INTERNATIONAL CONFERENCE ON

MICROPLASTIC POLLUTION
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About

Following the success of the first edition of the “International Conference on
Microplastic Pollution in the Mediterranean Sea” - uMED - the Local Scientific
Committee and International Advisory Board are pleased to invite the scientific
community and stakeholders to the Il edition of the uMED Conference, which
will be held in Capri (NA), Italy, from 15% to 18t September.

The UMED Conference aims to become a key event on microplastic pollution,
strengthening the previous experience.

The Conference will gather experts from scientific and industrial communi-
ties, policy makers and environmental organizations. It will be the occasion to
update the state-of-the-art, to highlight the progresses, and to identify new
and effective solutions to mitigate this environmental issue.

In order to obtain a better knowledge of the microplastic pollution problem,
the main topics of the Il ULMED Conference have been increased, covering a
wide range of multidisciplinary fields: chemistry, polymer science, biology,
engineering, medicine, law, physics, ecotoxicology, etc.

Conference Topics

1. Microplastic pollutions in different environments: Freshwater, Marine,
Air and Soil
2. Microplastics in the Mediterranean Sea
3. Sources, fate and effects of microplastics
4. Detection systems for microplastic pollution monitoring
5. Green synthetic approaches for the preparation of environmentally friendly
polymers
6. Recovery and recycling of marine plastics
7. Wastewater treatment plants as microplastic entrance route
8. Nanoplastics as emerging pollutants
9. Degradation of plastics in marine environment
10. Impact of microplastics on marine life
11. Microplastics: from marine pollution to human food chain
12. Mitigation of microplastic impact and innovative solutions
13. Socio-economic, environmental impacts assessment and risk analysis
14. Sampling, extraction, purification and identification approaches for .:
microplastics .
15. Adsorption and transport of pollutants on microplastics .
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5:00-6:20 PM Registration

RMED 2019 OPENING

Chairman: Luigi Ambrosio

6:20-7:00 PM Gaetano Leone UNEP - Mediterranean Action Plan

7:00 PM WINE & CHEESE

8:30-9:00 AM Registration

Maurizio Avella Institute for Polymers Composites Conference Introduction
and Biomaterials - National
Research Council, IT

Sergio Costa Environment Minister, IT
Massimo Inguscio National Research Council, IT
9:00-9:30 AM Luigi Ambrosio Institute for Polymers Composites Welcome and introduction

and Biomaterials - National
Research Council, IT

Raffaella Giugni Marevivo, IT

Giorgio Zampetti Legambiente, IT

Chairwoman: Maria Westerbos

MICROPLASTIC POLLUTION AND ENVIRONMENTS

9:30-10:00 AM Susan D. Shaw Shaw Institute, USA Confronting the Global Plastics Crisis:
Challenge of the 21" Century

10:00-10:10 AM  Steve Allen University of Strathclyde, UK Remote Area Atmospheric
Microplastic Pollution

10:10-10:20 AM  Friederike Stock German Federal Institute of Distribution of microplastics in rivers:
Hydrology, DE the example of the German river Elbe
10:20-10:30 AM  Kerry Moss Nelson Mandela University, ZA STOP: Survey Techniques for Observing

Plastics in riverine systems of Africa



10:30-10:40 AM  Soline Alligant

10:40-10:50 AM  Stefania Piarulli

10:50-11:30 AM

Laboratoire Eau Environnement
et Systémes Urbains, FR

University of Bologna,
UO CoNISMa, IT

COFFEE BREAK

Microplastic contamination of sediment
and water column in the Seine River estuary

Filter - feeders as aggregator of microplastics
in the marine system: A field experimental
study

IMPACT OF MICROPLASTICS ON MARINE LIFE

11:30-12:00 AM

12:00-12:10 PM

12:10-12:20 PM

12:20-12:30 PM

12:30-12:40 PM

12:40-12:50 PM

12:50-13:00 PM

1:00-2:30 PM

Maria Cristina Fossi

Dannielle Green

Luca Palazzo

Carl Van Colen

Sarah Meek

Francesca Garaventa

Debra Ramon

University of Siena, IT

Anglia Ruskin University, UK

Institute of Anthropic Impacts
and Sustainability in marine
environment, National
Research Council, IT

Ghent University, BE

University of the West of
England, UK

Institute of Anthropic Impacts
and Sustainability in marine
environment, National
Research Council, IT

University of Haifa, IL

LUNCH

The Impact of Microplastics on
Filter-feeding Megafauna

Effects of conventional and biodegradable
microplastics on the attachment strength and
haemolymph proteome of blue mussels
(Mytilus edulis)

Fish that live in different zones as possible
indicators of microplastic pollution

Transfer of microplastics in marine foodwebs:
an experimental approach

Effects of Seagrass meadows on microplastic
deposition.

Microplastic in water and biota: a Research
and Awareness campaign in the
Mediterranean Sea

Microplastic Ingestion by a Marine Fish
Community of Israeli Coastal Waters

Chairwoman: Maria Cristina Fossi

SOURCES, FATE AND EFFECTS OF MICROPLASTICS

2:30-3:00 PM

3:00-3:10 PM

3:10-3:20 PM

Johnny Gasperi

Stefania Di Vito

Deonie Allen

University of Paris, FR

Legambiente, IT

Ecolab, ENSAT, CNRS, FR

Plastic debris in urban water and in
freshwater: lessons learned from research
projects launched in the Seine Basin
catchment

Overview of microplastic presence in Italian
freshwater systems: monitoring of principal
lakes and rivers

Atmospheric transport and our planetary
boundary layer as an environmental
compartment of microplastics pollution



3:20-3:30 PM

3:30-3:40 PM

3:40-3:50 PM

3:50-4:30 PM

Claudia Campanale

Istvan Szabo

Carla Fanizza

Water research Institute,
National Research Council, IT

Szent Istvan University, HU

INAIL, IT

COFFEE BREAK

Microplastic debris in an Italian river: first
monitoring results

Characterization of plastic-associated
bacterial community in freshwater lake of
Vacszentlaszld, Hungary

Microplastic pollution at an urban site in
Rome

EFFECTS OF MICRO AND NANOPLASTICS ON ACQUATIC ORGANISMS

4:30-5:00 PM

5:00-5:10 PM

5:10-5:20 PM

5:20-5:30 PM

5:30-5:40 PM

5:40-5:50 PM

5:50-6:00 PM

6:00-7:00 PM

Francesco Regoli

Auguste Manon

Carola Murano

Lola Paradinas

C. Martinez-Gémez

Stefano Magni

Barbara Abaroa-Pérez

Universita Politecnica delle
Marche, IT

University of Genova, IT

Stazione Zoologica
Anton Dohrn, IT

Scottish Marine Institute, UK

Instituto Espafiol de
Oceanografia , ES

University of Milan, IT

Plataforma Oceanica de
Canarias, ES

POSTER SESSION |

Insights on ecotoxicological effects of
microplastics in marine ecosystems:
the EPHEMARE project

What can model polystyrene nanoparticles
teach us on the impact of nanoplastics in
bivalves? studies in Mytilus from the
molecular to the organism level

Uptake and stress-induced responses of
polystyrene microbeads in adults of the sea
urchin Paracentrotus lividus

Seasonal importance on microplastics
composition and concentrations in two
matrices; coastal waters and wild mussels
(Mytilus edulis)

In vitro effects of mercury (Hg) on immune
function of mussel (Mytilus galloprovincialis)
are enhanced in presence of microplastics in
the extracellular medium

Microplastics in the river Lambro (Northern
Italy): monitoring and toxicity

Study of chemical pollutants over marine
microplastics based on their composition and
degradation rate

Chairman: Emanuele Fiore

EVALUATION AND DETECTION OF MICROPLASTICS

9:00-9:30 AM

9:30-9:40 AM

Richard C. Thompson

Alessio Gomiero

University of Plymouth, UK

Norwegian Research Centre, NO

Marine Litter: are there solutions to this
global environmental challenge?

Development of a thermo degradation
method to assess levels and distribution of
microplastics in marine sediments and its
application in two case studies: the northern
Adriatic Sea (Italy) and the Boknafjord
(Norway).



9:40-9:50 AM Annamaria Cavalleri

9:50-10:00 AM Gabor Bordos

10:00-10:10 AM  Lars Hildebrandt

10:10-10:20 AM  Corinna Foldi

10:20-10:30 AM  Rubén Rodriguez Alegre

10:30-10:40 AM  Julia Reichel

10:40-10:50 AM  Stefania Federici

10:50-11:30 AM

PerkinElmer, IT

WESSLING Hungary Ltd., HU

Helmholtz-Zentrum Geesthacht,
DE

Federal Institut of Hydrology, DE

LEITAT Technological Center, ES

Technical University Munich, DE

University of Brescia, IT

COFFEE BREAK

Optimising the Workflow for Microplastic
Analysis by FTIR Microscopy

Microplastics in Hungarian freshwaters:
development of a standard addition sample
preparation method

First evaluation of continuous flow
centrifugation as a novel straightforward and
non-size-discriminating sampling technique
for microplastic in waters

Microplastics —what else? Quantification in
environmental samples using pressurized
liquid extraction and Pyr-GC-MS

Microplastics extraction and counting from
wastewater and sludge through elutriation
and hydrocyclone

Application of thermal extraction/desorption-
pyrolyse-GC/MS to investigate sorption
kinetics of pollutants and the identity of
(sub)microplastic

Reference materials and standard needs for
environmental micro and nanoplastic pollution

MICROFIBER POLLUTION: ABUNDANCE, DETECTION AND MITIGATION

11:30-11:50 AM  Mariacristina Cocca

11:50-12:00 AM  Paula Félix-De-Castro

12:00-12:10 AM  Giuseppe Suaria
12:10-12:20 AM  Francisco Belzagui
12:20-12:30 AM  Andrea Stolte
12:30-12:40 AM  Liliya Khatmullina
12:40-12:50 AM  Andrej KrZzan
12:50-1:00 PM

Kang Heejun

1:00-2:30 PM

Institute for Polymers
Composites and Biomaterials -
National Research Council, IT

LEITAT Technological Center, ES

Institute of Marine Science,
National Research Council, IT

Universitat Politécnica de
Catalunya, ES

WWEF Germany, DE

Shirshov Institute of
Oceanology, RU

PlanetCare Ltd., SL

Korea Institute of Civil
Engineeringand Building
Technology, KR

LUNCH

Microplastic pollution from textiles:
quantitative evaluation and mitigation
strategies

Mitigation of microfibers release from
textiles: chemical finishing and mechanical
optimization.

Abundance and composition of textile fibres
in Mediterranean surface waters

When Size Matters — Textile Microfibers into
the Environment

Derelict Fishing Gear — removing a source of
microplastics from the marine environment

Microplastics settling — flat particles and
fibers.

Filters for fibres from washing

Reduction of microplastic emission from
clothes during laundering with chitosan
pre-treatment



Chairman: Richard C. Thompson

2:30-3:00 PM

3:00-3:10 PM

3:10-3:20 PM

3:20-3:30 PM

3:30-3:40 PM

3:40-3:50 PM

3:50-4:30 PM

RA ION AND BIODEG

Anne-Gaelle Collot Plastic Europe, BE

Francesco Degli Innocenti NovamontS.p.A., IT

Christian Lott HYDRA Marine Sciences, DE

Luca Fambri University of Trento, IT

Camilla Catarci Carteny University of Antwerp, BE

Miriam Weber HYDRA Marine Sciences, DE

COFFEE BREAK

ION OF PLASTICS IN THE ENVIROME

The Plastics Manufacturers efforts to tackle
plastic waste in the environment

Biodegradable plastics do not form
chemically persistant microplastics

It depends where it ends — biodegradable
plastic degradation differs between habitats,
and climate zones

Controlled aging and degradation of selected
plastics in marine environment (12 months of
follow-up)

Not only diamonds are forever: degradation
of plastic films in a simulated marine
environment

How to proof claims on biodegradability of
plastics? overview of available standard tests
and their environmental relevance

MICRO AND NANOPLASTICS AS EMERGING POLLUTANTS

4:30-5:00 PM

5:00-5:10 PM

5:10-5:20 PM

5:20-5:30 PM

5:30-5:40 PM

5:40-5:50 PM

5:50-6:50 PM

7:00 PM

Frank J. Kelly King's College London, UK

Asta M. Asmundsdéttir  University of Akureyri, 1S

Margherita Ferrante University of Catania, IT

Andrew Reynolds

Anna Bellingeri University of Siena, IT

Loriane Murphy

POSTER SESSION II

Technological University Dublin, |E

Institute of Technology Carlow, IR

Inhalable microplastics: a new cause
for concern?

Microplastics and nanoplastics occurrence
and composition in drinking water from
Akureyri urban area, Iceland

Microplastics in vegetables and fruit

Standardizing in-vivo analysis methods for
toxicological effects within freshwater
organisms from nano-polystyrene exposure

Impact of nanoplastics on marine diatom
Skeletonema marinoi: particles adhesion,
ROS production and reduction of colonies
length

Association of potential human pathogens
with microplastics in freshwater systems

SOCIAL DINNER at "Il Faro" Anacapri

Bus Tranfer from Piazzale Europa



Chairman: Cosimo Carfagna

9:00-9:30 AM

9:30-9:40 AM

9:40-9:50 AM

9:50-10:00 AM

10:00-10:10 AM

10:10-10:20 AM

10:20-10:30 AM

10:30-10:40 AM

10:40-10:50 AM

10:50-11:30 AM

SOoci

Julien Boucher

Ana Rotter

Mikaél Kedzierski

Esther Kentin

Tosca Ballerini

Michael T. Sturm

Tiziano Battistini

Svitlana Liubartseva

Soren Gutekunst

CONOMIC AND ENVI

Shaping Environmental Action,CH The Marine Plastic Footprint & its

National Institute of Biology, SI

Université Bretagne Sud, FR

Leiden University, NL

Expédition MED, FR,
Legambiente, IT

Wasser 3.0 GmbH, DE

Aquafil Group, IT

Fondazione CMCC, IT

The Ocean Race, ES

COFFEE BREAK

application to the Mediterranean Basin

Microplastic pollution: a thriller with many
lead roles and unknown ending

Why and how do we dispose of our plastic
waste? An overview of the behavioural bases

Legislative options for reducing pollution by
microplastics in the EU: the meaning of
scientific evidence

The Pelagos Plastic Free Project: plastic
marine debris abundance, plastic-associated
microbial community composition, and
sources of beached waste in the Pelagos
Sanctuary

Development of a novel technological
approach for the reduction of microplastic
pollution in various waters

Sample preparation and analysis methods of
microplastics

Model-based assessment of plastic
distribution in the Mediterranean Sea

A World Survey on Microplastic Distribution
near the Surface from Race Yachts

MICROPLASTICS IN THE MEDITERRANEAN SEA

11:30-12:00 AM

12:00-12:10 PM

12:10-12:20 PM

12:20-12:30PM

Roberto Danovaro

Catharina Pieper

Florian Pohl

Stazione Zoologica
Anton Dohrn, IT

University of the Azores, PT

Utrecht University, NL

Mirta Smodlaka Tankovic Rudjer Boskovic Institute, HR

Impact of microplastics on the deep-sea
ecosystems

Into the med: searching for microplastics
from space to deep sea

Microplastic distribution on the Tyrrhennian
seafloor controlled by deep-sea circulation

Microplastic load in the Northen Adriatic



12:30-12:40 PM  Vincenzo Donnarumma Stazione Zoologica Microplastic-specific microbial communities
Anton Dohrn, IT in the Gulf of Naples: concentrations,
seasonal differences and composition

12:40-12:50 PM  Laura Simon Sanchez Autonomous University of Seasonal variation of microplastic pollution in
Barcelona, ES Mediterranean islands as an effect of tourism
12:50-1:00 PM Daura Vega Moreno Universidad de Las Palmas de Analysis of marine microplastics in the water
Gran Canaria, ES column sampled up to 300 meters depth
1:00-2:30 PM LUNCH

Chairman: Mario Malinconico

CLEANING STRATEGIES

Institute of Anthropic Impacts
and Sustainability in marine
environment, National
Research Council, IT

2:30-3:00 PM Marco Faimali The CLAIM project: clean is the aim!

3:00-3:10 PM Lucia Pittura Polytechnic University of Marche, IT Characterization of microplastics in main
streams of conventional and innovative urban
wastewater treatment plants.

