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It is a pleasure to welcome all of you and it is an
honour to communicate that we have started a
new project within the Students and Alumni Board
(SAB), the ECT+ NEWSLETTER.
 
This is the first time our motivated students and
alumni have prepared this newsletter for our
community and we hope you are receiving it with
opened arms. We hope there will be many more to
come up with great effort and give an overview on
topics that our community likes to talk about. 

Therefore, we would like to invite students, alumni,
professors, and everyone associated with our
programme to JOIN US and contribute to our
newsletter!

We will be happy to collaborate with you and we
are all ears for your feedback on this issue!

Luis Mauricio Ortiz Galvez
ECT+ Programme Representative at 
Erasmus Mundus Association 
ectplus@em-a.eu

Luis Mauricio Ortiz Galvez
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The One Health concept highlights the
intricate connections between human,
animal, and environmental health. In this
chapter, we examine how plastic cutting
boards may contribute to microplastic
exposure through daily use. Then, we
investigate the impact of e-cigarettes on
respiratory and immune health, focusing
on the potential risks associated with the
toxic compounds they release.  Finally, we
look at triclosan in consumer products. 
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Fiona Hughes and Abrisham Vincent

Dinner’s ready:
Serving up microplastics

Researchers found in May 2023 that plastic cutting boards, like those made of
polyethylene and polypropylene, can add thousands of microplastics to your
food. They tested how chopping on plastic boards releases microplastics and
found the amount released depended on the force and chopping motion.
Importantly, each time the chopping boards were used, greater amounts of
microplastics were released. 

Researchers estimate that using a plastic chopping board every day could lead
to eating from 7.9 to 50.7 grams of plastic after a year. To put that in
perspective, fifty grams is about the same weight as a 2-liter plastic bottle. 

People often choose plastic cutting boards
because they cost less or seem more hygienic.
However, research shows that plastic does not
decrease bacterial growth better than wood
(Ak, Cliver & Kaspar, 1994). Additionally, plastic
boards may also contain additives like
plasticizers, which enhance flexibility but have
many unknown risks that could be harmful to
your health.

INDEX:
Ak, N. O., Cliver, D. O., & Kaspar, C. W. (1994). Cutting Boards of Plastic and Wood Contaminated Experimentally with Bacteria. Journal of Food Protection, 57(1), 16–22.
https://doi.org/10.4315/0362-028X-57.1.16

U.S. Department of Agriculture, Food Safety and Inspection Service. (n.d.). Cutting boards: Cleanliness helps prevent foodborne illness. Retrieved November 17, 2024, from
https://www.fsis.usda.gov/food-safety/safe-food-handling-and-preparation/food-safety-basics/cutting-boards.

Yadav, H., Khan, M.R., Quadir, M., Rusch, K.A., Mondal, P.P., Orr, M., Xu, E.G., Iskander, S.M. Cutting Boards: An Overlooked Source of Microplastics in Human Food?.
Environmental Science & Technology. 

These concerns extend beyond the home and into commercially run food establishments such as fast
food chains and restaurants where plastic cutting boards are used. If these places use the plastic boards
more often then after each use they increase more and more microplastics into food. For example a
home use might be twice a day, while a restaurant might use that cutting board 30 times in the day.

The United States Department of Agriculture (USDA) recommends
using separate boards for meat and vegetables. Wash them with
soapy water, dry them after each use and replace boards when they
are worn. If you think that you’d like to buy a wooden board and
consider good hygiene then bamboo can be a great choice. Bamboo
wood is harder and absorbs less water, meaning it resists bacteria,
and made into a board often costs less than hardwood boards. There
is of course the risk of exposure to wood glue. But this can be
reduced by either making sure no visible glue is present at the joints
of the wood, or using a face grain cutting board.

So how can you reduce microplastic intake and maintain food hygiene? 

2
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non-combustion heating process. These
devices consist of four main components:
an e-liquid blend (flavorings, nicotine,
glycerin and propylene glycol), an atomizer,
a battery and a mouthpiece (Figure 1). E-
cigarette usage is on the rise globally, and
this trend is expected to continue. For
instance, in the US, sales are expected to
rise significantly, fromUSD 29.39 billion in
2022 to USD 67.31 billion by 2027. A similar
pattern is observed in Europe, where the
prevalence of lifetime e-cigarette use grew
from 7.2% in 2012 to 14.6% in 2017. This
growing trend should be of concern to
policymakers due to its potential impact on
respiratory health.

Ursula Navarro

Is vaping a safer option 
than conventional cigarettes? 

The perception that e-cigs are less harmful than tobacco cigarettes is widespread in
Europe. Many Europeans prefer to use e-cigs for several reasons: to reduce or stop
tobacco consumption, because e-cigs are considered cheaper, or because they face
fewer public restrictions compared to regular tobacco products. However, several in
vitro, in vivo, and human studies have already reported that the constant use of e-cig
leads to significant respiratory issues.  This is thought to be due to the presence of
harmful compounds produced during the heating process.   

Electronic cigarettes (e-cigs) also known as vapes, vape pens, or Electronic Nicotine
Delivery Systems (ENDS), are battery-powered devices that generate aerosols through a              

E-Cigarettes in Europe: Perceptions, usage and emerging health concerns:

1
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Figure 1: Typical electronic cigarette aerosol composition. 
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Salzaman and colleagues concluded that
the most common effects of e-cig use
include respiratory problems such as
shortness of breath, cough, and chest
pain, constitutional symptoms like fever,
chills, and weight loss, as well as
gastrointestinal symptoms including
nausea, vomiting, and diarrhea.

In an in vitro study, Rakeysha and colleagues observed
increased levels of lactate dehydrogenase (LDH), a
common biomarker of cell damage or death, in
macrophages exposed to aerosols from e-cigs. Meanwhile,
in vivo studies have shown that exposure to e-cig aerosols
impaired endothelial function and induced oxidative stress
in the lungs of rats. Unfortunately, these findings are based
on short-term studies, while long-term studies on the
effects of e-cigs remain scarce. In human studies, the use
of e-cigs has been associated with adverse effects on the
cardiorespiratory and immune systems. The diseases
reported in relation to e-cig use in people have ranged
from lung injury (EVALI), asthma morbidity, and diffuse lung
disease in both adolescents and adults. It is important to
note that most cases of EVALI are linked specifically to       ,  

In conclusion, while e-cigarettes might be perceived as a safer alternative to
traditional smoking, the health effects cannot be ignored. It's essential to consult with
a healthcare provider to develop a plan to quit smoking, whether it's cigarettes or
vaping, given the potential risks associated with long-term use.

vaping, a mixture of nicotine and THC, as shown in a case study presented to the CDC
(Centers for Disease Control and Prevention) and published in the National Library of
Medicine. This highlights the role of the chemicals in the vape liquid, particularly when
combined. From a toxicological standpoint, exposure to e-cig aerosols containing
nicotine and THC can impair endothelial function, potentially contributing to respiratory
issues like those observed in EVALI cases. The heating process used in e-cigarettes can
create harmful byproducts, such as formaldehyde and acrolein, which, when inhaled, may
contribute to oxidative stress and lung damage. Furthermore, the interaction between
nicotine and THC in the vapor could lead to a more toxic combination, increasing the
risks of lung injury. However, research on the toxicological mechanisms of this mixture is
still limited, and further studies are needed to fully understand how these compounds
interact in the human body.

INDEX:
 Bonner, E., Chang, Y., Christie, E., Colvin, V., Cunningham, B., Elson, D., ... & Tanguay, R. L. (2021). The chemistry and toxicology of vaping. Pharmacology & therapeutics, 225, 1078371.
Perski, O., Beard, E. & Brown, J. Association between changes in harm perceptions and e-cigarette use among current tobacco smokers in England: a time series analysis. BMC Med
18, 98 (2020). https://doi.org/10.1186/s12916-020-01565-2 

2.

 Kapan, A., Stefanac, S., Sandner, I., Haider, S., Grabovac, I., & Dorner, T. E. (2020). Use of electronic cigarettes in European populations: a narrative review. International journal of
environmental research and public health, 17(6), 1971.

3.

Marques, P., Piqueras, L., & Sanz, M. J. (2021). An updated overview of e-cigarette impact on human health. Respiratory research, 22(1), 1-14.4.
 Pinkston, R., Penn, A. L., & Noël, A. (2023). Increased oxidative stress responses in murine macrophages exposed at the air-liquid interface to third-and fourth-generation electronic
nicotine delivery system (ENDS) aerosols. Toxicology Reports.

5.

 Rao, P., Liu, J., & Springer, M. L. (2020). JUUL and combusted cigarettes comparably impair endothelial function. Tobacco regulatory science, 6(1), 30.6.
 Ismail, N. A., Mahmuda, A. R. M., Firdaus, R., & Ahsani, D. N. (2023). Electronic cigarettes with different nicotine concentrations in unflavoured liquid induce oxidative stress. Scripta
Medica, 54(1), 29-36.

7.