3:10-3:20 PM Isam Sabbah Braude College for Engineering, IL Fate of microplastics in the mainstream of
wastewater treatment plant

3:20-3:30 PM Robin Treilles Laboratoire Eau Environnement ~ Macro and microplastics in stormwater and
et Systémes Urbains, FR combined sewer overflows in Paris megacity
3:30-3:40 PM Gerardo Pulido Reyes Eawag, SZ The effect of ozonation used for drinking water

treatment on different types of submicron
plastic particles

3:40-3:50 PM Katja Klun National Institute of Biology, SI The role of jellyfish mucus stability in capturing
microplastic particles

3:50-4:00 PM Philip Schifer neaspec GmbH, DE nano-FTIR spectroscopy: nanoscale resolved
infrared spectroscopy of polymeric
nano-particles and self-assembled monolayers

Institute for Polymers
Maurizio Avella Composites and Biomaterials,
National Research Council, IT
4:00-4:30 PM Department of Chemical Conclusions - Best poster award ceremony
Sciences and Materials
Technologies -
National Research Council, IT

Maurizio Peruzzini
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Confronting the Global Plastics Crisis: Challenge of the 21+
Century

Susan D. Shaw

Shaw Institute, USA

email: sshaw@shawinstitute.org

The plastics crisis is one of the major environmental challenges of the 21st
century. Since post-WWII, global production has increased from two million to
380 million metric tons annually, and fueled by the boom in cheap shale gas,
production of virgin plastic is expected to double by 2030. Plastic in all its forms
has permeated the biosphere, from deep ocean trenches to remote polar
regions, and serves as a key geological marker (“techno-fossil”) defining the
Anthropocene era. The world’s oceans are choking with plastics, receiving an
estimated 8.8 million metric tons annually, an amount expected to increase
tenfold by 2020 and outweigh fish by 2050. With an estimated lifetime persi-
stence of hundreds of years, plastics break up into micro- and nano-plastics,
facilitating their uptake by marine biota. These petroleum-derived polymers
contain chemical additives and contaminants, including known endocrine
disruptors and carcinogens that pose ecosystem-wide risks and diminish ocean
bacteria’s ability to produce oxygen. There is an urgent need to carry out focu-
sed scientific research on the impacts of plastics on human health, but existing
scientific evidence is already sufficient to warrant aggressive global actions to
mitigate rising plastic production, address wasteful consumption and inadequa-
te infrastructure, and curb the unthinkable flow of more plastics and their toxic
additives into the sea.



Remote area atmospheric microplastic pollution
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Microplastic studies have focused on the occurrence, abundance and fate of
marine plastic pollution over the past decades. Recent terrestrial research has
shown microplastic to be found in cities, road dust and agricultural soils as a
result of human plastic use. Beyond the direct urban, industrial and agricultural
sources of microplastics, microplastic pollution has also been found in remote
terrestrial locations. Microplastic has been found on the Tibetan plateau lake
shores and sediments, in floodplain sediments in the Swiss mountains’
floodplains and in the Arctic ice and snow.

Explanations of how this plastic pollution arrived at these remote locations
have been theorised. Recent research on remote atmospheric deposition in the
French Pyrenees mountains provides some evidence towards explaining how
microplastic pollution is arriving in remote terrestrial places. This research
explores: 1) air as an environmental compartment polluted with microplastics
that has previously been unaccounted for in mass balance modelling of micro-
plastic; and 2) atmospheric transport of microplastic. The study sampled atmo-
spheric deposition in the Pyrenees and illustrated notable quantities of small
microplastic particles (365 MP/m?/day +69, MP>10um). The quantity of Pyre-
nean mountain atmospheric microplastic deposition was comparable to
previous city studies (within city studies’ quantitative range, e.g. 2-355MP/m?/-
day, MP>200um). Due to the location of the sampling station, microplastic
particles are suggested to have travelled at least 100 km, but potentially
substantially further. The findings from this remote mountain atmospheric
deposition study suggest that the atmosphere (air) needs to be considered
further as an environment polluted by microplastics — beyond the urban/indu-
stry/agricultural source locations. It also suggests that microplastic may be
polluting remote locations via atmospheric transport, and that further research
is needed to understand the extent and impact of atmospheric pollution and
transport of microplastics.
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Distribution of microplastics in rivers: the example of the
German river Elbe
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Plastic pollution in the aquatic environment has gained worldwide atten-
tion in the last years. Meanwhile, intensive research activities have been initia-
ted in these environments; however, the effects and consequences of the
plastic pollution are not fully known and have to be better understood. In the
frame of the project about macro- and microplastics in German rivers, samples
from 11 sites from the German part of the river Elbe were taken in order to
study the plastic pollution in water and sediment, detect the sinks of micropla-
stics and better understand the transport mechanisms.

The sediment samples were taken with a Van-Veen-grabber, the water samples
from the Elbe with an Apstein plankton net (mesh size 150 um). The sediment
samples were presorted with wet sieving, organic digestion and density separa-
tion, filtered on aluminium oxide filters and visually analysed. For the water
samples, the organic matter was digested using a reagent composed of equal
volumes of 10 M KOH and 30 % H,O,, then, the (micro)plastic particles were
isolated from remaining matrix by density floatation using 1.6 g/mL potassium
formate solution and pressure filtration. Analysis was done by visual inspection,
selected particles measured with pyrolysis GCMS and Fourier-transform infra-
red spectroscopy.

The results of the sediments of the Elbe point to a microplastic concentration
depending on the sampling site (esp. polystyrene and polypropylene particles)
and to a decrease in the flow direction whereas the water samples only show a
site specific microplastic concentration.



STOP: Survey Techniques for Observing Plastics in riverine
systems of Africa
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Only 4% of the world’s published plastic research is on Africa, illustrating a large
gap in plastic pollution knowledge. It is estimated that 64 to 90% of the oceans
plastics originate from fluxes in the terrestrial environment, however determi-
ning the exact source is not a simple task. A study along 82 of South African
beaches found mesodebris (2-25mm) to be concentrated around urban areas.
Many African rivers predominantly run through human settlements that host
informal waste dumpsites and lack municipal refuse services. However, little is
known about the quantity of plastic pollution entering the river systems and
marine environment from land. For the purpose of this pilot study, we incorpo-
rated two survey techniques across three rivers discharging into Algoa Bay,
South Africa. A visual survey from a bridge using the RIMMEL application and a
2 x 1m STOP frame comprising of a 2000pum mesh net was deployed at Swar-
tkops, Sundays, and Baakens River. The Swartkops River runs through an urba-
nized and industrial region, Baakens is a canalized urban drainage system, and
the Sundays river catchment is sparsely populated, passing through the Addo
Elephant National Park before arriving at the sampling site. The pilot study
results illustrated; ~8000 macroplastic items and ~250,000 microplastic pieces
flowing out of Sundays River, ~520,000 macroplastic items and ~260,000 micro-
plastic pieces flowing out of Baakens, ~29,000 macroplastic items and ~1.2
million microplastic pieces flowing out of Swartkops per year. The STOP project
will be deployed across 7 Western Indian Ocean countries with an additional 10
pan Africa countries expressing their interest. As well as a proposal for
deploying the STOP protocol in rivers entering the Mediterranean. The collabo-
ration will result in a standardized and comparable plastic waste baseline to
which mitigation strategies efficiency can be observed.

g
3,
W

23



@/.LMED

Microplastic contamination of sediment and water column in
the Seine River estuary
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Studies on microplastics (<5 mm, MPs) pollution are scarce in estuaries. Recent-
ly, scientists pointed out freshwater as an important source of microplastics to
the ocean. Estuaries are now investigated as zones of primary interest for the
transfer and possible accumulation of MPs between freshwater and ocean.
Estuarine hydrodynamics and salinity gradient can affect MP levels, size and
spatial distribution compared to lakes and rivers further inland.

The present study aims to quantify the levels of microplastic contamination in
intertidal sediment and in the water column of the Seine River estuary.

Four campaigns were conducted between 2017 and 2019. Three sites were
selected along the Seine River estuary. At each point, surface water was
collected using plankton net, 300 um mesh, towed for around 5 min. Collected
volumes ranged from 5 m?® to 90 m3. Additionally, 1.5 L of wet intertidal
sediment was sampled using a Van Veen grab.

In the lab, organic fraction was removed from the water samples using chemi-
cal agent (SDS), and hydrogen peroxide. Then, microplastics were recovered in
the supernatant arising from a density separation using a sodium iodide
solution (d=1.65 g-cm™). Finally, supernatant was filtered, and filters observed
under stereomicroscope. Sediment samples are dried at 50°C in a forced-air
oven covered with aluminum foil to prevent any airborne contamination. Four
replicates of 25 g of dry sediment per sample were subjected to the same steps
as water samples were, but in different order.

First results for water samples show concentrations between 1.7 and 7.1 parti-
cles-m? (for particles >50 um). Raman characterization of 25% per sample
indicates between 20% and 45% of microplastics are PE & PS. In the sediment,
first results show presence of fragments and microbeads, few fibers. Some
specific fragments and microbeads are found in both sediment and water
column. Analysis is still ongoing.
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Ingestion of microplastics (MP) has been reported in laboratory settings for a
wide range of marine biota but to what extent the uptake by organisms affects
the dynamic and fate of MP in the marine system has received less attention.
Filter - feeders such as mussels are known for modulating benthic — pelagic
coupling and depositional processes of organic material in the marine environ-
ment. We evaluated whether Mytilus galloprovincialis can act as a vector for
MP from the water column to sediments using a field experimental approach
through the analysis of biodeposit. We explored whether mussels are able to
ingest particles with specific characteristics and concentrate them into their
biodeposit. Mussels or empty shells (used as control treatments) were placed
in conical traps specifically developed for this study (4 replicates per treatment)
for 1 week in every season to allow the filtering and deposition of MP into the
biodeposits collectors. Samples (biodeposit and the soft tissue of mussels) were
processed and analysed via automated imaging-FTIR to quantify and characteri-
se MP uptaken and egested by mussels in the natural environment.

Results show a size selection operated by mussels that tend to concentrate in
their biodeposit small MP (< 50 um). We found differences in the quantities of
MP and polymer typologies between seasons possibly reflecting either variable
distribution of MP in the environment due to their physical-chemical properties
or due to high/lower uptake rates operates by mussels when exposed to diffe-
rent environmental conditions. Overall, our results demonstrate that aggrega-
tion mediated by mussels may represent an environmentally relevant, viable
pathway for the transport of MP from the water column to sediments with
relative implications at ecosystem and community level.
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The Impact of Microplastics on Filter-feeding Megafauna

Maria Cristina Fossi

Department of Physical, Earth and Environmental Sciences, University of Siena, Italy

email: mariacristina.fossi@unisi.it

In this presentation we reconstruct the scientific story of the invisible war
between the charismatic megafauna (baleen whale, filter feeder sharks and
manta ray) against the smallest marine debris (microplastics) and their poten-
tial toxicological effects. The first warning of this emergent threat was reported
by the Fossi and collaborators for Mediterranean baleen whales (Balaenoptera
physalus) in 2012, and few years later (2014 and 2017) confirmed also, by the
same team, for filter feeder shack such as basking shark (Cetorhinus maximus)
and whale shark (Rhincodon typus). The authors report that filter-feeding
megafauna are particularly susceptible to high levels of microplastic ingestion
and exposure to associated toxins due to their feeding strategies, target prey,
and for habitat overlap with micro-plastic pollution hot spots. Given the abun-
dance of microplastics in some hot spot areas, such as the Mediterranean Sea,
along with the high concentrations of Persistent Bioaccumulative and Toxic
(PBT) chemicals, plastic additives and the detection of specific biomarker
responses in the skin biopsies of these endangered species the authors suggest
that the exposure to microplastics because of direct ingestion and consumption
of contaminated prey poses a major threat to the health of this endangered
marine species. For these finding and because many megafauna species investi-
gated by this research team are charismatic and iconic indicators that serve as
flagship species for marine conservation, this research field became recently a
new “trend topic”. Currently the scientific community and the media are very
attracted to this “story” despite this subject at the beginning has been treated
with great suspicion. This scientific topic is also developed in the project Plastic
Busters MPAs, recently financed by EU (Med-Interreg), focused on the study of
the impact of microplastics on cetaceans inhabiting the Mediterranean SPAMI
Pelagos Sanctuary. While umbrella species are useful for directing intervention
strategies, flagship species could provide a global assessment of microplastics
pollution and a mechanism for communicating awareness and stimulating
action to tackle marine plastic pollution in all the marine ecosystems (Germa-
nov et al 2018).
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Effects of conventional and biodegradable microplastics on
the attachment strength and haemolymph proteome of blue
mussels (Mytilus edulis)
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The contamination of marine ecosystems with microplastics, such as the poly-
mer polyethylene, a commonly used component of single-use packaging, is of
global concern. Although it has been suggested that biodegradable polymers,
such as polylactic acid, may be used to replace some polyethylene packaging,
little is known about their effects on marine organisms. Blue mussels, Mytilus
edulis, have become a “model organism” for investigating the effects of micro-
plastics in marine ecosystems. We show here that repeated exposure, over a
period of 52 days in an outdoor mesocosm setting, of M. edulis to polyethylene
microplastics reduced the number of byssal threads produced and the attach-
ment strength (tenacity) by ~50%. Exposure to either type of microplastic
altered the haemolymph proteome and, although a conserved response to
microplastic exposure was observed, overall polyethylene resulted in more
changes to protein abundances than polylactic acid. Many of the proteins
affected are involved in vital biological processes, such as immune regulation,
detoxification, metabolism and structural development. Our study highlights
the utility of mass spectrometry-based proteomics to assess the health of key
marine organisms and identifies the potential mechanisms by which micropla-
stics, both conventional and biodegradable, could affect their ability to form
and maintain reefs.



Fish that live in different zones as possible indicators of
microplastic pollution
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Ingestion of microplastics (MPs) by fish has been widely demonstrated, althou-
gh the capacity of MPs to affect the ecology of fish is still to be understood. The
aim of this study is to further investigate the uptake of MPs by species which
are environmentally exposed to different habitats and with different feeding
behaviours. Therefore, we compare the MPs inherent characteristics that affect
their distribution in the water column and the behaviour of fish. The species:
Boops boops and Spicara smaris have been chosen since they favour a midwa-
ter layer in the water column; Oblada melanura and Scomber scombrus are
generally found close to the surface; Mullus barbatus and Merluccius merluc-
cius are deep water species that live close to the seabed and generally found
over soft sediments. A minimum number of 30 individuals for each species was
collected locally from Sardinia (ltaly). For each fish, basic measurements were
recorded including length, body weight and gastrointestinal weight. The size
classes are taken into consideration in order to note if the life stages are
affected in different ways by MPs. The detected MPs are divided into typologies
(fragment, film, sphere, rope/filament, sponge/foam, rubber and fiber), size
classes (> 50 um), morphology and colour, while the polymer type is determi-
ned by micro-Fourier transform infrared spectroscopy (UFT-IR) analysis. The
results from this work can add useful information to show the relationship
between the ingestion of MPs and the ecology of fish and eventually take one
small step to understand the reasons for the ingestion. Moreover, this research
could benefit the identification of appropriate indicators for the presence of
MPs in the Mediterranean Sea.
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Transfer of microplastics in marine foodwebs: an experimen-
tal approach
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Plastic production is rising rapidly and exceeded 380 million tonnes per year in
2016. Because the full degradation of plastic waste takes centuries or even
millennia, the millions of tonnes ending up in the oceans every year are an
ever-increasing pollutant in the marine environment. Currently, microplastics
have become a ubiquitous pollutant in both the pelagic and benthic marine
environment. Field studies and lab experiments have reported the voluntary or
accidental ingestion of microplastics in at least 220 species, representing a
variety of trophic groups. So far, most studies focussed on potential effects of
microplastics on the individual level but how ingestion of microplastics alter
functioning in marine communities is largely understudied.

In this presentation we report on two experiments that studied two different
pathways of microplastic transfer within marine foodwebs. A first study
demonstrated that behavioural change in meroplanktonic larvae (Limecola
balthica) due to the ingestion of 5 um polystyrene beads decrease their preda-
tion by a filter feeding benthic bivalve (Cerastoderma edule). In a second study,
we demonstrated that the Blue mussel, Mytilus edulis, can largely increase the
concentration of microplastics at the seafloor through the incorporation of
microplastics in biodeposits. Subsequently consumption of microplastic-contai-
ning biodeposits by detritivores can keep microplastics in circulation within the
food web. Alternatively, bioturbating species may deposit or bury the micropla-
stics deeper into the sediments, therewith partially removing microplastics
from marine food webs.