 Casey, A. M., Muise, E. D., & Alexander, L. E. C. (2020). Vaping and e-cigarette use. Mysterious lung manifestations and an epidemic. Current opinion in immunology, 66, 143-150.8.
 Salzman, G. A., Alqawasma, M., & Asad, H. (2019). Vaping associated lung injury (EVALI): an explosive United States epidemic. Missouri medicine, 116(6), 492.9.
Marques, P., Piqueras, L., & Sanz, M. J. (2021). An updated overview of e-cigarette impact on human health. Respiratory research, 22(1), 1-14.10.
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¥Ħö×ĉėĪÉĐ ʷȳʯ×óĉėĦėʯȰʯʷȰʞȲʯÝö×óĉėĦėģóáĐėňŉĉʸʯģóáĐėĉʸ öĪ É ĪŉĐĲóáĲö× ÉĐĲöÖÉ×ĲáĦöÉĉ ÉĐÝ
ìķĐíö×öÝÉĉ ÉíáĐĲ ĲóÉĲ óÉĪ ÖááĐ ģĦėÝķ×áÝ ĪöĐ×á Ĳóá ȯȷȴȮĪʝ 4ķá Ĳė öĲĪ ÉĐĲöďö×ĦėÖöÉĉ
ģĦėģáĦĲöáĪʞ ĲĦö×ĉėĪÉĐ ŃÉĪ ėĦöíöĐÉĉĉŉ ķĪáÝ öĐ óėĪģöĲÉĉĪ ÖáìėĦá ÖáöĐí öĐ×ėĦģėĦÉĲáÝ öĐĲė É ŃöÝá
ĦÉĐíá ėì ×ėĐĪķďáĦ ģĦėÝķ×ĲĪ Īķ×ó ÉĪ ×ėĪďáĲö×Īʞ ĲėėĲóģÉĪĲáĪʞ ĲáňĲöĉáĪ ÉĐÝ ģĉÉĪĲö× íėėÝĪʝ
 Ĳ öĲĪ ģáÉĆ ėì ķĪá ÖáĲŃááĐ ȰȮȮȶ ÉĐÝ ȰȮȯȮʞ ĲĦö×ĉėĪÉĐ ŃÉĪ ìėķĐÝ öĐ ȷȱ̱ ėì Éĉĉ ĉöĥķöÝʞ íáĉʞ ÉĐÝ
ìėÉď ĪėÉģĪʝ LĐ ȰȮȯȴʞ 8ķĦėģáÉĐ ªĐöėĐ ĦáíķĉÉĲöėĐĪ ĦáĪĲĦö×ĲáÝ Ĳóá ķĪá ėì ĲĦö×ĉėĪÉĐ öĐ Ööė×öÝÉĉ
ģĦėÝķ×ĲĪ Ýķá Ĳė óķďÉĐ ÉĐÝ áĐłöĦėĐďáĐĲÉĉ óáÉĉĲó ×ėĐ×áĦĐĪʝ ¥óá B4 ÉĉĪė ģĦėóöÖöĲáÝ Ĳóá ķĪá
ėì ĲĦö×ĉėĪÉĐ ÉĐÝ ȯȶ ėĲóáĦ ÉĐĲöďö×ĦėÖöÉĉĪ öĐ ĪėÉģĪʞ ŃöĲó ĲóöĪ ÖÉĐÝ ĲÉĆöĐí áììá×Ĳ öĐ |áģĲáďÖáĦ
ȰȮȯȵʝ

 ĉĲóėķíó ĦáíķĉÉĲöėĐĪ óÉłá ĲöíóĲáĐáÝ ìėĦ óŉíöáĐá ģĦėÝķ×ĲĪ ĉöĆá ĉėĲöėĐĪ ÉĐÝ óÉĐÝ ĪÉĐöĲöŎáĦĪʞ
Ńóö×ó ÉĦá ĐėŃ ĦáĥķöĦáÝ Ĳė ĉöĪĲ ĲĦö×ĉėĪÉĐ ÉĪ ÉĐ É×Ĳöłá öĐíĦáÝöáĐĲʞ ďÉĐķìÉ×ĲķĦáĦĪ ėì ×ĉėĲóöĐíʞ
ìķĦĐöĲķĦáʞ ×ėėĆöĐí ķĲáĐĪöĉĪ ÉĐÝ ĲėŉĪ ÉĦá ĐėĲ ėÖĉöíáÝ Ĳė ĦáģėĦĲ öĲĪ ķĪá ėĐ ģĦėÝķ×Ĳ ĉÉÖáĉĪʝ
4áĪģöĲá íĦėŃöĐí ģķÖĉö× ÉŃÉĦáĐáĪĪ ÉĐÝ ×ėĐ×áĦĐʞ ĪáłáĦÉĉ ÖĦÉĐÝĪ ÉĐÝ ģĦėÝķ×ĲĪ ×ėĐĲöĐķáÝ Ĳė
ķĪá Ĳóá ×ėďģėķĐÝʝ cėĲÉÖĉŉʞ łÉĦöáĲöáĪ ėì ĲėėĲóģÉĪĲáĪ ×ėĐĲÉöĐöĐí ĲĦö×ĉėĪÉĐ ďÉöĐĲÉöĐáÝ ĲóÉĲ öĲ
ĦáÝķ×áÝ ĦöĪĆ ÉĪĪė×öÉĲáÝ ŃöĲó íöĐíöłöĲöĪʞ ėĦ íķď öĦĦöĲÉĲöėĐʝ

Triclosan: 
A declining contaminant? 

Allison Spring

While inspecting ingredients in a
local convenience store, I was
surprised to find that none of the
products I examined listed triclosan
as an ingredient. However, my
sample size (n=32) was relatively
small, and some products, such as
lip gloss and cosmetics, did not list
their ingredients. A 2016 study
supporting this finding inventorying
household contaminants revealed
that only four out of 131 items
contained triclosan. The study
suggested that the environmental
release of triclosan could be
attributed to sources like
kitchenware and clothing.  

Products and brands found formally known to contain triclosan
or advertised as antibacterial. None of the 32 products I
examined, which were previously known to contain triclosan or
were advertised as antibacterial, listed it or any of its
pseudonyms as an active ingredient. (Image retrieved from
https://corporate.target.com)
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1Chemical Structure of Triclosan
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INDEX:
Gatidou, G. et al. Ecotoxicity and biodegradation of the bacteriostatic 3,3′,4′,5-tetrachlorosalicylanilide (TSCA) compared to the structurally similar
bactericide triclosan. Sci. Total Environ. 769, 144960 (2021).

1.

Mahalak, K. K. et al. Triclosan has a robust, yet reversible impact on human gut microbial composition in vitro. PLoS One 15, e0234046 (2020).2.
Weatherly, L. M. & Gosse, J. A. Triclosan exposure, transformation, and human health effects. Journal of Toxicology and Environmental Health - Part B:
Critical Reviews vol. 20 447–469 (2017).

3.

Chalew, T. E. A. & Halden, R. U. Environmental exposure of aquatic and terrestrial biota to triclosan and triclocarban. J. Am. Water Resour. Assoc. 45, 4–
13 (2009).

4.

Ramires, P. F. et al. Ecotoxicity of triclosan in soil: an approach using different species. Environ. Sci. Pollut. Res. (2021) doi:10.1007/s11356-021-13633-y.5.
Gopalakrishnan, S., Ghosh, R., Renganathan, T. & Pushpavanam, S. Sensitive and selective determination of triclosan using visual spectroscopy.
Spectrochim. Acta - Part A Mol. Biomol. Spectrosc. 254, 119623 (2021).

6.

Pereira, B. M. P. & Tagkopoulos, I. Benzalkonium chlorides: Uses, regulatory status, and microbial resistance. Applied and Environmental Microbiology
vol. 85 (2019).

7.

McNamara, P. J. & Levy, S. B. Triclosan: An instructive tale. Antimicrobial Agents and Chemotherapy vol. 60 7015–7016 (2016).8.

The Bigger Question: 
Is Triclosan Gone?

Though my brief two-hour experiment suggested that
triclosan had seemingly disappeared from product labels,
I wondered if this trend was broader. To what extent does
triclosan persist in our daily lives and the environment? Is
triclosan an example of how policy and the substitution of
chemicals can reduce the risks associated with
contaminants, or is the situation more complicated than
that? 

Upon reviewing the labels, I noticed a widespread
presence of benzalkonium chloride, a subcategory of
quaternary ammonium compounds. Like triclosan,
benzalkonium chloride is found in a variety of products,
including hygiene and cosmetic items, fabric softeners,
and medications. Similar to triclosan, benzalkonium
chloride is associated with increased rates of cross
resistance in bacteria, a serious threat to both human and
environmental health.

A Comparative Policy Approach
Unlike triclosan and the 18 antibacterial agents banned by the
FDA in 2016, benzalkonium chloride was excluded from the
policy due to an extended deferral process requested by
manufactures.  This highlights the need for future regulation
of benzalkonium chloride, which may become necessary as
the chemical’s risks become more apparent. This also
underscores the importance of thorough and timely analysis
of emerging contaminants to understand their impact.
Ideally, preventative screening should be used to identify
high-risk chemicals before they are widely adopted and
incorporated into commercial products.

7,8
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Aquasphere dives into the effects of water
pollution, a topic of critical importance in
environmental toxicology. From PFAS
contamination in the Arctic to harmful
Ostreopsis blooms in the Mediterranean,
unsustainable salmon farming in West Africa,
and chemical pollution in Antarctic waters,
even remote ecosystems bear the marks of
our actions. This chapter highlights the urgent
need for sustainable practices and stronger
protections for our planet’s aquatic systems.

EDITION 1 TOXICOSPHERE
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Overall, Hartz’s publication, <Levels and distribution
profiles of Per- and Polyfluoroalkyl substances
(PFAS) in a High Arctic Svalbard ice core= helped
challenge the misconception that Svalbard is an
untouched wilderness, safe from anthropogenic
damage. 

PFAS in the

Arctic
Svalbard is an archipelago in the Arctic Ocean, sitting between 76 to 80°N. Home
to the northernmost permanent population in the world, Svalbard has attracted
many researchers who want to investigate this seemingly untouched Arctic
wilderness. Will Hartz is one of those researchers, who had the intention of
identifying per- and polyfluoroalkyl substances (PFAS) on the archipelago and
determining the distribution methods of these substances. PFAS are classified as
<forever chemicals= because they take such a long time to break down naturally
in the environment, which also poses health risks for wildlife and humans, even
being as severe as developing cancer.

| Fiona Hughes

In his May 2023 publication [1], Hartz seeks to have a
better understanding of these widespread substances
by drilling ice cores throughout the Svalbard region.
Hartz has determined that of the 26 of 45 PFAS he
originally targeted, some were transported as a result of
atmospheric degradation of their precursors. Using
HYSPLIT analysis, Hartz was also able to determine that
the PFAS on Svalbard were coming from Eurasian
sources. Looking closer, it was clear to Hartz that these
PFAS could not only be transported globally, but also
locally through glacial meltwater percolation.

Even the least inhabited, most remote
areas on Earth have evidence of a human

footprint.