Effects of Seagrass meadows on microplastic deposition
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It is well known that over the last few decades, microplastics have been ente-
ring and accumulating in the marine environment. Microplastics have been
identified as contaminants of global concern and are known to accumulate in
coastal sediments thus are potentially bioavailable and harmful to many
marine species and vulnerable ecosystems such as seagrass systems. While
there have been a few studies into the occurrence of microplastics in some
tropical coastal vegetation systems such as Mangroves, there are no data
currently on contamination of seagrass sediments. Seagrass meadows, such as
Posidonia oceanica, usually feature dense underwater canopies. Despite the
fact seagrass meadows of Posidonia oceanica are known to influence and
reduce the hydrodynamics of water they have been little studied. Seagrass
meadows have very high sedimentation rates with minimal resuspension
occurring within the canopy, meaning grain size is generally smaller than
surrounding un-vegetated sediment. Thus it is possible that under these condi-
tions there is an increase in microplastic deposition and retention within these
canopies, potentially making them an important sink for plastic pollution. To
test this hypothesis sediments were collected and analysed from a dense
seagrass bed in Greece, from the Island of Lipsi. Samples were collected at 5m
intervals along a transect which crossed both meadow and bare sand. Micro-
plastics were extracted using Sediment Microplastic Isolation (SMI) Units and
identified using a dissecting microscope. Initial data show a positive correlation
between total microplastics found and seagrass shoot density, and differences
in types of microplastics found in seagrass sediments and bare sand. The
number of microplastic fragments found was higher in sediments from seagrass
meadows than un-vegetated areas, while microfibres were slightly more
common in un-vegetated areas than seagrass sediments. This research provi-
des much needed information on the deposition of microplastics in coastal
waters and potential effects on key coastal ecosystems.
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Microplastic in water and biota: a Research and awareness
campaign in the Mediterranean Sea
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In 2017 the international tour “LESS PLASTIC MORE MEDITERRANEAN” has
been carried out by Greenpeace in collaboration with CNR and UNIVPM to
gather data on plastic pollution and to inform people about this environmental
emerging issue. During the tour an extended microplastics (MPs) investigation
was carried out: water samples were collected using both Manta and Plankton
nets (mesh size 330 and 200 um) from 17 sites along the Italian coasts,
characterized by different level of anthropogenic pressure (from ports, river
mouths to MPAs). Moreover, in some of these stations, a total of 201 organi-
sms, belonging to 18 species of fish and 3 of invertebrates, were collected in
collaboration with local fishermen. Plastic origin of microparticles isolated has
been confirmed by FT-IR analysis.

Water analyses confirm MPs presence in all the stations with an average of 0,52
items/m3. The maximum value (3,56 items/m?) was observed in Portici (a highly
stressed site) but a high number of MPs (2,2 items/m?3) was even found in the
Tremiti Islands MPA suggesting that these isolated systems are subjected to
water flow dynamics able to enrich local biodiversity but even to make pristine
areas potential hot spot for MPs accumulation.

Organisms investigation pointed out that MPs ingestion is a widespread pheno-
menon in the Tyrrhenian Sea, since 25-30% of organisms ingested almost one
microparticles; slight geographical differences occurred in terms of size and
typology of ingested particles (mainly PE, EVA and PP) and a no clear relation-
ships was observed between microplastic ingestion in different species and
trophic position, feeding strategy or habitat preference. A special focus is given
to the results obtained on the Giglio Island, where a significant recovery of
microplastic pollution has been observed in fish (95% vs 35% of fish positive to
the MP ingestion), three years after the Costa Concordia wreck removal.



Microplastic ingestion by a marine fish community of israeli
coastal waters
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Ingestion of microplastic by marine fish has been well documented in marine
environments throughout the world’s oceans. However, sampling efforts often
focus either on single or few species, limiting the understanding of the unique
species interactions with microplastics as well as its movement within a trophic
community. As fish can be characterized by different lifestyles based on habitat
and feeding preferences, such interactions can provide insight to the driving
factors of ingestion as well as identify more groups more susceptible to this
marine contaminant. In Israel, while high concentrations of microplastics have
been shown in surface waters, the possible interactions with biota have not
been explored. Here, we conduct an initial investigation of microplastic inge-
stion by fish from coastal waters and assess the interaction dynamics of micro-
plastic via consumption by a local fish community. A total of 771 specimen
from 33 different fish species were collected belonging to a range of different
trophic levels and categorized by six different habitats; benthopelagic (n=238),
coastal-pelagic (n=51), demersal (n=270), pelagic-neritic(n=120), pelagic-ocea-
nic (n=67), and reef-associated (n=25). Pelagic-neritic fish were found to have
significantly higher ingestion rates compared to other lifestyles; specifically,
two species of planktivorous fish, the Atlantic chub mackerel (Scomber colias)
and the European anchovy (Engraulis encrasicolus), which exhibited a particle
contamination rate of 45% and 30% respectively. Additionally, intraspecies
differences in contamination was observed between juvenile and adult macke-
rels (59% and 0% respectively), characterized by a shifting foraging behavior
from small zooplankton to larger prey. Here we show that in this specific fish
community, fish foraging zooplankton prey in the upper water column (pela-
gic-neritic zone), where microplastics tend to aggregate, appear to be more
susceptible to microplastic ingestion. Importantly, we highlight how conside-
ring the lifestyle characteristics when assessing microplastic ingestion contribu-
tes to our understanding of its dynamics within a trophic community.
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Plastic Debris s Urban Water and in Freshwater: Lessons
Learned from Research Projects Launched in the Seine Basin
Catchment

Johnny Gasperi

University of Paris, France

email: gasperi@u-pec.fr

Since 2014, several research projects were launched on plastic debris issue at
the scale of the Seine Bassin catchment, combining a high population density
and a strong anthropogenic pressure. These projects are investigating both
macro- and micro-plastics (< 5 um) in urban water and in freshwater upstream
and downstream of Paris Megacity (France). The keynote will provide a global
overview on the knowledge gained from these projects and draw the major
learned lessons.

A first part of this keynote will be dedicated to macroplastic pollution and will
present first levels found in urban water. Based on tagged plastic litters and
GPS-trackers, the fluxes of plastic litter in the Seine River were estimated. Our
results suggest that for countries having a high GDP per capita as France, the
assumption of 2% of mismanaged waste proposed by Jambeck et al. should be
revisited.

The second part will focus on the microplastic contamination, by reviewing the
levels of microplastics in urban water, in total atmospheric fallout, as well as in
freshwater from Paris megacity to the Seine River estuary. Both water column
and sediments will be considered. To give perspective, the main scientific

barriers and issues related to microplastics in freshwater will be also discussed.
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Overview of microplastic presence in Italian freshwater
systems: monitoring of principal lakes and rivers
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Recent studies have reported high concentrations of microplastics (1-5 mm) in
lakes and rivers, although the understanding of several factors influencing
source, transport and fate is still limited. Due to the role of rivers and lakes as
suppliers of plastics to the marine environment, it is important to collect more
data on microplastics from freshwater environments. There is a knowledge gap
related to microplastics abundance and dispersion in rivers and lakes, and,
particularly, little is known as regards the situation in Italian freshwater
systems. This study compares different lakes and the common factors, which
could influence the occurrence and distribution of microplastics.

Starting from summer 2016 Legambiente and ENEA are carrying out a joint
research on microplastics presence in the main Italian lakes. Sampling have
been performed during the last three editions of the Legambiente’s national
campaign “Goletta dei Laghi”. All in all 10 lakes, many of them in alpine regions
in northern Italy (Maggiore, Orta, Como, Iseo, Garda, Cavazzo) and in central
Italy (Trasimeno, Bolsena, Bracciano, Albano, Paola), 4 rivers, main tributaries
of the River Po (Adda, Oglio, Sarca-Mincio) and important input and output of
lake basins (Como, Iseo and Garda, respectively) and 30 beaches of the main
lakes (Maggiore, Como, Iseo, Garda, Trasimeno and Bracciano) were monito-
red. Data collected, analysed by ENEA Casaccia researchers, highlight the
influence of the wastewater treatment plant and appears that the difference
detected between the samples taken downstream and upstream of the
wastewater treatment plant can reach up to 80% of particles/m?. There is an
undeniable relationship between municipal discharges, sewage, urban runoff
and storm water from rivers-lakes system to sea. The results presented in this
work demonstrate significant presence of microplastics in Italian freshwater
systems, comparable to other lake findings, and underline different trends
during several years.



Atmospheric transport and our planetary boundary layer as
an environmental compartment of microplastics pollution
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An increasing number of researchers are starting to ‘look up’ in the search to
understand the spatial extend of microplastic pollution. Recent studies illustra-
te city air pollution by microplastic in Paris, Dongguan and Shanghai. However,
microplastics have been found in remote locations as far as the surface lakes of
the Arctic, the Swiss mountain floodplains and in the atmospheric deposition of
the French Pyrenees. This indicates that this pollutant is not bound to its sour-
ces but transported potentially long distances to remote locations. The
transport of microplastic from source to sink via rainfall-runoff-rivers to sea is
becoming well established, but the counterpart aerosol process has yet to be
unravelled.

The planetary boundary layer, the air between earth’s surface and the clouds
(free troposphere), is a new environmental compartment of consideration in
both microplastic pollution and transport. Very early steps towards understan-
ding the extent of microplastic transport are being undertaken, using known
atmospheric transport tools. When Saharan dust is used as an example, studies
such as van der Does et al. 2018 on trans-Atlantic transport of ultra-giant parti-
cles suggest aerosol microplastic pollution could travel long distances; enabling
land-bound cities to pollute marine and remote environments via atmospheric
transport.

Current atmospheric transport tools include particle and solute pollution
models such as HYSPLIT4 and Flexpart. These models support back-trajectory
modelling of air parcels and particles to identify how far microplastic may have
travelled (a step towards source identification). However, there are still many
unknown variables on microplastic behaviour in the atmosphere: the influence
of charge and shape on aerodynamics; their cohesive or non-cohesive beha-
viour; wet vs dry deposition rates and the influence of precipitation scavenging
to name just a few. With these questions and knowledge gaps in mind, early
attempts to understand the transport, possible sources and fate of atmospheric
microplastics are presented.
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Microplastic debris in an Italian river: first monitoring results
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Plastic and microplastic pollution is one such emerging concern. Plastic pollu-
tion in the marine environment is well documented, however, there is a lack of
knowledge for freshwater and terrestrial environments in terms of extent,
occurrence and impacts. Herein we report results from a monitoring study
aimed to investigate about abundance, type and composition of microplastic in
an ltalian river (Ofanto river), evaluating at the same time the presence of
temporal trends in response to hydrological parameters (flow velocity, water
level of river and precipitation). River surface microplastic samples were
collected, during five monitoring campaigns, by three surface plankton nets of
333 um mesh size fixed in the middle of the river simultaneously for two diffe-
rent time slot for a total of six replicates for each campaign. Chemical digestion
was performed to each sample in order to remove the labile organic matter and
extract all the particles. After processing, a visual and chemical characterization
has been carried out. Each particle visually identified, was counted, photo-
graphed and categorized according to size, color and morphology. Microplastic
content measured in Ofanto river (expressed as mean value * dev.st.) ranged
from 0.9 £ 0.4 p/m3 to 12 £ 5 p/m? showing values comparable to or greater
than those reported in other studies. A statistically significant difference in the
average microplastic concentrations found in different campaigns of this study,
has been observed, suggesting thus a temporal variation in plastic abundances.
These differences could be explained by the hydrology of the river that influen-
ces, with physical forces the concentrations of particles. Microplastics were
found at higher concentrations during wet periods (February 2017 and May
2018) indicating a presumable land-based origin probably from surroundings
agricultural areas. The work reported here is the first study showing an ltalian
river context that provides an initial assessment of the extent and nature of this
pollution in Ofanto river.



Characterization of plastic-associated bacterial community in
freshwater lake of Vacszentlaszlo, Hungary
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Despite the great benefits of plastics in different aspects of the life, and due to
the increase in plastic production and use, plastic wastes are becoming of major
environmental concern. It is well known that inappropriate use and disposal
also lead to accumulation of plastic litter in different aquatic environments.
Microbial biofilm is able to develop on the surface of plastics (plastisphere) in
aquatic environments with time. In our study it was aimed to describe the
bacterial community associated with plastics in freshwater. Thus, a total of nine
self-designed plastic colonizers were submerged under the surface of water in
Vacszentlaszld lake located in central Hungary, for a period of three months.
Three plastic colonizers were cultivated every month and bacterial community
associated with plastic samples then were analyzed as follows: a.) culturable
bacteria were isolated from plastic surface and identified by 16S rRNA gene
sequencing b.) bacterial community was studied using terminal restriction
fragment length polymorphism (T-RFLP) and followed by amplicon sequencing
c.) besides these molecular analysis of plastic colonizing community, surface
water samples from the lake was also taken and analyzed by the same
methods. By the results of aerobic isolation, the following notable bacterial
groups were identified: bacteria related to fish spoilage, like Bacillus simplex,
and bacteria with possible biodegradation capability like Pseudomonas antar-
ctica, published as hydrocarbon degrader. Some bacterial isolates are also
known as responsible for threatening environmental safety like Aeromonas
bestiarum which is known as a fish pathogen and Shewanella putrefaciens
which may be an opportunistic human pathogen. By the results of T-RFLPs, the
plastic colonizing community shows notable differences comparing to water
samples, and it was also verified by the results of amplicon sequencing.

Acknowledgements: The work was financially covered by “Project no. NVKP_16-1-2016-0023
that has been implemented with the support provided by the National Research, Development
and Innovation Fund of Hungary, financed under the NVKP_16 funding scheme”. This research
was supported by the Higher Education Institutional Excellence Program (1783-3/2018/FEKUT-
STRAT) awarded by the Ministry of Human Capacities within the framework of water related
researches of Szent Istvan University.
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Microplastic pollution at an urban site in Rome
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The plastic has been widely used in numerous applications gradually replacing
materials such as glass and metal. In the last few decades great attention has
been paid to the pollution produced by microplastics as it represents an emer-
ging risk.

Air quality data from a one-year study at an urban roadside location in Rome
are reported for major pollutants. Continuous concentration data of carbon
monoxide, ozone and nitrogen dioxide were measured in Rome in 2017. More-
over, PM2.5 samples were collected for one week in winter and summer
period. PM2.5 mass was measured by gravimetric determination. PM2.5 was
also collected on polycarbonate membranes for single particle characterization
by field emission scanning electron microscope equipped with energy dispersi-
ve X-ray spectroscopy (FESEM/EDX). The data of X-ray microanalysis obtained
for each particle were analysed by Hierarchical Cluster Analysis (HCA) to classify
the particles into groups and identify the most important components of
PM2.5. CO and NOy diurnal variations of all working days followed a similar
pattern suggesting a predominant common emission source: the vehicular
traffic. Physico-chemical characterization of PM2.5 single particles, carried out
by FESEM/EDX analysis displayed the particle presence from natural and
anthropogenic origin. The HCA analysis identified four principal clusters of
particles in winter: aerosol marine, carbonaceous particles, silicates and metal
particles. Aerosol marine showed an abundance ranging from 8% to 19% and its
contribution to PM2.5 was confirmed through the analysis of backward-trajec-
tories calculated by the Hybrid Single-Particle Lagrangian Integrated Trajectory
Model (HYSPLIT- NOAA Air Resources Laboratory). During summer, the HCA
analysis identified four principal clusters of particles: carbonaceous particles,
silicates, carbonates and metal particles. Microplastic particles were detected
in all analysed samples in both periods. Preliminary results showed that micro-
plastic particles size were smaller in winter than in summer, besides the most
particles detected in summer appeared transparent.
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Insights on Ecotoxicological Effects of Microplastics in Marine
Ecosystems: The Ephemare Project

Francesco Regoli

Universita Politecnica delle Marche, Italy

email: f.regoli@staff.univpm.it

The Ephemare project, recently funded by JPI-Oceans, provided novel insights
on fate and ecotoxicological effects of microplastics in marine ecosystems. A
large selection of biological models was tested, including species of different
trophic levels and life stages. Mechanisms underlying uptake, transfer and
toxicity of MPs remain largely unknown, but targeted experiments revealed the
influence of “size” and “shape” in modulating such processes. Despite the lack
of acute toxicological responses, MPs induced slight cellular and physiological
effects, particularly on immune responses and reproduction, suggesting poten-
tial long-term effects under chronic exposure conditions or multiple-stressors
scenarios. Field studies confirmed a high frequency of ingestion, from zooplan-
kton to top predators, in marine food webs from several European areas. Sorp-
tion behaviour of pollutants on MPs was shown as a rather dynamic process
and desorption was even more difficult to generalize in natural field conditions.
Even though MPs can act as vectors of pollutants, they did not increase bioavai-
lability of model chemicals compared to other marine particles. At the same
time, MPs altered the timescale of exposure, tissue distribution and the
sub-cellular compartmentalization of chemicals, potentially resulting in subtle
and long-term detrimental biological effects. The possibility of MPs to modula-
te responsiveness toward other multiple stressors including climate change
deserves attention.



What can model polystyrene nanoparticles teach us on the
impact of nanoplastics in bivalves? Studies in Mytilus from
the molecular to the organism level
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The concept of nanoplastics has recently emerged carrying with it the idea of
their possible distinct impact on aquatic organisms. Microplastics may be
degraded into nanosized particles under abiotic conditions. However, as for
microplastics, the utilization of model nanoplastics may provide first informa-
tion on their potential toxicity in marine species. Based on our previous expe-
rience on the impact of different types of nanoparticles in the Mediterranean
mussel Mytilus galloprovincialis, thorough studies were carried out utilizing
amino modified nanopolystyrene (PS-NH,), considering several pathway of
exposure and effects at different levels of biological organization, in order to
provide a full coverage of the impact of this model nanoplastic in mussels. First
screening using in vitro test showed immunomodulatory effects of PS-NH, in
mussel immune cells, the hemocytes. Studies on interactions of PS-NH, with
proteins from biological fluids (e.g. hemolymph) that can adsorb on the surface
of NPs, forming a protein corona, contributed to understand the link between
their recognition by hemocytes and consequent effects. Comparison with
carboxy modified PS-COOH showed distinct effects and interactions. PS-NH,
also affected early embryo development, with dysregulation of genes involved
in shell formation. Further in vivo exposure of adult individuals confirmed their
immunomodulatory effects from molecular to organism level. In addition,
PS-NH, induced oxidative stress and inflammation at tissue level (gills, digestive
gland). Finally, recent studies showed that PS-NH, exposure could induce shifts
in hemolymph microbiota composition.