[1] William F. Hartz, Maria K. Björnsdotter, Leo W.Y. Yeung, Andrew Hodson, Elizabeth R. Thomas, Jack D. Humby, Chris Day, Ingrid Ericson Jogsten, Anna Kärrman,
Roland Kallenborn, Levels and distribution profiles of Per- and Polyfluoroalkyl Substances (PFAS) in a high Arctic Svalbard ice core, Science of The Total Environment,
Volume 871, 2023, 161830, ISSN 0048-9697, https://doi.org/10.1016/j.scitotenv.2023.161830.
[2] © 2024 Underwriters Laboratories Inc. https://chemicalinsights.org/pfas/
[3] TopoSvalbard - Norsk Polarinstitutt. Interactive map of Svalbard by the Norwegian Polar Institute https://toposvalbard.npolar.no

TopoSvalbard - Norsk Polarinstitutt [3]
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The Unappetizing Truth About
Organic Salmon 

Adaleta Omerbasic

Atlantic salmon has become a major global
commodity, with Norway as the largest
producer. This boom has led to significant
economic benefits but also severe
environmental concerns.

While salmon farming is promoted as a
sustainable alternative to wild fishing, the
fishmeal and fish oil used to feed farmed
salmon come from other fish species,
causing severe environmental damage,
especially in countries like Mauritania.

Beyond the impact of overfishing of
fishmeal, the operations of fishmeal
factories present additional ecological
challenges. Despite EU warnings about
overfishing and its impact on West African
food security, fishing and fish processing
have continued to expand. In 2023, fishmeal
factories in Mauritania consumed over
500,000 tons of pelagic fish, which poses a
severe threat to food security due to the
overexploitation of fish stocks.
Moreover, fishmeal factories deplete wild
fish stocks using industrial vessels like the
Turkish-flagged 'Hicaz 6,' which employs

1

2,3

4,5

Figure 1: the newly created fishmeal factories in 2018 (retrieved
from Greenpeace International) 

Figure 2: Google Maps screenshot in August 2024 shows the increase
in the number of factories beyond the area of the beach

6,7

purse seining to capture up to 400 tons of
sardines per outing. 
This industry expanded rapidly, as evidenced
by satellite images (Figure 1 and 2). 
The first fishmeal factory was built on a
deserted beach in 2005, followed by a
second. In 2012 alone, 12 additional facilities
were constructed simultaneously. 
Despite repeated warnings from the United
Nations since 2016, the number of factories
has continued to grow, with 28 now along
this stretch of coast and additional beyond
the beach area, as shown in Figure 2. 

Another pressing issue is the direct
discharge of untreated wastewater from
these factories into the ocean and the air
pollution. 

An environmental impact assessment in
Nouadhibou revealed that elevated levels of
suspended matter, turbidity, and non-
biodegradable effluents exceed
international wastewater standards,
underscoring the urgent need for effective
treatment and stricter environmental
regulations.

8-10

11

10

Caught in the Net: The EU's Fishy Dilemmas 

In June 2022, the European Parliament urged the Mauritanian government to halt the
unsustainable increase in fishmeal and fish oil production. However, this call to action
overlooks the fact that EU countries are also partly responsible for the catastrophic
overfishing. Mauritanian statistics reveal that 23% of fishmeal and fish oil exports are
destined for the EU.
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The leading European buyer is one French company, which
imported 15,434 tons of fish oil in 2020 and who has its own
storage facility in Nouadhibou, as presented in Figure 2.  
Despite the EU's commitment to promoting the use of West
African fish resources for human consumption, its import
policies, which favour Norwegian-farmed salmon fed with
these same resources, undermine this goal. This
contradiction between the EU’s sustainability objectives and
its market practices highlights the need for both increased
consumer awareness and improved governance to create a
fairer and more sustainable global system. 

Recognizing the interconnectedness of our consumption choices and their impact on communities and
ecosystems worldwide is crucial for driving meaningful change.

 By promoting awareness and pushing for systemic improvements, we can contribute to a more just and
environmentally responsible future.

Learning from Our Impact
In Mauritania, the fishmeal industry was expected to boost
employment, but it has resulted in minimal job creation and
worsened food insecurity among the region's poorest.
Despite generating significant exports, the factories employ
only about 2,000 people, primarily foreigners. 
This means that locals have low profits from this industry.
Reports from workers indicate that banned species and
juveniles are being processed into fishmeal and oil,
exacerbating the environmental problem. Ultimately,
environmentally conscious European consumers may believe
that choosing organic farmed salmon is a responsible choice,
but this is a misconception. 

Organic farmed salmon relies on up to 70% fishmeal and fish
oil, compared to just 20% in non-organic salmon.
Consequently, each kilogram of organic farmed salmon
requires up to four kilograms of wild fish, contributing to
resource depletion. This problem is exacerbated globally, as
one in five Mauritanians faces food insecurity and hunger
while Norway exports unsustainable fish products to
European markets. 
To address this issue, consumers need to make more
informed choices and support truly sustainable practices.
Advocating for stricter regulations and transparent supply
chains can help create a more equitable and sustainable
global food system.
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MICROALGAE UNDER
THE RADAR:

What is Ostreopsis?

When summer arrives and beaches across Europe fill with holidaymakers, few
are aware of a microscopic organism lurking beneath the surface of the waves
—Ostreopsis. 

Ostreopsis under the microscope

Source: Rubén Duro, Science Into Im
ages. [4]

Ostreopsis and Its Growing Presence On
European Beaches

Júlia Grinyó i Escuer

This tiny alga, originally from tropical and subtropical regions, has been
increasingly appearing in European coastal waters. 