Comparative studies on cold water bivalve species are also in progress utilizing
the Antarctic mussel Laternula elliptica.

The results obtained so far represent the most extensive information available
to date on the responses of marine invertebrates to nanoplastics. These studies
may represent the basis for better understanding how nanoplastics can interfe-
re with the health of key species and contribute in to label them as emerging
pollutants in marine ecosystems.

Work supported by the EU Commission H2020 ITN project PANDORA Probing safety of
nano-objects by defining immune responses of environmental organisms (GA 671881).
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Uptake and stress-induced responses of polystyrene
microbeads in adults of the sea urchin Paracentrotus lividus

Murano Carola®**, Agnisola Claudio®, Castellano Immacolata?,
Corsi llaria*, Donnarumma Vincenzo?, Casotti Raffaella?, Palumbo Annat

!Stazione Zoologica Anton Dohrn, BEOM Department, Villa Comunale, Naples, Italy.

2Stazione Zoologica Anton Dohrn, EMI Department, Villa Comunale, Naples, Italy.

3 University of Naples Federico I, Department of Biology, via Cinthia 26, Naples, Italy.

4 University of Siena, Department of Physical, Earth and Environmental Sciences, Via
Pier Andrea Mattioli 4, Siena, Italy.
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Plastic pollution represents one of the major threats to the marine environ-
ment. A wide range of marine organisms, including fishes, polychaetes,
zooplankton, sea cucumbers, mussels, corals have been shown to ingest micro-
plastics for their small dimensions less than 5 mm. The ingested microplastics
may translocate to the circulatory system or be transferred via planktonic orga-
nisms to a different trophic level. Microplastics ingestion negatively affects
many biological processes, such as feeding, energy reserves and reproduction.
Very few papers appeared in literature on the effect of microplastics on sea
urchin development and virtually none on adult sea urchins. The aim of this
work was to evaluate the uptake and the ecotoxicity of virgin polystyrene
fluorescent beads (10 and 45 um in diameter) on adult sea urchin Paracentro-
tus lividus. Uptake was observed both in the digestive and water vascular
systems based on microbeads size. They were also found in the coelomic fluid
and in the gonads. Treatment of sea urchins with 10 um particles induced an
increase of the total number of immune cells already after 24h, whereas for 45
pum particles the increase became significant only after 48h. To evaluate the
oxidative and nitrosative stress status of coelomocytes, a series of assays, inclu-
ding the determination of reactive oxygen species, reactive nitrogen species, in
particular nitric oxide, and total antioxidant activity were run. Additionally,
general health status was investigated by measuring oxidative stress, enzyma-
tic activities related to biotransformation processes (catalase, glutathio-
ne-S-transferase), lipid peroxidation and nitric oxide levels in the gut. Overall
data indicate a stress-related reaction to polystyrene microbeads in sea
urchins. This represents a first study assessing polystyrene microbeads uptake
and ecotoxicity in adult P. lividus sea urchin.
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Microplastics, particles measuring 1um to 5mm, are ubiquitous in the environ-
ment from the deep-sea to mountain tops. It is estimated that between
4.8-12.7 million tons of plastic enters the ocean globally each year with a possi-
ble river input of 1.15-2.41 million tons. Coastal waters are the interface betwe-
en land (representing main source of plastic debris input) and the open ocean
where the majority of microplastics are deposited. However, the influence of
multiple stressors on the dynamics of microplastics in this environment has not
yet been extensively studied. It is hypothesised that the coastline could be a
potential sink and source for microplastics that are accumulating on the shore
or released into the sea. Microplastics has been studied temporally in coastal
waters and fauna, but the results have not proved to be convincing; some
studies have highlighted a seasonal change whilst others the opposite.

In this study we have quantified and characterised microplastics observed in
coastal waters (from the shore) and fauna (Mytilus edulis) at six different sites
along the North and West coast of Scotland. Seasonal variation of small plastics
was investigated and the effect of hydrodynamic/anthropogenic activity on
their distribution along the coast. Microplastics were identified in all water
samples for the six locations with concentrations fluctuating between seasons.
The predominant plastic shape recorded was fibres. Of the mussels examined
(n=240), all the samples contained potential microplastics ranging from 0.14 +
0.17 to 4.39 £ 3.44 particles per gwwt-1 between the six sites and seasons.
Future work will examine microplastics within intertidal sediments during a
lunar cycle to assess the effect of tides on the accumulation on the shore. Addi-
tionally, microplastic abundances in coastal water and sediment will be studied
during an exceptional event such as a storm, to understand the subsequent
effects on microplastics accumulation on sandy beaches.
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In vitro effects of mercury (Hg) on immune function of
mussel (Mytilus Galloprovincialis) are enhanced in presence
of microplastics in the extracellular medium

Martinez-Gémez Concepcidon?’, Santos-Echeandia Juan?,
Rivera-Hernandez José R.>?, Ortufio Ramon?, Albentosa Marina?,
Leon Victor M.

Hnstituto Espafiol de Oceanografia (IEO), Marine Contamination and Biological Effects,
Varadero 1 San Pedro del Pinatar (Murcia), Spain.

2U.A. Ingenieria en Tecnologia Ambiental, Universidad Politécnica de Sinaloa,
Mazatlan, México.

*Presenter: Martinez-Godmez Concepcidn, concepcion.martinez@ieo.es

We investigated the in vitro effects caused by mercury (Hg) on phagocytosis
capacity and lysosomal membrane stability (LMS) in freshly primary cultures of
hemocytes from mussel (Mytilus galloprovincialis) and how these effects are
modulated by the presence of different polyethylene (PE) microparticles (com-
mercial stocks with mean size range from 15 to < 6 um) in testing solutions
prepared using seawater. Testing solutions of Hg ranged from 107 to 10° M
and microplastics (MPs) suspensions were prepared at 1 and 100 pg/mL for
each MP type: MPP-635 XF, AQUATEX-325 (oxidized PE) and AQUAMATTE
26HD (oxidized and modified PE). Analysis of the number of particles per mL
and the 90" percentile of particle size (D90) of each MP suspension and its
corresponding dilutions as well as Hg concentration in testing solutions were
measured before and after performing the bioassays. Hemolymph samples
from at least 12 individual mussels were used for each experiment/treatment.
Concentrations of Hg > than 10 M in the extracellular medium caused acute
destabilization of LMS and a significant inhibition of phagocytosis. The different
MP types at concentrations tested did not cause acute effects on any of these
immune-related functions. However, for some MP types, hemocytes exposed
to MP suspensions and Hg concentrations < 107 M showed acute effects on
LMS and phagocytosis. Notably, the results showed quite different number of
particles per mL between suspensions of different MP type that had been
prepared at the same concentration (up to an order of magnitude). Furthermo-
re, generally microparticle number was directly correlated with dilution factor,
indicating particle disaggregation processes in seawater. Total Hg concentra-
tion in MP suspensions tested did not exceed 107 M. Synergetic effects of com-
bined exposure to MPs and Hg are discussed in light of these results.



Microplastics in the river Lambro (Northern Italy):
monitoring and toxicity

Magni Stefano', Della Torre Camilla!, Parenti Camilla Carla*, De Carli
Alessandro?, Binelli Andreat

tUniversity of Milan, Department of Biosciences, Via Celoria 26, Milan, Italy.
2AqualAB Foundation, Via Rontgen 1, Milan, Italy.

*Presenter: Magni Stefano, stefano.magni@unimi.it

Microplastics (MPs) represent an increasing environmental problem in both
aquatic and terrestrial environments. Despite the 80% of global plastic pollu-
tion has inland sources, the majority of studies were conducted on marine
ecosystem. The aim of our study, according to the key principle of Environmen-
tal Risk Assessment (ERA), concerned the monitoring of MPs in the River
Lambro (RL, Northern Italy) as well as the evaluation of their toxicity (sub-lethal
effects) on freshwater species. We proposed a new approach based on the
toxicity evaluation of environmental MPs, and not of MP standards, directly
collected in the RL with the eventual chemicals adsorbed on their surface.
Considering that the RL crosses an industrial and urbanized area and receives
treated effluents from about thirty Wastewater Treatment Plants, we sampled
MPs in five stations along the river, from the source to its inlet in the River Po.
To have comparable samples for both monitoring and toxicity evaluation, we
sampled MPs using simultaneously two plankton net with a mesh of 300 um,
equipped with a flowmeter to calculate the filtered water volume in the 30 min
of sampling. We characterized MPs using the Fourier Transform Infrared
Spectroscopy (FT-IR) equipped with WATR (Attenuated Total Reflectance). To
evaluate the toxicity of collected debris, we exposed the freshwater mussel
Dreissena polymorpha for one week and in static conditions to the environmen-
tal mixtures of MPs. Sub-lethal effects were assessed through biomarkers of
cellular stress (reactive oxygen species content, activity of antioxidant/detoxi-
fying enzymes superoxide dismutase, catalase, glutathione peroxidase and
glutathione-S-transferase), oxidative damage (protein carbonyl and lipid
peroxidation content) and cyto-genotoxicity (Tripan blue exclusion method,
micronucleus test, apoptotic and necrotic frequencies). The uptake of MPs was
certified using the FT-IR on the homogenates of exposed organisms.
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Study of chemical pollutants over marine microplastics
based on their composition and degradation rate

Abaroa-Pérez Barbara®’, Vega Moreno Daura?, Hernandez Brito Joaquin®

!Plataforma Ocednica de Canarias, Telde, Spain.
2Universidad de Las Palmas de Gran Canaria, Tafira, Spain.

*Presenter: Abaroa-Pérez Barbara, email: barbaraperez9161@gmail.com

Over marine microplastics they are adsorbed large amount of persistent orga-
nic pollutants (POPs), mainly polycyclic aromatic hydrocarbons (PAHs), organo-
chlorine pesticides (OCPs) and polychlorinated biphenyls (PCBs). These POPs
have much more affinity for the plastics than seawater and therefore they tend
to accumulate over microplastic surface. But this affinity and preconcentration
is not the same for all kind of plastics. This study compare POPs adsorption rate
over the most abundant plastics: Polyethylene Terephthalate (PET), High Densi-
ty Polyethylene (HDPE), Polyvinyl Chloride (PVC), Low Density Polyethylene
(LDPE), Polypropylene (PP) and Polystyrene (PS). Moreover adsorption rate
vary on function of physical and chemical degradation state of the plastics.
POPs adsorption on microplastic is generated over their surface, mechanical
friction of microplastic fragments and pellets (physical degradation) increase
their relation surface/volume and therefore their capacity to POPs preconcen-
tration. But also, chemical degradation of the plastic, measure by microplastic
yellowness, increases the adsorption rates of these pollutants over micropla-
stic, added to the fact that the most yellowish fragments are also the ones with
more microfissures with higher relation surface/volume.

OOed

Primary HOPE Artificially Artificially HDPE collected  HDPE degraded
pellets, degraded HDPE  degraded HDPE on the beach. by the sun (1
with sand year old)

In this study it has been evaluated on one side the adsorption rate of persistent
organic pollutants (POPs) over different kind of plastic fragments, with different
composition, and on the other, the evaluation over the same kind of plastic
(HDPE), with similar size and shape, but at different physical and chemical
degradation conditions.
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Marine Litter: Are There Solutions to this Global Environ-
mental Challenge

Richard C. Thompson

University of Plymouth, UK

email: R.C.Thompson@plymouth.ac.uk

Plastic debris is widely distributed at the sea surface, on the sea bed and on
shorelines. Nearly 700 species are known to encounter marine litter, with many
reports of physical harm resulting from entanglement in and ingestion of
plastic. At the same time it is very clear that plastic items bring many societal
benefits. Can these benefits be achieved without emissions of waste to the
environment? Progress requires systemic changes in the way we produce, use
and dispose of plastic. A key solution to two major environmental problems,
our non-sustainable use of fossil carbon (to produce plastics) and the accumu-
lation waste, lie in recycling end-of-life plastics into new products.



Development of a thermo degradation method to assess
levels and distribution of microplastics in marine sediments
and its application in two case studies: the northern Adriatic
Sea (ltaly) and the Boknafjord (Norway)

Gomiero Alessio'”, @ysaed Kjell Birger?, Strafella Pierluigi?,
Pellini Giulio?, Fabi Gianna?, Scarcella Giuseppe?

Norwegian Research Centre (NORCE), Environmental dep., Mekjarvik 11, Randaberg,
Norway.

2National Research Council — Institute for Biological Resources and Marine
Biotechnology (CNR-IRBIM), Largo Fiera della Pesca, 1, Ancona, Italy.

*Presenter: Gomiero Alessio, algo@norceresearch.no

Plastic waste is of increasing concern in the aquatic environment. A large
portion of the plastic waste is produced onshore and reaches the marine
environment, which is considered the main sink of plastic debris. Floating
plastic particles accumulate in pelagic habitats. However, due to the biofilm
formation they eventually sink and accumulate on the seafloor together with
non-buoyant by design plastic particles posing risk to the benthic communities.
There is, however, a considerable lack of standardized methods to characterize
micro plastic particles occurrence and composition. In the present study, a
recently validated thermal degradation method to characterize the micropla-
stic occurrence and polymeric composition in marine sediments collected in the
northern Adriatic Sea and in an urban fjord located in the south-west coast of
Norway are presented. Ten sampling sites were selected form each case study.
Small microparticles (< 500 um) were extracted from 2 kg sediment samples by
a MicroPlastic Sediment Separator instrument (MPSS), size fractionated in four
discrete classes ranging from 20 to 500 um and analysed by first visual micro-
scopic inspection and then by pyrolysis gas chromatography/mass spectrome-
try. Detected plastic particles were identified as polypropylene, polyethylene,
polyethylene terephthalate, polyvinylchloride, polystyrene and polyamide. An
attempt to identify and quantify the organic plastic additives was performed
being 1,2-benzenedicarboxylic acid, dimethyl phthalate, diethylhexyl phthala-
te, dibutyl phthalate, diethyl phthalate and tert-butylphenol the most recur-
rent compounds. The preliminary results indicate large differences in total
content, grain size and polymeric composition in the two investigated areas.
Values ranged from < 1,0 to 170 pg/kg in investigated sediments.
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Optimising the workflow for microplastic analysis by FTIR
microscopy

Cavalleri Annamaria®", Robertson lan?

tPerkinElmer Italy.
2 perkinElmer UK.

*Presenter: Cavalleri Annamaria, annamaria.cavalleri@perkinelmer.com

Analysis of environmental samples containing microplastics is essential to
determine their prevalence and their impact. A range of analytical techniques
have been applied to the analysis of microplastics. Of the techniques adopted,
infrared (IR) spectroscopy, and more specifically IR microscopy, has established
itself as a primary analytical technique for the detection and identification of
microplastics. The microplastics analysis workflow for IR microscopy consists of
several steps involved in getting from the raw sample to answers, including the
initial sampling through to data analysis. The steps involved may be different
depending on the type of initial sample and the amount of sample cleanup
required to prepare the sample for infrared (IR) analysis. This paper describes
the different types of environmental samples, the sample collection methods,
the range of different sample cleanup methods, and then deals more specifical-
ly with the best ways to optimise sample filtration for measurement by IR
microscopy. The principles of IR microscopy and the different sample measure-
ment modes will be described, comparing and contrasting each type. IR micro-
scopy and imaging experiments can generate significant quantities of data that
need to be analysed to get the required information. The different methods for
extracting data and information will be explained and suggestions made for
best practice.



Microplastics in Hungarian freshwaters: development of a
standard addition sample preparation method

Bordos Gabor*%, Nagy Daniel®, Palotai Zoltan?, Kriszt Balazs?,
Szabo Istvan?, Szoboszlay Sandor?

TWESSLING Hungary Ltd., 6. Anonymus st. Budapest, Hungary.
2Szent Istvan University, Institute of Aquaculture and Environmental Safety, 1. Pater K.
st. Godollo, Hungary.

*Presenter: Bordos Gabor, bordos.gabor@wessling.hu

Microplastics have been detected globally in a wide range of environmental
elements, but the focus on freshwater areas is moderate compared to oceans
and seas. Freshwater studies have mainly been adopting sampling and sample
preparation procedures from marine research, but there are no commonly
agreed standard methods yet. There is a high uncertainty in sampling which is
hard to monitor, and also particle loss can occur during sample preparation that
is barely examined. Quality assurance steps are need to be taken to improve
the accuracy of microplastic analysis results.

To obtain information on the efficiency of the sample preparation, different salt
solutions (NaCl, CaCl,, ZnCl) and glass equipment (separation funnel and two
specially designed glassware) have been tested. For these tests freshwater
samples were collected from different rivers and lakes in Hungary using a jet
pump and stainless-steel filters. At every location ca. 2,000 L water was
sampled. As surrogate standard, fluorescent polystyrene particles (0.97-1.2
g/cm’; 100 and 300 pm in diameter) were added to the samples. The main
benefits of this standard are that it is easy to track with a UV light microscope
and these particles are not present in natural environmental samples. Experi-
ments were run in triplicate. Results show that ZnCl with one of the specially
designed jars shows the highest recovery level between 90-100%, while separa-
tion funnel with NaCl the lowest values (37%).

Project no. KFI_16-1-2017-0477 has been implemented with the support provided by the
National Research, Development and Innovation Fund of Hungary, financed under the “Vallalati
KF1_16" funding scheme.
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First evaluation of continuous flow centrifugation as a novel
straightforward and non-size-discriminating sampling
technique for microplastic in waters

Hildebrandt Lars ", Voigt Nathalie?, Proefrock Daniel*

Helmholtz-Zentrum Geesthacht, Institute of Coastal Research, Department Marine
Bioanalytical Chemistry, Max-Planck-Str. 1, Geesthacht, Germany.

2Universitat Hamburg, Department of Chemistry, Inorganic and Applied Chemistry,
Martin-Luther-King-Platz 6, Hamburg, Germany.

*Presenter: Hildebrandt Lars, hildebrandt@hzg.de

Microplastic has been detected in a plethora of environmental systems and
organisms. Different kinds of sampling, sample processing, e.g. density separa-
tion, chemical and enzymatic sample purification, and detection approaches
have been applied. Despite some recommendations for these steps from orga-
nizations such as the NOAA or the MSFD Technical Subgroup on Marine Litter
(EU), there is no standard operation procedure for microplastic sampling. Many
studies on microplastic abundances in environmental samples do not indicate a
sound methodological validation of the applied methods and procedures. Reco-
veries for the overall applied procedures, especially for the sampling process,
are mostly not provided or, if yes, only the particle-sizes given by the producers
are stated. From author’s point of view sampling still poses the weakest link in
the analytical process related with environmental microplastic analysis, since
most studies apply size-discriminating sampling techniques. As small micropla-
stic bears the highest potential of biological uptake, translocation and adverse
effects, it is highly important to quantitatively sample these particles. The
present study provides an approach to eliminate the trade-off between
clogging-problems when using small meshes (10 - 50 um) for small microplastic
sampling and the size-discrimination of high volume microplastic sampling
employing larger mesh sizes (100 - 333 um). For the validation of the instru-
mental setup, five polymer types (referring to 73% market share) were
employed namely polyethylene, polyethylene terephthalate, polypropylene,
polystyrene, expanded polystyrene and polyvinylidene chloride microplastic
powders. These respective particles covered a broad size range from 1 umto 1
mm and a density range from 0.94 g mL? to 1.63 g mL*. Recoveries ranged
between 95.0% + 2.3% and 99.1% * 0.3% for virgin powders. For powders
deployed in river water for 40 days, recoveries even ranged between 96.1% +
0.6% and 99.4% + 0.2% (1 SD (n = 3)).



Microplastics — what else? Quantification in environmental
samples using pressurized liquid extraction and Pyr-GC-MS

Foldi Corinna®’, Dierkes Georg?, Lauschke Tim?, Becher Susanne?,
Schumacher Heike!?, Ternes Thomas!

!Federal Institute of Hydrology, Department of Aquatic Chemistry, Am Mainzer Tor 1,
Koblenz, Germany.

*Presenter: Foldi Corinna, foeldi@bafg.de

Fast and reliable quantification of microplastics in environmental samples is
currently a challenging task. To enable monitoring of MP, a fast and robust
method in sample preparation and subsequently analysis is of extraordinary
need and urgency. Therefore the combination of pressurized fluid extraction
and pyrolysis GC-MS has been developed. The full automated extraction inclu-
des a pre-extraction via methanol for matrix elimination and a subsequent
main extraction for MP using tetrahydrofuran in pressurized liquid extraction to
relatively enrich microplastics on silica which is hence analyzed by means of
pyrolysis GC-MS.

Several commonly occurring organic matrices known to result in GC interferen-
ces were tested to be eliminated by pressurized fluid extraction. For the most
frequently used synthetic polymers PE, PP, and PS extraction efficiencies of
113-131, 80-98, and 70-118 %, respectively, and limits of quantification down
to 0.005 mg/g were achieved.

The new developed method was validated and applied to environmental
samples with complex matrices such as roadside soils, potting soils and sewage
sludge. In all these matrices PE, PP, and PS were detected with contents ranging
from 0.8 to 3.3, 0.01 to 0.36, and 0.06 to 0.61mg/g.
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Microplastics extraction and counting from wastewater and
sludge through elutriation and hydrocyclone
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(Valencia), Spain.

*Presenter: Rodriguez-Alegre Rubén, rrodriguez@leitat.org

Microplastics are directly released from the wastewater treatment plants
(WWTP) to the oceans and rivers because of their resistance to biodegradabili-
ty, being consumed by marine species changing the food chain. This affects the
human health due its toxicity and carcinogenic properties. Some studies focus
in the microplastics extraction through elutriation and hydrocyclone separa-
tion.

This project studies the extraction and the microfibers recount on samples of
different WWTPs located near textile industries.

A pre-treatment based on Fenton process was performed to remove the orga-
nic matter.

The elutriation process was done using a methacrylate column. 5 L samples
were introduced and filled with tap water at 0.05 m® h'%, extracting by flotation
the less dense portion. Then, the sample is pumped into a multi-hydrocyclone
(12 units) at 3 m® h flow rate.

The microfibers were analysed by FTIR and raman microscopy. The presence of
microplastics was observed in all the samples. Different forms were identified
as microspheres presumably coming from personal care products.



Application of thermal extraction/desorption-pyroly-
se-GC/MS to investigate sorption kinetics of pollutants and
the identity of (sub)microplastic

Reichel Julia'*, Drewes Jorg E.}, GraBmann Johanna?, Knoop Oliver*

!Technical University Munich (TUM), Department of Civil, Geo and Environmental
Engineering, Chair of Urban Water Systems Engineering, Am Coulombwall 3, Garching,
Germany.

*Presenter: Reichel Julia, Julia.reichel@tum.de

The methods available for the analysis of microplastic in environmental matri-
ces are currently mainly designed for particles in the size range of 1 um to 5
mm. Particles below 1 um have hardly been investigated so far. However, due
to their small size, these particles may act as a potential vector, sorbent or
source of metabolic inhibitors and toxins. Furthermore, as a result of the higher
surface to volume ratio, there is probably a higher adsorption capacity for
chemical substances, e.g. pollutants like pesticides and thus a higher ecotoxico-
logical relevance. For this size range in particular, standardized and established
detection methods and toxicological evaluations are still lacking.

The objective of this study is to investigate sorption processes of various pollu-
tants, e.g. pesticides, on (sub)microparticles. Here, thermal extraction/desorp-
tion-pyrolyse-GC/MS (TED-Pyr-GC/MS) is employed. Ad- and Desorption expe-
riments are carried out with selected contaminants and (sub)microparticles of
various types and sizes of plastic. An innovative development of the
TED-Pyr-GC/MS enables identification of the adsorbed pollutants and the type
of plastic in one single analysis. Initially, the pollutants are desorbed from the
particles by thermodesorption and analyzed using GC/MS. Subsequently, the
polymers are decomposed by pyrolysis and the decomposition products can be
identified via GC/MS analysis. The results should enable the assessment of
different sorption behaviors of micro- and submicroparticles regarding the
respective contaminants. In first experiments, the sorption properties of the
pesticides phenathrene and benzophenone on the polymers polystyrene (PS),
polymethyl methacrylate (PMMA) and polyethylene (PE) were investigated. For
a mass balance of the pollutant, both particles and the aqueous phase are
investigated. The content in the aqueous phase is quantified using a stir bar
sorptive extraction (SBSE). Additionally, the application of TED-Pyr-GC/MS to
analyze contaminants in samples from toxicological assays with and without
particles will be shown.
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Reference materials and standard needs for environmental
micro and nanoplastic pollution
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*Presenter: Federici Stefania, stefania.federici@unibs.it

Methods for the analysis of microplastics and sub-micrometer particles pose a
serious challenge in the environmental pollution assessment. In this
framework, there is a strong need to create good reference materials at the
laboratory scale in order to perform a more representative characterization of
the interaction between plastic particles and the environment. Minute
fragments resulting from the breakdown process in the marine environment
are far for being modelled by ideal particles commercially available for labora-
tory studies. Also, sub-micrometer particles cannot be considered as nanoma-
terials synthesized with the desired size, shape, surface, and composition. For
these particles there are no reason for a selection in size, they could have asym-
metrical shape and heterogeneous surfaces. Moreover, small microplastics and
nanoplastics have the limit to be small in size and this fact strongly hamper
their characterization. Techniques as Raman Spectroscopy, Infrared Spectro-
scopy, pyrolysis-gas chromatography-mass spectroscopy (pyr-GC-MS), thermo-
gravimetric analysis coupled to solid-phase extraction (TGA-SPE) and thermal
desorption gas chromatography mass spectroscopy (TDS-GC/MS) are already
established for the study of macro and meso pieces, but critical limitations
occur at the micro and sub-micrometer scale.

In this contribution, we will present a methodological pathway to study micro
and nanoplastics toward the preparation of more realistic reference materials.
Starting from commonly used disposable plastic items, we use different techni-
ques to fragment or degrade macro-pieces in a controlled way, such as mecha-
nical disruption or photodegradation. We include methods for preconcentra-
tion and separation of the plastic particles into specific size fractions. Finally,
our approach combines consolidated techniques in the field of nanomaterials
analysis, such as imaging techniques, size distribution and physical-chemical
characterization techniques, as vibrational spectroscopy, posing particular
attention to the innovative portable instrument solutions.
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Microplastic Pollution from Textiles: Quantitative Evaluation
and Mitigation Strategies

Mariacristina Cocca

Institute for Polymers, Composites and Biomaterials - National Research Council, Italy.

e-mail: mariacristina.cocca@ipcb.cnr.it

The washing processes of synthetic fabrics have been identified as one of the
main source of microplastic pollution in marine environment. The mechanical
and chemical stresses produced on the fabrics during a wash, cause the release
of microfibres to wastewater. Due to their size, some of them are not blocked
by the sewage treatment plants, reaching seas and oceans and becoming a
threat for marine species.

In the last years, an analytical protocol was developed and proved to be a useful
tool for the evaluation of the extent of the release from textiles during washin-
gs of synthetic clothes at lab scale, allowing the identification of specific trends
in the microplastic release, as a function of textile nature and geometry, used
detergent and washing conditions. In addition, a procedure to evaluate the
microfibre release during laundering performed in real scale washing tests was
developed and applied to identify the effect of different textile structures and
parameters on the release of microfibres. This method allows to determine the
contribution of the washing process of synthetic clothes to microplastic pollu-
tion.

With the aim to mitigate the environmental problem caused by the microfiber
pollution several mitigation strategies to reduce the impacts of microplastic
pollution have been set up and tested. In details, new functional finishing treat-
ments were developed with the aim to create a protective coating on the surfa-
ce of synthetic fabrics, which reduces the amount of microfibres shed during a
washing process and thus mitigating the environmental impact of microplasti-
cs. One of the treatments is based on the use of pectin, a natural polysacchari-
de, the others were performed by using an electrofluidodynamic method to
apply a homogeneous thin coating of biodegradable polymers on fabric surfa-
ce.



Mitigation of microfibers release from textiles: chemical
finishing and mechanical optimization

Félix-De-Castro Paula'’, Boisserée Nora!, Bautista Lorenzo!, Lancharro
Judit?
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Concern about the presence of microplastic particles (MPs) and their effect on
the environment and human health is increasing among scientists, policy
makers and the society. This is so due to their persistence in the environment,
bio-accumulative characteristics, the fact that they are a vector of contaminan-
ts and microorganism (i.e. biofouling) and they are potentially trophic transfe-
rable. The European Strategy for Plastics as a part of the transition towards
more circular economy, the EC together with the ECHA are looking at scientific
evidence for all intentionally-added microplastics. Microplastics release from
textiles (microplastics shedding) are considered unintentionally added micro-
plastics. Therefore, they are not being considered in the scope of the next
legislation in Europe. However, synthetic textiles and clothing account for a
large source of microplastic pollution. They are released due to textile abrasion
during laundry and to their exposure to chemicals and detergents, causing the
breakdown of synthetic fibers into smaller microfibers. In this scenario, LEITAT
driven by its commitment to circular economy has been participating in diffe-
rent projects and initiatives focused on microplastics and microfibers. In the
MERMEIDS project, a protocol was developed for identifying and quantifying
microfibers shedding during washing processes with the aim to establish and
understanding the main parameters influencing microfiber shedding. LEITAT is
now participating together with other experts and sharing its experience in
developing a standardized protocol at laboratory scale and domestic scale to be
used across Europe as well as dealing and collaborating in industrial, national
and European projects for mitigating microfibers shedding. This article presents
the potential processing steps from the textile value chain (fibre, yarn, fabric,
preparation, dyeing and finishing processing) affecting microfiber shedding as
well as technological solutions based on textile structures, mechanical and
chemical finishing for mitigating microfibers release from textiles.
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Abundance and composition of textile fibres in
Mediterranean surface waters
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We present the results of a microfiber pollution survey performed during two
sampling expeditions in the central-western Mediterranean Sea between Octo-
ber and November 2017. A total of 108 surface water samples were collected
at 36 sampling stations. At each station, three-replicates samples were
collected using a 10-liter stainless steel bucket, triple rinsed in seawater prior to
use. Samples were gravity-filtered through 20 um nylon mesh filters and stored
frozen for subsequent analysis. In the laboratory, all fibers were counted by the
same individual using standardized criteria. A subsample of 336 fibres were
randomly selected for polymer identification using a FT-IR microscope (Bruker
LUMOS). Only matches > 70% with reference spectra were accepted as verified
polymers. Prior to each scan, fiber length and diameter were also measured to
the nearest micrometer. Microfibers were found in all samples with a mean
concentration of 5.1 + 2.3 fibers/liter across the study area. Fibers concentra-
tions showed a relatively high spatial variability, but no clear trend in relation to
distance with land. Maximum concentrations (12.2 fibres/liter) were observed
in the Sardinian Channel, while the lowest concentration (2.1 fibres/liter) was
found in a sample collected in the Western Tyrrhenian Sea. Half of the collected
fibers (50.1%) were clear in color (white, grey, transparent), followed by
dark/black (22.1%), blue (21.75%), red (3.8%), orange/yellow (2%) and green
(0.2%). Mean fiber length was 1.79 £ 1.82 mm (Max: 14.62 mm; Min: 0.14 mm)
while mean fiber diameter was 22.6 + 18.4 um (Max: 200 um; Min: 5 um). FTIR
analysis revealed that most of the fibres were made of non-synthetic materials,
with the majority being made of cotton (47.3%), wool (5.4%) or other cellulosic
materials (40.5%). Only 6.85% of the characterized fibers were actually synthe-
tic, with polyester being the most abundant polymer (4.2%), followed by nylon,
polypropylene and acrylic.



When size matters — textile microfibers into the Environment
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Within the microplastic pollution, textile microfibers have been predominantly
found across the environment and in products for human consumption. Hence,
microfibers are one of the most important primary microplastic sources (emit-
ted to the environment in a microplastic size).

In order to understand this source, estimations of its mass flow to the environ-
ment have been conducted. The typical calculation approach applies a textile
property that relates the mass and the length of the fibers: the “linear weight”.
A common linear weight unit is the decitex (dtex), which expresses the mass in
grams per 10000 meters of fiber. Explained this, published estimations have
applied 300 dtex in their calculations, which is an average value for yarns.
Therefore, according to those publications, the global mass flow of microfibers
to the oceans is between 0.2-0.5 million tons/year. However, microfibers must
be considered as individual filaments. In this way, from the literature, it was
found that an appropriate linear weight for the microfibers is between 1 to 5
dtex.

Therefore, in this work, the global mass flow to the oceans was re-estimated,
resulting in 17,830 tons/year, which is approximately 3% to 9% of previously
published calculations. Nonetheless, in our experiments, measured microfibers
are about 25 times smaller than the considered in those estimations. Then, the
number of microfibers particles is increased from 3.6E+15 to 1.4E+17. Finally,
the microfibers limit-size should be re-evaluated, as they have a special
morphology. Hence, we suggest to adopt the diameter limit of 5mm with a
length:diameter ratio > 3:1 proposed by the ECHA.