While it may not be visible to the naked eye, Ostreopsis can pose risks to
marine ecosystems and human health.

Ostreopsis is a dinoflagellate, a single-celled microalga commonly found in
shallow waters from tropical seas.

Ostreopsis blooms—periods of
rapid population growth—can
occur during the summer
months, often going unnoticed
until they affect the environment
and people. [1-2]

In recent decades, however, warmer sea temperatures and changes in marine
ecosystems have allowed it to thrive in Mediterranean waters and along parts
of the European South Atlantic coast.

This microscopic alga is mainly
found covering seabed rocks,
sand and plants (macroalgae,
Posidonia), attached by means of
a viscous gel it produces. It can
also be found floating on the
surface of the water giving it a
foam appearance. [2-3]
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Ostreopsis blooms seen on the surface and covering the bottom of a beach. Photos by Elisa Berdalet and Magda Vila.

Microalgal blooms are usually harmless and are
beneficial for the planet: they produce oxygen, are
pillars of marine food webs, and contribute to
removing excess carbon from the atmosphere.

However, when species proliferate in excess and/or
produce toxic substances, scientists refer to them as
"Harmful Algal Blooms" (HABs), because they can
have negative consequences on marine organisms,
on human health, and affect the local economy.

Ostreopsis releases toxins into the water and air,
which can cause a range of symptoms if inhaled or
upon direct contact with the skin. Beachgoers, in the
presence of Ostreopsis blooms, may experience
respiratory issues such as coughing and sneezing, as
well as skin and eye irritation. Usually, symptoms
diminish within 2 to 6 hours of leaving the beach, and
without the need for medication. [2-3]

Ostreopsis, Harms or Benefits?
Across the Mediterranean, scientists and authorities
from different countries like France, Italy, Monaco,
and Spain have coordinated to establish monitoring
programs to investigate the ecology of Ostreopsis.
These cross-border collaborations are key to
understanding how this microalga behaves and
spreads. 

On the Basque Atlantic coast, scientists, companies,
and NGOs are also joining forces and taking similar
action to monitor it along the Spanish and French
Basque coast. [5]

Ostreopsis under Control

Local populations in these regions are being informed
of the health risks of its proliferation. Notably, the
Surfrider Foundation Europe—a well-established
NGO dedicated to ocean conservation—is taking
action both in the Mediterranean and the South
Atlantic. They are actively tracking changes in
Ostreopsis populations while also working to raise
public awareness, ensuring that beachgoers and
residents are informed and prepared. [6-7]

 Map of some sampling locations of Ostreopsis along the
Basque coast by Surfrider Foundation. [7]
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However, in recent years, the icy continent has become an
increasingly popular destination, with 74,401 tourists
visiting during the 2019/2020 season. This surge in
interest highlights the allure of Antarctica as a destination
for curious and adventurous travellers, but it also raises
concerns about the environmental impact of human
activity on this fragile ecosystem. Where humans go, they
put pressures on the environment. In the 19th and 20th
centuries, explorers, sealers, and scientists were the
primary visitors to Antarctica. 

A Swim In Antarctic
Waters Surrounded by
Nicotine and
Antidepressants
(among other pollutants)
ARIANA PATRICIA CAMPOS SÁENZ 

Antarctica is a place many of us have dreamed
of visiting, although it often seems like a remote
possibility due to its distance and
environmental protection measures. 

Today, a new activity—tourism—has
significantly increased the human footprint,
bringing with it additional environmental
challenges, including chemical pollution.

Photo: Sam Crimmin*
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Recently, researchers studied the human footprint on chemical pollution in Antarctic
waters, focusing on sites near the northern Antarctic Peninsula that are frequented by
tourists and researchers. 

The researchers graded each of the contaminants of emerging concern based on
persistence, bioaccumulation, and toxicity (PBT). The top-ranking chemicals were
bezafibrate and citalopram, followed by venlafaxine, clarithromycin, and nicotine. These
substances should be prioritised for future monitoring of Antarctic waters and
ecosystems.

In conclusion, current efforts to safeguard Antarctica´s pristine environment from human activities
are insufficient to prevent the spread of CECs in aquatic ecosystems. It is urgent to study the
distribution of CECs in Antarctica to identify high-risk substances that should be restricted or
banned. One way to address this issue is to implement effective wastewater treatment in all
research stations to reduce emissions. Raising awareness among visitors about minimising the use
of such substances is important, but it may not be enough. Stricter measures, such as limiting the
number of visitors each year or introducing more robust regulations, should also be considered to
better protect Antarctica’s fragile ecosystems.

They investigated contaminants of emerging concern (CECs)—chemicals found in water
bodies that are not yet well-regulated but may pose risks to ecosystems and human
health.

The study analysed several CECs, including
pharmaceuticals (such as acetaminophen and
citalopram), stimulants (like nicotine and caffeine),
UV-filters, and industrial contaminants. These
substances are primarily linked to human
activities like on-site research and tourism. The
findings confirmed that areas with greater
human presence showed higher
concentrations of CECs, reinforcing the link
between human activity and chemical
pollution in Antarctic waters. Notably, nicotine
and citalopram had not been previously studied
in Antarctic waters, highlighting the need for
further research.