Summarizing, despite the decrease in the microfibers mass flow, a higher
number of smaller and easily ingested microfibers is heading towards the
oceans. Thus, as these microplastics are very light weighted, it is important to
put special attention onto the number and the size of detached microfibers.
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Derelict fishing gear — removing a source of microplastics
from the marine environment
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Lost fishing gear is omnipresent in the marine environment. The Mediterranean
acts as a hotspot of microplastics, with a dominant fraction being fibres. The
origin of these fibres — fishing nets, ropes, or land-based waste water, is
unknown. Fishing nets take decades to centuries to degrade in the marine
environment, remaining a source of microplastic fibres with a potential of ente-
ring the marine food web and returning to our plates. In the North Sea and
Atlantic, mussels and pelagic fish for human consumption were shown to
contain 1-2 microplastics on average, most of which were fibres. In the
framework of the MARELITT Baltic project, WWF Germany together with colle-
agues from Estonia, Poland, and Sweden, has developed best-practice metho-
dologies for the search, retrieval and treatment of lost fishing gear. A special
focus was placed on the possibility to manage and potentially recycle retrieved
fishing nets from the sea. Because passive nets are weighed down with sink
lines, degradation of the plastic sheathing causes toxic lead to be released into
seafloor sediments. Retrieving and processing this type of hazardous waste
fishing gears is challenging. In this presentation, | will report on the results of
our retrieval campaigns and the efficient search with sonar techniques in hot
spot areas for fishing gear loss. The requirements needed for the treatment of
retrieved fishing gears and the missing infrastructure for a proper waste mana-
gement of mixed marine litter will be discussed. As fishing gear is one of the
major sea-based sources of marine microplastic fibres, the best-practice appro-
ach developed during the MARELITT Baltic project will help to mitigate the
impact of lost fishing gear microfibres on the marine environment.



Microplastics settling — flat particles and fibers
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Terminal settling velocity of microplastics (< 5 mm, MPs) of previously unde-
rexplored shapes — flat particles and fibers — was measured in "ideal” conditions
(steady homogeneous water) in order to expand current knowledge on MPs
dynamics and to develop valid parameterizations of MPs settling. Generated by
fragmentation of packaging material (bottles, containers, films, bags), which
include most of the objects produced from plastic for mass consumption, solid
flat fragments and fragments of flexible thin films could presumably account for
the majority of MPs in the marine environment. According to different field
observations fibers also represent the most common type of MPs. In total, 9
sets of flat particles of different density, thickness, and rigidness in the size
range of 0.5 -5 mm, and 11 sets of fine fibers of different lengths were prepa-
red; 190 measurements of terminal settling velocity were acquired. Flat parti-
cles fell with their maximum area perpendicular to the vertical axes and
demonstrated various secondary motions during the fall. On the basis of
previously published and experimental data, a semi-empirical formulation of
the settling rate of flat MP particles was obtained; the average approximation
error compared with experimental values varied from 9% to 35% for different
sets of particles. The calculated terminal settling velocities for the flat plastic
particles in the range of MPs’ sizes and densities varied from 0.04 to 226 mm/s.
Fibers settled smoothly without any preferred orientation. Settling rates of
fibers with lengths < 5 mm varied between 0.5 and 2.9 mm/s; fibers of equal
length showed scattered values of terminal settling velocity which may be
explained by the presence of light turbulent or convective pulses in the experi-
mental tank.

The research is supported by the Russian Foundation for Basic Research grant number
18-35-00553

@pMED



@/.LMED

Filters for fibres from washing
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Fibres from washing are estimated to be the largest single source of micropla-
stics in oceans and have been found in marine environments around the globe.
Washing of clothes, which are today approximately 60 % made of artificial
materials (plastics), is the largest contributor to this class of pollutant. The
washing machine is a convenient choking-point for fibre removal.

Filtering devices that allow efficient retention of fibres before they are released
into the wastewater system have been developed for domestic and commercial
washing machines. Both existing and new washing machines can be equipped.
The filters combine efficiency of fibre capture with practical use and affordabili-
ty. Currently available filters from a leading producer and their characteristics
will be presented.



Reduction of microplastic emission from clothes during
laundering with chitosan pre-treatment
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A Sewage treatment plant is a pathway of microplastics from domestic and
industrial activities as many researches reported. Out of all shapes of plastics,
fiber type is the most abundant microplastics in sewage. The main emission
source of fiber type microplastics is the washing process of synthetic clothes.
More than 90% of microplastics are reduced by sewage treatment process, but
untreated fibers are eventually discharged into the ocean. Since the micropla-
stics removal rate of the sewage treatment plant is limited, it is necessary to
reduce microplastics before entering the sewage treatment plant. In this work,
we tried to find a way to reduce the amount of fiber released from clothes by
pretreatment clothes before the washing process. The pretreatment solution is
based on the chitosan, which is an eco-friendly and natural polymer material
that can avoid any additional contamination. In this work, we tried to reduce
the amount of fiber released from clothes during the washing process by
pretreating them with a chitosan solution which is an eco-friendly and natural
polymer material that can avoid any additional contamination. The number of
released fibers were counted from two groups, one with the chitosan pretreat-
ment and the other with no pretreatment. When using the chitosan solution for
pretreatment, more than 90% of fiber was reduced than untreated clothes. This
study results indicate that the chitosan pretreatment is a promising solution for
reducing fibers from laundry wastewater.
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BIODEGRADATION OF
PLASTICS IN THE
ENVIRONMENT

DEGRADATION AND




The Plastics Manufacturers Efforts to Tackle Plastic Waste in
the Environment

Anne-Gaelle Collot

Plastics Europe, Belgium.

email: Anne-Gaelle.COLLOT@plasticseurope.org

Plastics contribute many solutions to hygiene, health & safety and resource
efficiency. Leakage of plastics (macro and micro) causes serious environmental
issues and their prevention is amongst the plastics industry top priorities.

We are working towards developing solutions as well as scientific facts on both
plastics litter and microplastics. This includes for example the implementation
of the Operation Clean Sweep Programme to prevent leakage of our plastics
material and Life Cycle Assessment (LCA) tools that can help stakeholders make
knowledgeable and informed decisions. Multidisciplinary approaches are
needed to advance science and we are currently working jointly with the indu-
stry, academia and regulators worldwide to both identify the current gaps in
science as well as develop new environmental risk assessment tools for micro-
plastics. These developments will be the object of our presentation at the
conference.
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Biodegradable plastics do not form chemically persistant
microplastics

Degli Innocenti Francesco®*
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Biodegradation of plastics is a heterogeneous reaction in which the reactant
(the solid item) and the catalysts (the enzymes in the liquid phase) are in two
phases. Microorganisms colonise the surface of solid items and form a biofilm.
Extracellular enzymes are secreted by the biofilm and reach the surface of the
item starting depolymerisation. Monomers and oligomers are released and
assimilated by the surrounding microbes thus becoming part of the microbial
metabolism. Respiration is the ultimate biodegradation process leading to CO,
and H,O. Biodegradation rate and level are determined by exposing plastic
samples to environmental matrices (e.g. compost, soil, marine sediment/wa-
ter) and measuring the evolved CO,. Samples of progressively smaller size show
proportionally higher biodegradation rates, proving that the available surface
area limits the process. Best regression models were the double reciprocal plot
(the Lineweaver-Burk approach used in enzymatic kinetics) and the squared-Y
model. Both models imply a progressive decrease in dependent variable Y
(rate) with increasing values of independent variable X (surface area) sugge-
sting a maximum rate reached at a given surface area. The results show that the
biodegradation process that occurs at the interface is very fast. If it were possi-
ble to mill the test material, to obtain nanoplastics, the biodegradation would
be extremely fast, lasting a dozen days, with a time frame similar to that requi-
red by the OECD for the classification of "readily biodegradable" chemicals.
Therefore, the chemical permanence time of biodegradable plastics is very
short. On the other hand, the physical permanence time depends on the surfa-
ce area, i.e. on the thickness of the plastic items. The results suggest that biode-
gradable plastics do not generate persistent microplastics, because as erosion
increases the surface area, this in turn increases the biodegradation rate to
levels similar to those required, by the OECD, for chemicals to be defined as
readily biodegradable.



It depends where it ends — Biodegradable plastic
degradation differs between habitats, and climate zones
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The fate of plastic items, claimed as biodegradable, in the natural environment
has been rarely studied systematically. However, several observational studies
show that claims by manufacturers or distributors, sometimes printed on the
item itself, did not match the expectations raised, and items did not degrade
under natural conditions as claimed. We studied the performance of intrinsical-
ly biodegradable polymers and blends under marine conditions in a series of
experiments in mesocosm and in field tests from 2013 to 2019. Our data show
that all materials that were proven to biodegrade in optimized laboratory tests
also showed disintegration in open-system tests. However, huge differences in
disintegration rates were observed between different habitats and different
climate zones. The variations in biogeochemical conditions such as temperatu-
re, nutrient-related parameters, and sediment characteristics (e.g. grain size)
were reflected by variations in the degradation performance of a specific mate-
rial. Thus, we conclude that whether or not, or how fast an intrinsically biode-
gradable material is actually degrading once lost to the natural environment
strongly depends on the habitat where it is ending up. These findings have to be
considered when biodegradable plastic is discussed as a substitute for conven-
tional plastic as a measure against plastic pollution of the environment.

Part of the work was funded by the European Commission, project Open-Bio (FP7-KB-
BE-2013-7-613677), BASF and NOVAMONT. Permits for field work were granted by Parco Nazio-
nale Arcipelago Toscano, Italy (no. 3063/2014 ff) and RISTEK-DIKTI, Indonesia (71-72/SIP/FR-
P/E5/Dit.KI/111/2017 ff).
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Controlled aging and degradation of selected plastics in
marine environment (12 months of follow-up)
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The presence of polymeric debris in marine environment is one of the greatest
menaces not only for the oceanic ecosystems, but also for local seas such as
Mediterraneum. The formation of secondary microplastics, caused by the
fragmentation of larger items, strongly depends on the structural degradation
of the polymeric materials and on the related decrease of their mechanical
properties.

The aim of this study is the evaluation of the behaviour of some common poly-
mers (PP, PS, PET, PLA, PE) after the exposition of selected items to natural
aging conditions in marine environment at Villasimius (CA), Italy. Plastic cups,
bottles, foams and films were maintained in containers positioned i) in the
beach sandy shoreline, and ii) in seawater at various depth, i.e. on the surface
at about 0.5 mt, and underwater at about 1.5 mt. The progressive decay of
physico-chemical properties was evaluated following the evolution of proper-
ties after 3, 6, 9 and 12 months of exposition to UV-visible radiation and/or sea
water.

Infrared (FTIR) spectroscopy was carried out to assess the extent of the oxida-
tion phenomena, associated to the formation of a carbonyl peak, and water
absorption. Tensile tests were performed on specimens taken from longitudi-
nal and transversal direction. The variation of oxidation onset temperature
(OOT) was determined by DSC and it was related to the thermal stability of the
material.

Moreover, different rheological tests were used to evaluate the molecular
weight of the polymers, polylactic acid and polystyrene were tested with capil-
lary viscometry, whereas polyolefins were studied with rotational melt visco-
metry. Colorimetry tests were also performed to evaluate the yellowing of the
items, attributable to the oxidation of macromolecules.

The three environments showed different features, such as different extent of
solar radiation, heat, humidity, biological interactions, and consequently the
specific behaviour of the various plastics item has been compared.



Not only diamonds are forever: degradation of plastic films
in a simulated marine environment
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In recent years, biodegradable polymers have been hailed as one of the poten-
tial solutions to the microplastic pollution problem, due to their ability to fully
degrade rather than break down in smaller pieces over time. However, comple-
te degradation of biodegradable polymers is often achievable only under strict-
ly controlled conditions (i.e. increased temperature and pressure), which are
not found in the natural environment — particularly in aquatic and marine habi-
tats. This study aims to compare the degradation performance of plastic films
made of two different biodegradable polymers — polylactic acid (PLA) and
polyhydroxyalkanoates (PHA) —to that of polyethylene (PE) films, in a simulated
marine environment. Plastic films of the three chosen polymers, of equal
dimensions, were exposed to natural sunlight within a novel setup - which
simulated the sea surface - for six months. Films were chosen as they are
among the most frequently reported type of plastic litter in coastal environ-
ments worldwide, and because of the increasing adoption on the market of
biodegradable films for packaging. Results showed that, after six months, no
consistent degradation could be observed on any of the films — not even the
biodegradable ones. Between PLA and PHA films, the latter weathered slightly
more than the former, but not at a significant level. Interestingly, differences
were reported among the different polymer films in terms of type and extent of
fouling, brittleness, surface charge and surface microstructural changes, and
microplastic formation. Overall, this work suggests that biodegradable plastic
behaves rather similarly to traditional plastic in the marine environment over a
half-year span. Albeit further experiments on even longer timescales are
needed, this study provides evidence that, unless properly disposed of in an
industrial composter facility, biodegradable plastic may only contribute to the
very problem it was intended to solve.
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How to proof claims on biodegradability of plastics?
Overview of available standard tests and their
environmental relevance

Weber Miriam?*, Eich Andreas?, Lott Christian®
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*Presenter: Weber Miriam, m.weber@hydramarinesciences.com

The emergence of so-called bio-plastics on the market in recent years, and the
regulatory shift towards biodegradable plastic items such as bags for fruits and
vegetables in some European countries have led to the introduction of several
labels and certificates indicating a certain performance of these plastic items
with regard to biodegradability. Apart from the confusion amongst the general
public about the definition of “bioplastic” and “bio-degradable plastic” several
claims communicated to the consumer are misleading or at least difficult to
understand. In order to prove claims such as “biodegradable”, or “compo-
stable” national and international standard tests exist. We present an overview
of the standard tests available internationally and how they reflect the condi-
tions in the natural environment where plastic might end up if littered or lost.
We also discuss possible gaps in the testing schemes applied today in order to
comprehensively assess the risks and chances these new materials might bring
along.
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Inhalable Microplastics: a New Cause for Concern?

Frank J. Kelly

MRC Centre for Environment and Health, Department of Analytical, Environmental &
Forensic Sciences, King's College London, UK.

e-mail: frank.kelly@kcl.ac.uk

Microscopic plastic particles — microplastics — are a global issue for aquatic
habitats. Recently, they have been reported in atmospheric deposition, and
indoor and outdoor air, raising concern for public health due to the potential
for exposure via inhalation. However, very little is known about airborne micro-
plastics, including their spatial and temporal concentrations; chemical composi-
tion; and, importantly, whether they occur in the inhalable size range. Here we
present data on the presence of microplastics (>25 um) in total atmospheric
deposition sampled over one month at an urban background site in London,
UK. Using Nile Red staining, bright field and fluorescence microscopy and
Fourier-transform Infrared spectroscopy, ten times more fibrous microplastics
were found than non-fibrous. This equated to an average deposition rate of 706
fibrous microplastics/m?/d, with polyacrylonitrile being the predominant poly-
mer type. We also present developments for an analytical protocol compatible
with Raman microscopy and an active pollen sampler, which has been validated
to detect microplastics down to 2 um in mock samples, and 2.5 um in environ-
mental particulate matter (PM). As global pressure to reduce road transport
and fuel burning emissions increases, PM composition is likely to shift. In com-
bination with a predicted increase in plastic use, especially in the textile sector
(4%/year), the proportional concentration of airborne microplastics will
become increasingly important. It is therefore timely to establish baseline
knowledge of global airborne microplastic burdens and begin to understand
what their potential role in PM-associated health effects might be.



Microplastics and nanoplastics occurrence and composition
in drinking water from Akureyri urban area, Iceland.
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Microplastics as a potential health and environmental problem has gained an
increasing attention recently. Microplastic is defined as plastic pieces smaller
than 5 mm in diameter, and the sources of microplastic are many. State of the
art literature reports that microplastics are ubiquitous worldwide. While seve-
ral authors report fragments of different polymers being observed practically in
all environmental compartments of marine, freshwater and terrestrial ecosy-
stems; others point out the accumulation of micro- and nanometric sized
plastic particles thorough the marine and terrestrial food webs is posing a risk
to marine and terrestrial life and ultimately to the human health. Despite of
studies pointing out the occurrence of micro plastics in freshwater systems
including surface and groundwater basins, very little is known about the occur-
rence of microplastics in the drinking water and their implications on human
health. According to the WHO men should consume 3 L and women should
consume 2.2 L of beverage per day. Most of these beverages consist of tap
water, or drinks derived from tap water. The risk of plastic uptake from drinking
water is currently unpredictable and furthermore, these plastic particles add to
the plastic potentially consumed in other sources, such as sea salt, beer, food
and seafood. The research tasks of the present work were: map published and
available literature, develop and optimize a standardized fast, sensitive proto-
col for sampling and quantification of nano/microplastics particles in drinking
water and finally analyze and detect microplastic particles in drinking water
supply systems with special focus on different polymeric composition and size
fractions. Study area is located in Akureyri (Iceland) populated by approxima-
tely eighteen thousand inhabitants. A total of about 25 liters of drinking water
were analyzed from each of the eight different sampling sites in the drinking
water suppling grid of the urban area. A fast and sensitive method based on a
GCMS-pyrolysis was developed and adopted for the study. Polyethylene and
Polyvinyl chloride were the only polymers above the detection limits. Levels
ranged from non-detectable to few pg/L. Space related trend are presented.
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Microplastics in vegetables and fruit

Ferrante Margherita'’, Oliveri Conti Gea?, Favara Claudia?,
Nicolosi llenia?, Zuccarello Pietro®.

LUniversity of Catania, Department of Medical, Surgical Sciences and Advanced
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S. Sofia, 87, Catania, ltaly.

*Presenter: Ferrante Margherita, marfer@unict.it

In recent years, microplastics (MPs) represent a threat both the environment
and human health. Vegetables and fruits have never been investigated for MPs
since they come indirectly into contact with plastic debris due to soil and water
contaminations.

Aim of this study was to investigate the presence of MPs into lettuces and
apples bought from three sites: Large Scale Retail Channel (GDO), zero Km
market (OKm) and local market (LM).

The method applied in the study has been nationally and internationally
protected. The code of the submitted request of international patent’s exten-
sion in several country of world is PCT/IB2019/051838 of 7 March 2019,
coupled with Italian patent number 102018000003337 of 07 March 2018. In
brief, it consists in mineralization of 100 mg dried of each sample (3 apples and
3 broccoli), particle sedimentation (having density>1), dispersion on an alumi-
num and copper alloy stub, reading by SEM-EDX for particle identification,
counting and measurement of diameters.

MPs were detected in all samples: from GDO, MPs in apples and lettuces were
1.20E+06 and 1.17E+06 with main diameters of 2.14 um and 2.2 um, respecti-
vely; from OKm, MPs in apples and lettuces were 1.97E+05 and 5.02E+05 with
main diameters of 3.62 um and 2.6 um, respectively; from LM, MPs in apples
and lettuces were 4.09E+05 and 1.62E+06 with main diameters of 3.04 um and
2.1um, respectively.

MPs concentrations (p/g) were very high. Apples and lettuce from 0Km showed
the less number of microplastic for gram with the biggest particles sizes. More-
over, lettuces were stronger contaminated respect to apples. It can be explai-
ned by the difficult of translocation of MPs in the aerial parts of the plants.
Accumulation of MPs into vegetables could be become useful to carry out a
phytoremediation method able to reduce environmental contamination of
MPs.



Standardizing in-vivo analysis methods for toxicological
effects within freshwater organisms from nano-polystyrene
exposure
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New technological and chemical techniques have produced a growing interest
in developing the application of “nanoplastics”. Nanoplastics can store certain
chemicals in a manner that reduces the overall concentration needed to be
effective, along with forming structures to control chemical release and ensure
optimal application of the ingredients. Despite rising interest in these products,
there is a noted lack of research in the potential toxicological effects related to
the nanoplastics. Our current testing focuses on nano-polystyrene, a substance
already found in residual effluence & waste water. The purpose of this research
is to determine if existing non-invasive testing method can be produced for
determining morphologic and toxicity effects of specific nano-polystyrene
spheres. The tests are based on freshwater organisms to act as a realistic but
controlled comparative assessment to the potential results from nano-carriers
present in effluent wastewater products. Fluorescent nano-polystyrene (NPS)
would be used in combination with fluorescence and light microscopy to analy-
se uptake locations within organisms. Later detection analysis would be
conducted by a combination of compound-detecting spectral techniques such
as Raman and UV-Vis fluorescence spectroscopy.

Four test organisms were chosen to represent the most vulnerable levels on
the freshwater food chain. Micro-algae would represent the aquatic algae that
freshwater species are dependent on and risk detrimental change to growth
rates from NPS exposure. Daphnia magna represented primary mobile filter-fe-
eders, dependant on the algae and can demonstrate the toxicological impact of
NPS exposure. Zebra-mussels represented static filter-feeders to provide bioas-
says on specific organs toxicity of NPS aggregating into sediment. Zebrafish
embryos represented secondary consumers at their most vulnerable stage and
were used to present indications of morphological malformations from NPS
exposure. The combined information should determine whether these
nano-plastics are inherently toxic or incur toxicological effects following altera-
tions from the surrounding freshwater environment.
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Impact of nanoplastics on marine diatom
Skeletonema marinoi: particles adhesion, ROS production
and reduction of colonies length
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Marine diatoms are among the most abundant taxa of microorganisms associa-
ted to plastic fragments found in the marine environment. However, few infor-
mation is current available concerning the impact of smallest plastic fragments,
named nanoplastics, at both single cell and population level. The aim of the
present study was to investigate the impact of 70 nm polystyrene nanoparticles
(PS NPs) functionalized with carboxylated groups (—COOH) to the marine
diatom Skeletonema marinoi. PS NPs behaviour and surface charge in exposure
conditions were characterized by dynamic light scattering (DLS), while impact
on growth was investigated through a 14-days toxicity test as well as the
induction of reactive oxygen species (ROS). The interaction between algal cells
and PS NPs was assessed via environmental scanning electron microscopy
(ESEM), transmission electron microscopy (TEM), and differential interference
contrast (DIC) microscopy, using different sample preparation procedures.
Furthermore, an analysis of S. marinoi colonies length upon PS NPs exposure
was performed. Results showed no inhibition of growth under all tested PS NP
concentrations (1, 10, 50 pug/mL) but a significant increase of both extracellular
and intracellular ROS was observed. TEM images revealed PS NPs adhesion to
diatoms external surface, mainly localized at fultoportula process (FPP), the
structure responsible for linking cells to one another to form colonies. S. mari-
noi colonies length resulted significantly reduced upon PS NPs exposure
probably as a consequence of PS NPs adhesion. The comparison of different
techniques to observe diatoms-NPs interaction, highlighted how current
methods might alter the interaction occurring in natural conditions between PS
NPs and biota. PS NPs-diatoms adhesion could have serious implication at
population level by impairing diatom’s buoyancy as well as at community level
due to their trophic transfer up to the food chain.



Association of potential human pathogens with microplastics
in freshwater systems
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Microplastics (MPs) have gradually become a global environmental pollution
concern and are readily colonised by environmental microorganisms. MPs
persist in the environment and serve as potential vectors for spreading bacte-
rial pathogens of humans, due to their low biodegradability, high surface area
to volume ratio and hydrophobicity. In the pelagic and benthic environments,
surfaces are always colonised by microorganisms, forming biofilms. As a conse-
guence, microorganisms absorbed onto MPs can be transferred towards other
marine species along the trophic web. Despite recent findings on microorgani-
sms associated with MPs in marine environments, there is a lack of information
on microbial colonisation of microplastics in freshwater ecosystems. Due to
their small size, MPs in rivers provide a solid surface on which dense biofilms
can form, just like on natural particles. Therefore, we employed a 14-day expe-
riment to investigate bacterial colonisation on polyethylene (PE) MPs within
the river Barrow Carlow, Ireland. MP beads were placed in-situ in the river as
well as in river water samples in the laboratory and left for 14 days. High throu-
ghput 16S ribosomal DNA (rDNA) gene sequencing was used to profile bacterial
communities on the surfaces of microplastic particles. Different bacterial com-
munities and lower microbial diversity were observed in the laboratory samples
compared to the —in-situ river water samples. Results revealed the presence of
potentially pathogenic species, such as Enterobacter spp, Helicobacter spp,
Arcobacter spp, Clostridium perfringens and Escherichia coli. This suggests that
MP do have the capacity to support and transport potential harmful bacteria.
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The Marine Plastic Footprint & its Application to the
Mediterranean Basin

Julien Boucher

Shaping Environmental Action, Switzerland.

e-mail: julien.boucher@shaping-ea.com

Forecasting plastic leakage, i.e. “plastic footprinting”, is a necessary first step
towards the identification of mitigation and remediation solutions to ultimately
close the plastic tap.

The presentation will offer a state of the art of plastic footprint methodologies
and describe key stages of the calculations and data requirement.
Furthermore, two examples of applications will be presented.

(1) The first example will illustrate the use of the plastic footprint methodology
to guide eco-design in the industry (from the Plastic Leak Project).

(2) The second example will present the result of a recent IUCN project where
the Marine Plastic Footprint has been applied to the Mediterranean basin,
including also an assessment of the quantities of plastic accumulated in the
Mediterranean Sea.

To conclude the limitations of these approaches will be discussed as well as key
perspective to render footprinting approaches more actionable in the future.
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Microplastic pollution: a thriller with many lead roles and
unknown ending
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(Applied) science conduct is in the process of explosive revolution. This is
obvious from a couple of major points: scientific communication, quadruple
helix approach and the concept of the responsible research and innovation.
There is a visible gap between the academic training and exercising science in
practice, where a lot of knowledge in tackling scientific hypotheses, entering
new research areas, obtaining scientific funding and collaborating are self-trai-
ned.

The issue of microplastic pollution has been in the recent years recognized as a
top priority area by the general public, the policy makers, the media as well as
the scientific world. However, while scientists are still trying to evaluate the
adverse effects of microplastics pollution on the environment, food and
humans, the public and policy makers are eager to finally use the potential
solutions.

In this perspective, the issue of microplastic pollution is an excellent example of
transdisciplinary scientific collaboration, scientific communication, involve-
ment of public and NGOs, efforts for legislation change, including the close
collaboration with policy makers and finally offering approaches that can be
used in practice and in future commercialized by small & medium enterprises
as well as the industry.

The talk will present some introduction to the terminology, facts and figures
regarding microplastics research in the EU, what scientific communication has
done to catalyse this area of research and (inter)national changes of legislation.
Finally, we will present ongoing research activities that have yielded / promised
solutions for microplastic pollution.



Why and how do we dispose of our plastic waste? An over-
view of the behavioural bases
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The presence and consequences of plastic waste in the environment have been
the subject of intensive researches in recent years. While the state of contami-
nation and the impact of this plastic waste on the environment and ecosystems
is beginning to be better understood, the fundamental reasons why we throw
away our plastic items, and the reasons that guide the way we throw them
away, remain poorly understood. The objective of this review is to identify,
through the scientific literature, the main elements that make it possible to try
to explain the choices of a person getting rid of a plastic waste. This work
proposes to address these topics through our knowledge of waste manage-
ment in historical times and our waste management behaviours. These decision
factors will be illustrated through examples related to expanded polystyrene.
Expanded polystyrene (EPS) is a plastic foam usually used in packaging and
insulation including as food trays, drink/food containers and fish boxes. Good
insulating and mechanical properties of EPS explain its very wide use in the
industrial world. Although EPS is recyclable, it seldom is, because of its contami-
nation by food or because of the low cost-effectiveness of transporting and
recycling expanded material. As a result, it is often used to produce energy or
landfilled. Its lightness means EPS is easily blown from garbage bins and landfil-
Is. It is not biodegradable and tends to fragment, with small pieces travelling
long distances. In a second part, through the review of studies on climate
change, we will explain why it is so difficult to change these behaviours.

This project is part of the OceanWise European project. This project aims to
jointly develop a set of long-term measures to reduce the impact of expanded
polystyrene products (EPS) in the North-East Atlantic Ocean.
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Legislative options for reducing pollution by microplastics in
the EU: the meaning of scientific evidence
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In January 2019 the European Chemical Agency published the restriction
dossier on intentionally added microplastics, which proposes the phasing out of
certain microplastics in several products, such as cosmetic products, detergents
and fertilisers. The restriction dossier had been prepared on request of the
European Commission in line with the EU Plastics Strategy, aiming at a
reduction of plastic pollution. The Commission has also commissioned a prepa-
ratory study on options for reducing the releases of microplastics from wear
and tear, identifying source prevention measures and downstream measures.
The study might be the first step in instituting legislation on microplastics from
wear and tear. These developments are promising, though no regulation is in
force yet and it remains to be seen whether and if so which measures will be
put in practice.

This presentation addresses the policy options for reducing pollution by micro-
plastics and identifies the legal framework for regulation in the European
Union. An overview of the restriction procedure regarding intentionally added
microplastics will be given, as well as possible regulatory frameworks for micro-
plastics from wear and tear. Special attention will be given to the role of scien-
ce in these processes. EU regulation usually requires scientific foundation,
including risk or hazard assessments. Recently, it has been suggested that signi-
ficant uncertainties on the impact of microplastics exist, and that the current
scientific evidence might not satisfy the hazard risk criteria set in certain proce-
dures. Further discussion of the criteria and of the present level of evidence on
microplastics is therefore particular urgent for the success of legislative measu-
res.



The Pelagos Plastic Free Project: plastic marine debris abun-
dance, plastic-associated microbial community composition,
and sources of beached waste in the Pelagos Sanctuary
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The Pelagos Plastic Free project was developed by Legambiente and Expédition
Med and was partially funded by the Pelagos Secretariat to tackle the problem
of marine plastic pollution in the Pelagos Sanctuary through integrated approa-
ches that consider governance, science, and scientific literacy. High accumula-
tion of Plastic Marine Debris (PMD) occurs in the Pelagos Sanctuary, overlap-
ping with the foraging habitat for fin whales. PMD is covered by a biofilm of
microbial communities (the Plastisphere) distinct from the open water and
acting as a potential vector for pathogenic species. Scientific research was carri-
ed out through Citizen Science Laboratories in collaboration with several Euro-
pean research institutes. 60 manta net tows were carried out aboard the R/V
Ainez in July-August 2018 with the help of 29 volunteers. The total number of
plastic fragments varied between 4 - 1895 items per tow (mean = 166 + 287 SD),
of which 46-100% were microplastic fragments (<5 mm). Microplastic abundan-
ce varied between 0.012 - 5.329 items/m; (mean = 0.445 * 0.767 SD). Total
genomic DNA was extracted from PMD biofilms, followed by next-generation
sequencing of the V6 hypervariable region of 16S rRNA gene. Plastisphere com-
munities varied regionally, and between plastic samples and seawater. SEM
images of plastic fragments showed bacteria, diatoms, other protists, and small
invertebrates. Beach litter monitoring has been carried out so far in 8 beaches
with the European Environment Agency protocol and 50 volunteers were
trained. Total number of waste items varied between 173- 1512 items/100 m
(mean = 685 + 573 SD). Non-identifiable plastic objects, including polystyrene
fragments, of size 2.5-50 cm accounted for 49% of total waste items. Overall
plastic contribution was 86%. Poor management of urban waste is the main
source of PMD. It is urgent to develop multiple stakeholders’ collaborations to
promote circular economy and stop production of marine litter.
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Development of a novel technological approach for the
reduction of microplastic pollution in various waters
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An increasingly serious and widespread problem is the introduction of plastics
into the water cycle. The poor degradability leads to the plastic waste remai-
ning in the water for a long time and over time it fragments into smaller and
smaller plastic particles, so called microplastics. New technologies are needed
to prevent the microplastic spread into the ecosystem. Wasser 3.0 PE-X offers a
new material and technology based solution for various water. The innovative
approach for the removal of microplastics from various waters combines a
chemically induced agglomeration and a new technological implementation
step. The particular challenge in removing the microplastics is their small size
and their inert properties against most of the physical and chemical additives
for flocculation. The new concept is based on the development and use of
special organosilanes, which can attach to microplastic particles and link them
subsequently by forming an inclusion compound. This leads to the localized
agglomeration fixation of microplastic particles in large agglomerates, which
can be easily removed from water. With an easy implementation to existing
systems, an economic aspect and a strong impact not only in the field of
wastewater treatment, but also in seawater or industrial application (e.g.
seawater desalination).



Sample preparation and analysis methods of microplastics
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One of the main topic related to the study of the environmental problem
constituted by microplastics (MP's) is the creation of international standard
methods (CEN- I1SO) for the identification and quantification of these materials
in different shape and matrices. In this perspective Aquafil S.p.A and CNR
STIIMA recently started a partnership collaboration to develop a new test
method for extraction, purification and identification of microplastics. Aquafil is
one of the leading players in the production of Polyamide 6 and a leader in the
research of new production models for sustainable development. Aquafil is also
the creator of ECONYL® Regeneration System, a process starting from Nylon
waste (Fishing nets, Carpets, fabric, various pre consumer waste) collected
around the world and chemically regenerated into Nylon monomer. CNR
STIIMA of Biella is part of Institute of Industrial Technologies and Automation of
Italian National Research Council and its studies are particularly dedicated to
research and innovation on textile materials and processes, standardization
and technology transfer to the textile sector. Aim of the co-operative work is to
obtain a quali-quantitative method for MP's and for the identification of
morphological and dimensional distributions including the evaluation of the
characteristic surface and weight of each polymer and for each particle dimen-
sional class. Chemical pre-treatments of the sample (textile processes, rivers or
sea water), based on oxidizing agents and/or acid/basic digestion have been
studied to remove “non plastic particles” and preserve microplastics integrity.
The main analytical techniques investigated are molecular spectroscopy
coupled with optical microscopy and image analysis, that allow the simultane-
ous chemical identification and counting of multiple particles having micronic
dimensions. The Optical Microscopic inspection of the sample suggests the
right kind of analysis (e.g. HATR, Reflection, Transmission) to perform. The
automated analysis led to a higher accuracy and precision of measurements,
reducing also significantly the time needed. The results obtained will be useful
for the preparation of a standard method for MP's to be applied to samples of
different origin.
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Model-based assessment of plastic distribution in the
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Mapping of floating plastic concentration and their fluxes is necessary to under-
stand the generation, distribution and fate of microplastics in the Mediterrane-
an. Field observations, laboratory experiments and numerical models combi-
ned together can significantly contribute to advance the understanding of the
sources, pathways and fate of microplastics in all the environmental matrices:
water, sediment, and biota.