The study also revealed that these pollutants are not confined to areas with high human
activity. Instead, they disperse through water, reaching more remote regions of Antarctica
and contributing to contamination even in places where human impact is minimal or
absent.

Postigo, C., Moreno-Merino, L., López-García, E., López-Martínez, J., & De Alda, M. L. (2023). Human footprint on the water quality from the
northern Antarctic Peninsula region. Journal Of Hazardous Materials, 453, 131394. https://doi.org/10.1016/j.jhazmat.2023.131394

*Photo by Sam Crimmin.  Passengers stand at the hull of the ship as they cruise through sea ice. Retrieved from
https://www.quarkexpeditions.com/blog/can-i-travel-to-antarctica 14



EDITION 1 TOXICOSPHERE

The Aerosphere chapter examines the
effects of air pollution on health and the
environment by combining insights from
two articles. The first discusses indoor
air quality, highlighting pollutants like
particulate matter and harmful gases,
their health impacts, and strategies for
reducing indoor pollution. 
The second focuses on Tuzla, Bosnia and
Herzegovina, where coal dependency
and industrial emissions from the power
plant have caused severe pollution,
leading to widespread health problems
and environmental damage.

15



INDOOR AIR POLLUTION: A HIDDEN THREAT

Also, tobacco smoke is a major
source of air pollution, for instance,
second-hand smoke from tobacco
has been reported to contain over
7,000 chemicals, of which 69 are
known to be carcinogenic [2].
Another source of indoor air
pollution is cooking fuels such as
wood, coal, etc., which are usually
exacerbated by inadequate
ventilation.

Additionally, the aging of buildings
releases materials like asbestos,
formaldehyde, and lead-based
paints, also contributing to indoor
pollution of air. Even biological
agents like mold and fungi are also
worth considering. For instance,
poor ventilation and high humidity
can create an environment for
mold growth, which can
subsequently release spores that
can cause respiratory problems
and allergic reactions [3]. 

What do you think when you hear about air
pollution? Do you think of that fume coming
from an industrial chimney, or the dust which
covers the air at certain times of the day? Or
other similar events in an open area either in
the city or far away in a remote area? If those
are the pictures that come to your mind, then
you are not far from the truth. However, we
need to think of air pollution beyond the
earlier scenarios. There is another important
source of air pollution that is very common,
yet often oversighted by many people. 

Aside from outdoor exposure to air pollution
which people are aware of, indoors is another
place where people are exposed to different
dangerous air pollutants. This is not
uncommon since people spend most of their
time indoors, either staying at home due to
various reasons, upon returning home from
work, or even spending weekends with family
members. According to a USEPA report,
people spend more than 90% of their time
indoors [1]. 

Being aware of the sources, health effects,
and prevention of indoor air pollution is thus
essential to maintain overall health.  One of
the main sources of indoor air pollution
includes household products such as cleaning
agents, paints, varnishes, and adhesives which
contain volatile organic compounds (VOCs)
that are released into the air.

Furthermore, cracks in buildings can also
allow the seeping of radioactive gas such
as radon into homes, which is the second
leading cause of lung cancer [4]. 

Tolulope Okuselu

Image credited to https://www.techandainews.com/indoor-air-pollution-dataset-insights
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Various health effects could arise from
exposure to indoor air pollutants which
could either be short or long-term.
Immediate symptoms may include
headaches, dizziness, and irritation of the
eyes, nose, and throat. Long-term
exposure can lead to more serious
conditions, such as asthma, lung infection,
cardiovascular problems, cancer, and so on
[5]. Children, the elderly, and individuals
with pre-existing health conditions are
particularly vulnerable to the effects of
indoor air pollution.

There are many ways to reduce indoor air
pollution and improve air quality inside
homes and buildings. By improving
ventilation, using clean cooking fuels,
stopping indoor smoking, reducing the use
of harmful products, humidity control,
installing air purification systems, and
regular maintenance, indoor air pollution
could be properly abated.

By recognizing the common
sources and taking proactive
measures, individuals and
communities can significantly
improve indoor air quality.
Ensuring that indoor spaces
are well-ventilated, using
cleaner energy sources, and
adopting healthier habits can
greatly reduce the risks
associated with indoor air
pollution.

Indoor air pollution is a hidden threat that
affects millions of people worldwide.
While it may not always be visible, its
effects on health are profound.
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Living in Tuzla: Where Dawn Arrives 
at  Midday

For three years, I lived and studied
in Tuzla, a city where winter
mornings often look like late
evenings. The light of dawn
struggles to cut through the thick,
grey smog that settles over the city
during the cold months. This isn’t
just bad weather—it’s a result of
living near the Termoelektrana
Tuzla (TE), one of the most
polluting power plants in Europe.
But this problem only becomes
truly visible in winter.

The Termoelektrana (TE) Tuzla
power plant burns millions of tons
of lignite, a low-quality and highly
polluting type of coal, each year to
generate electricity. This process
produces huge amounts of toxic
ash and emissions which are being
dumped in Divkovići landfills
(pictures 2 & 3), creating fields of
waste that, when winter winds
blow, get carried all over the city,
mixing with the air we breathe. 

As kids, when visiting Tuzla with
school, we used to joke that the
plant was making clouds. We
thought those clouds were just
steam, from boiling water for
heating the buildings. We had no
idea. Those "clouds" were really
thick, grey smoke that poisoned
the air we breathed. 

During my time at the University in Tuzla, I heard countless
stories of people getting sick. Cancer, asthma, and
bronchitis are common, and entire families are affected. The
cause is clear to everyone—the pollution from the power
plant. Yet, despite this knowledge, nothing changes because
there is no solid proof. There aren’t enough studies to show
the connection between the pollution and the health issues.
Even when NGOs and a few studies link these problems to
the TE, the government ignores them [1-5].

Alarming Pollution Levels 
It seems that the air pollution
problem isn’t just limited to
my country. According to the
European Environment
Agency (EEA), air pollution is
an issue across Europe.
Recent investigation by The
Guardian showed that 98% of
Europeans breathe air that
exceeds WHO’s safety
guidelines for fine particulate
matter, with Eastern Europe,
including Bosnia and
Herzegovina, among the
worst affected.

In Bosnia and Herzegovina
(B&H) air pollution is a severe
issue, especially during the
winter months. Levels of
PM2.5, NOx, SO2, and other
pollutants regularly exceed
what the World Health
Organization (WHO)
considers safe for human
health. Bosnia’s pollutant
emissions, particularly
sulphur dioxide, are
alarmingly high —109.11 kg per

capita, compared to just       
2.1 kg per capita in France,
according to Frédéric Moine
and Nasija Džihanović,
experts in environmental
health. In fact, cities like
Sarajevo (the capital of
Bosnia and Herzegovina)
have often topped the list of
the world’s most polluted
cities, surpassing notorious
pollution hotspots like New
Delhi, Dhaka, and Bangkok.
What makes the problem
bigger is that Bosnian cities,
including Tuzla, are located
in valleys surrounded by
mountains.
This geographic feature
exacerbates air pollution, as
the pollutants have nowhere
to go, trapping the toxic air in
these valleys and worsening
the health risks for residents.
This is especially true in the
winter when air inversion
occurs, causing pollutants to
stay trapped near the
ground.[6-10]

Adaleta Omerbasic

Picture 1 :  Thermal power plant in Tuzla, Bosnia and
Herzegovina (retrieved from klix.ba)

Picture 2 & 3: Divkovići landfills (retrieved from Centar za istraživačko
novinarstvo, CIN)
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The air pollution transcends borders,
affecting millions and requiring urgent,

coordinated action. 
Bosnia’s ambitions to join the European
Union further complicate the situation. For
example, Elektroprivreda BiH, the state-run
electricity company, continues to push the
construction of Block 7, a new coal-powered
unit at the Tuzla plant. Environmentalists
argue that this project is meaningless given
the EU's firm decision to reduce coal
dependency and the country's already dire
pollution levels. Joining the EU would require
B&H to align with strict environmental
regulations, a challenge given the country's 

Many people in Tuzla support the power
plant (TE) because it provides jobs. For some
families, it’s the only source of income. But
the cost of health is high. People even grow
food in fields next to the power plant,
despite the soil and water being
contaminated. Residents often report to the
public TV that friends, family, and
neighbours have died from cancer,
cardiovascular, or respiratory diseases they
believe were caused or worsened by the
pollution from the plant. 
Healthcare workers also describe increased
rates of respiratory problems. The power
plant is supposed to follow environmental
protection rules, which are often ignored.
Corruption plays a significant role. Allocated
funds by the United Nations Development
Programme (UNDP) to the Bosnian Fund for
Environmental Protection alone in 2022
were around 60 million euros. However, it
seems that so far, none of this funding has
resulted in any actual environmental
protection in B&H. [12]

Picture 4:  Sarajevo in the winter (retrieved from RFE/RL's
Balkan Service and AP)

The Winter Struggle
Winter in Tuzla is unbearable. The air
becomes thick with smoke not just from the
power plant, but from every house heating
individually, burning coal or wood. The result
is a suffocating blanket of pollution that
settles over the city. My clothes, my hair,
even the walls of my room reeked of smoke,
as if I had spent the night in a smoky bar.
Walking outside was like stepping into a
cloud of poison without seeing where you
were going and all that without masks. The
smell and the feeling of suffocation were
impossible to escape.

Cost to Health

Visible problem, blurred action

current reliance on coal for energy and the
corruption that hinders effective environmental
management.
Bosnia needs to prioritise the implementation of
strict measures to clean the air. Until that
happens, places like Tuzla will continue to suffer,
with dawn arriving only at midday, under a cloud of
smoke.

A Problem That Transcends Borders
What’s happening in Bosnia is not an isolated issue
—it’s part of a much larger problem affecting
Europe and the world. Air pollution is killing
hundreds of thousands of people each year. The
fact that nearly everyone in Europe is breathing
unhealthy air, according to the EEA, underscores
the severity of the crisis. [10]
This isn’t just a Bosnian problem—it’s a global one.
While there are not enough studies to support the
air pollution source in Tuzla, it highlights the need
for better research into this visible issue and the
involvement of stakeholders in protecting our
atmosphere.
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