Drift of floating debris was studied with a 2D Lagrangian model with stochastic
beaching and sedimentation of plastics. An ensemble of > 10%° virtual particles
was tracked from anthropogenic sources (coastal human populations, rivers,
shipping lanes) to environmental destinations (sea surface, coastlines, seabed)
using high-resolution currents and waves provided by the Copernicus Marine
Environment Monitoring Service (CMEMS).

Extremely high spatio-temporal variability in sea-surface plastic concentrations
without any stable long-term accumulations was revealed. A substantial accu-
mulation of plastics was detected on the coastlines and the sea bottom, where
the former sink greatly dominated the latter one.

According to the model, the most contaminated areas were located in the
Cilician subbasin, Catalan Sea, and near the Po River Delta and Venice Lagoon.
Also, highly polluted local patches in the vicinity of sources with limited circula-
tion were identified (e.g., the Gulf of Izmir (Turkey), the Saronic Gulf (Greece),
the mouth of the Buna-Bojana River (Montenegro), the Gulf of Naples (Italy),
the Gulf of Marseille (France), and the Valencia Gulf (Spain)).

Solution to the inverse problem, quantifying the national source-receptor
relationships among the 19 Mediterranean countries, revealed that the plastic
pollution of almost every country's coastline was mainly caused by its own
terrestrial sources of plastics.



A world survey on microplastic distribution near the surface
from race yachts

Gutekunst Soren'’, O’donovan Mairéad?, Tanhua Toste?

! The Ocean Race, Muelle n 10 de Levante, Puerto de Alicante, Alicante, Spain.
2 GEOMAR Helmholtz Centre of Ocean Research.

*Presenter: Gutekunst Séren, oceangutekunst@gmail.com

Gaps in scientific knowledge and the challenges of measuring the distribution
of microplastic pollution in our vast ocean are compounded by the absence of
a standardised methodology for accurate estimation of marine microplastic
concentrations and a single platform for data sharing. For other oceanographic
parameters, such as dissolved carbon dioxide and sea surface temperature, the
challenges of acquiring in-situ measurements from remote areas mean that
extensive areas are essentially unsampled and our understanding of critical
variables remains difficult to validate.

A unique campaign to combine scientific sampling with elite sailing was under-
taken during the 2017-18 Volvo Ocean Race. The initiative capitalised on the
often remote route of the extreme round-the-world race to generate an inter-
nally consistent picture of microplastic distribution using a pioneering combina-
tion of sampling and analysis techniques. Direct measurements of oceano-
graphic and environmental variables were recorded and samples were captu-
red for analysis of microplastic concentration.

Using a flow-through system onboard two of the racing boats seawater was
filtered through a stainless steel filter set-up of three to isolate microplastics in
the size range of 30 - 100, 100 to 500 and 500 um to 2 mm. Laboratory analysis
was conducted with a method combining Raman spectroscopy for identifica-
tion, holographic imaging for size determination and microfluidics for fast
analysis. Microplastic particles were detected in 93% of samples collected along
the route, including some of the most remote locations sampled. The highest
concentrations recorded were in the South China Sea, near the south European
coast and in the Mediterranean.

Here we will report on the techniques used to examine the distribution of
microplastic concentration along the race route and how the very successful
collaboration demonstrated the efficacy of racing yachts as vessels of opportu-
nity to capture high-quality oceanographic data and the value of using the
sport’s platform to promote awareness of ocean science and in particular
microplastic pollution.
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Impact of Microplastics on Deep-Sea Ecosystems

Roberto Danovaro

Stazione Zoologica Anton Dohrn Napoli & Dipartimento di Scienze della Vita e
dell’Ambiente, Universita Politecnica delle Marche, Italy.

e-mail: presidenza@szn.it

Microplastics contamination of marine ecosystems is an issue of global
concern, but the mechanisms determining impact on marine life are still largely
unknown. We investigated the abundance of microplastics in the deep sea and
conducted studies on the effects of microplastics on the model organism Coral-
lium rubrum. We demonstrate here that the exposure to microplastics, at
concentrations present in some marine ecosystems, determines macroscopic
and molecular effects, ultimately leading to death. Immediately after exposure
to microplastics, corals increase enormously the release of mucus and reduce
their feeding rate. The unprecedented evidence of the multiple biological
effects of microplastics on marine organisms and call for urgent action to
control microplastics contamination of marine ecosystems and adopt targeted
conservation measures.
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Into the Med: searching for microplastics from space to deep
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Microplastics (MP) behaviour and fate within the marine realm is poorly understood. In
fact, most studies focus on surface and/or near-surface water column estimations, which
can underestimate the global plastic marine debris budget and hinder realistic model
outputs. At the sea surface, the vertical distribution of MP is affected by wind-driven
vertical mixing, sources and surface currents, among others. This forcing enables particles
to be either mixed down with others (e.g. biological) or fragmenting and thereby, altering
their size and/or floating/sinking behaviour. In this sense, a cruise was made (PE442
aboard RV Pelagia) from Terceira Island, Azores (open ocean) into Sicily, Italy (Mediterra-
nean Sea) from 26%™ July to 9™ August 2018. The main aim of the present study is to
characterize the vertical distribution and composition of MP in these waters, and to infer
if their main patterns are shaped by specific physical/biological mechanisms. For this, a
total of 146 water samples (2 L each) were collected at eight chosen depths (from surface
up to 1500m) using real-time profiles obtained by an ultra-clean multivalve CTD system.
Samples were filtered on board and MP were subsequently identified mainly in terms of
particle colour, type, and size. Concurrently, satellite-derived data was processed for the
time and cruise area to infer near-surface spatial gradients and patterns of chlorophyll a
and sea surface temperature. Preliminary results show that MP presence varies with
depth with MPs present at the sea surface, just below the DCM layer, and at times in deep
waters, with important differences between the open ocean versus MED areas. This study
shows promise in shedding new light over water column MP behaviour. It also provides
evidence of plastics transfer from sea surface to deep sea, their accumulation and fate
with depth, and their possible association with biotic/abiotic processes.



Microplastic distribution on the Tyrrhennian seafloor
controlled by deep-sea circulation
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Microplastics occur on all of the world’s ocean floors. The deep seafloor is
presumed to be their ultimate sink. These highly bioavailable tiny particles are
foci for accumulation of pollutants; hence trophic transfer of microplastics is of
both ecological and societal concern. Despite their ubiquity and importance,
the processes that control the seafloor distribution of microplastic have not yet
been demonstrated. We report seafloor microplastic distribution patterns in
the Tyrrhenian Sea and relate these to the strength and orientation of ocean
currents at the seafloor. Sediment cores were selected across a range of depo-
sitional environments identified with multibeam bathymetry, shallow seismic,
and near-bed current modelling. Microplastics were found in all cores; domina-
ted by fibres with lesser fragments - up to 181 and 9 pieces per 50 ml of
sediment, respectively. These are the highest levels recorded in deep-sea
sediments to date. The highest concentration is associated with an
inter-canyon area close to the base of the continental shelf. The canyons link
major rivers passing through urban and industrial catchments with offshore
particulate transport. Sediment and microplastics are inferred to be transpor-
ted by gravity currents within the canyons and subsequently reworked by
ocean bottom currents. Microplastics are found in lower densities in drift
moats, and higher densities in areas of drift accumulation. Using modelled
bottom current shear stresses we demonstrate, for the first time, that micro-
plastics dispersal and distribution on the seafloor is strongly controlled by
bottom currents and basin physiography, and not solely by vertical settling as
many models currently assume. We conclude that integration of existing know-
ledge of particulate transport processes in modern sedimentary systems, and
the biological activity within them, can provide much-needed constraints on
the transfer of microplastics to deep-marine environments, their distribution,
ultimate fate, and implications for benthic ecosystems.
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Microplastic load In the Northen Adriatic

Smodlaka Tankovic Mirta®", Baricevic Ana’, Nacinovic Iva?,
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Plastic is the most common artificial material used today. As plastics degrades
only at very slow rates it inevitable ends up in marine ecosystems, often ground
down to microplastics. The microplastic concentration on the sea surface
ranges from one thousand to hundreds of thousands of particles per km?. The
amount and distribution of microplastic in the sea depends on several factors,
from the proximity of urban centers and the coast to the wind and sea streams.
The data on microplastic waste in the Mediterranean Sea are generally scarce
and show great variations between the investigated areas. The North Adriatic
(NA) is a dynamic ecosystem with numerous and steep ecological gradients but
also a relatively long seawater retention time, which puts it in a particularly
vulnerable area for negative impact of microplastics. The aim of this study was
to assess the spatial and temporal distribution of microplastic in the water
column of the NA during one year. Microplastic was found in all samples, both
from the surface and from the water column. High concentration variability was
recorded at all stations during the monthly sampling regime. The average
concentration was 179x10%® MP particles/km? for the surface samples and 992
MP particles/dm?® was the average concentration for the water column
samples.



Microplastic-specific microbial communities in the Gulf of
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Plastic pollution is a global issue, but still little is known about its effect on the
marine biome. Both onshore and offshore, plastics undergo transformations by
physical, chemical and biological factors, fragmenting into pieces millimeter
and even micrometers in size. These little particles host microbial communities,
which may take part in these transformations and represent the so-called
“Plastisphere”. We present here an investigation of the microbial plastispheres
associated with microplastics collected at 3 sites in the Gulf of Naples (Italy) in
two different times of the year (January and July 2018). Particles were counted
and characterized for their chemical composition by Fourier-transform infrared
spectroscopy (FT-IR) in ATR mode. The microbial community attached was
analyzed by DNA amplicon sequencing of 16S rRNA gene hypervariable regions
V4 and V5 (by lllumina) and Scanning Electron Microscopy (SEM).

Average microplastic concentrations in terms of particles per m?® were higher in
July (3.13 £ SE 1.08) than in January (1.39 + SE 0.12), although not significantly
different. July samples presented significantly (p<0.001) more diatoms per
mm?2 (386 + SD 389) than January samples (227 + SD 507). Conversely, January
samples showed more bacteria (8905 + SD 14392) per mm?, than July ones
(average 7264 + SD 12776) per mm?, although not significant (p>0.1)

From sequencing it resulted that the bacterial community attached to micro-
plastics was different from the free-living one, with Bacteroidetes dominating
the free-living and Proteobacteria the attached. In addition, different polymers
were hosting their own specific bacterial communities (e.g. polystyrene vs.
polyethylene), with Bacteroidetes phylum being more abundant on polyethyle-
ne and Firmicutes on polystyrene, suggesting that the substrate has a role in
selecting species.

In conclusion, these data highlight a high diversity harbored by microplastic in
seawater and suggest that plastic pieces represent a selective habitat for micro-
bes, whose composition is affected by polymer structure, environmental
factors, circulation and time of residency in the water.
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Seasonal variation of microplastic pollution in Mediterrane-
an islands as an effect of tourism
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The ubiquitous presence of larger-size plastics and microplastics (<5mm) is one
of the key challenges threatening our aquatic ecosystems. The Mediterranean
Sea has been recognised as one of the largest accumulation area of plastic
debris. In addition, the coasts of the Mediterranean are the leading tourist
destination for seaside vacation, strengthen the anthropogenic pressure in a
very concentrated time frame. In this study, we investigated the seasonal varia-
tion of microplastic occurrence in sandy beaches of 8 Mediterranean islands
during both the low and high touristic season. For each island, three different
sites were selected for comparison: one very popular and touristic beach, one
popular beach but mainly used by locals and one remote beach. Sand samples,
five per survey, were periodically collected during 2017. Microplastic extraction
was adapted from previous methods, and particles were characterized by size,
color, shape and polymer type.

The preliminary results show that the 24 monitored beaches are contaminated
with microplastics. The concentrations found in touristic sites are higher than in
remote sites. Different season trends were observed: while in most beaches
the concentrations are higher during the high touristic season, in few cases we
observed an increase of microplastics through the year. Our results, at large
geographical and temporal scales in the Mediterranean, provide new insights
on the dynamics of these pollutants in coastal ecosystems linked to seasonal
tourism.



Analysis of marine microplastics in the water column
sampled up to 300 meters depth
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The presence of microplastic at open ocean is a well documented fact. These
microplastics can proceed from macroplastic fragmentation (secondary micro-
plastic) or from virgin pellets (primary microplastic). But they have been deter-
mined basically in the first 5 meters of the water column or near the seabed,
not at different depths on the water column.

Microplastics found below surface can have similar density to seawater, as
nylon of fishing nets or fibers. But there are other kind of samples with different
composition, as polyethylene (PE) and polypropylene (PP), with a density signi-
ficantly lower than seawater density, but due to their size and shape can appear
hundreds of meters below seawater surface.

Based on this idea, specific sampling of microplastics at the water column were
done. Stations were located near Canary Islands, but at oceanic areas, far
enough for avoiding island influence. 72 liters of seawater were filtered per
sample with a mesh size of 100 um. Sampling was done between 0 and 300
meters at four different depths. Sampling period vary between April 2017 and
March 2019. At samplings carried out, the presence of microplastics at each
depth was observed, with some variability related with oceanographic condi-
tions and seawater density profile.

Microplastics found were small fragments of fishing nets, lines, paint shavings,
fibers and small fragments. This preliminary study assumes that there is an
indeterminate microplastic size with neutral buoyancy according to oceano-
graphy dynamic that is not taken into account at prediction models, which can
underestimate the tons of plastic existing at marine environment.

The identification of plastic composition was made by analytical pyrolysis with
gas chromatography-mass spectrometry (Py-GC-MS) for several samples
collected between 50 and 300 meters depth.
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The CLAIM Project: Clean is the Aim!

Marco Faimali

Institute of Anthropic Impacts and Sustainability in marine environment, National
Research Council, Italy.
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Global production of plastic materials have steadily increased in the past fifty
years leading to accumulation of Plastic Marine Litter (PML), recognized today
as a major environmental problem, adversely affecting not only nature and
biodiversity, but also society and human well-being.

In response, a four-year-long Horizon 2020 CLAIM project “Cleaning marine
Litter by developing and Applying Innovative Methods in European Seas”, with
the involvement of 19 institutions from 13 EU- and 2 non-EU countries is
working for the prevention and in-situ management of both visible and invisible
marine litter, through development of new technologies and redefining metho-
dological approaches to innovate new ways to protect our seas from further
pollution (www.claim-h2020project.eu).

CLAIM aspires to provide practical tools for a step change towards the mitiga-
tion and efficient ecosystem management of marine litter pollution in the
Mediterranean and Baltic seas. 5 cost-efficient and innovative marine cleaning
technologies and monitoring and modelling/mapping tools are being develo-
ped for tackling the menace of visible and invisible plastics. The cleaning tech-
nologies are being tested close to major input sources of marine litter (i.e. rivers
and WWT plants). An ecosystems approach will guide the project through the
evaluation of the potential benefit from proposed litter cleaning methods to
ecosystem services and human well-being. This presentation will summarise
the preliminary results of the first two years of activities.
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In this study, the effectiveness in removing microplastics (MPs), including both
fiber- and particle-shaped, was evaluated in a wastewater treatment plant
(WWTP) of the Central Italy: MPs were extracted from different steps of water
and sludge line of a full-scale plant based on activated sludge (CAS) processes
and of a pilot-scale AnMBR system, consisting of an upflow anaerobic sludge
blanket (UASB) reactor coupled with an anaerobic side-stream ultrafiltration
unit, that is fed with the same wastewater treated by CAS.

The CAS process revealed an abatement efficiency of 83%: the influent contai-
ned 3.1 MPs/L, which were reduced to 1.9 MPs/L after primary settling, to 0.8
MPs/L after biological treatment and to 0.5 MPs/L in the effluent. Settling
processes and entrapment in suspended solids favoured the abatement of
microplastics from the liquid fraction and their accumulation in sewage sludge,
that was confirmed by a concentration of 5.3 MPs/g measured in secondary
sludge. UFT-IR analysis highlighted a certain heterogeneity of polymers in the
inflow and in the primary effluent, in respect to a dominance of polyesters after
biological treatment, of ethylene/propylene copolymers in the final effluent
and of polyethylene and polypropylene in secondary sludge.

In comparison, the innovative AnMBR system removed the 94% of microplasti-
cs, providing 1.7 MPs/L dominated by synthetic fibers and polyethylene parti-
cles after UASB reactor, further reduced to 0.2 MPs/L after the ultrafiltration
unit, where only microfibers were found.

The study suggested as the innovative anaerobic configuration coupled with
the AnMBR membrane minimizes the input of MPs in the environment, in
respect to traditional wastewater treatment schemes. Moreover, results on
MPs characterization extracted from primary, dewatered and UASB sludge will
provide a complete assessment of the destiny of microplastics in conventional
WWTPs and will highlight a possible effect of anaerobic processes on MPs
degradation.
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Wastewater treatment plants (WWTPs) are acting as an important route of
microplastics (MPs) to the environment. It is therefore pertinent to examine
MPs in wastewaters through sampling programs covering extended periods. In
this study, the efficiency of a municipal WWTP to remove MPs from wastewater
was studied by collecting raw, primary secondary and tertiary treated wastewa-
ter samples during a 12-month sampling campaign. The WWTP is a typical
conventional activated sludge (AS)-based process with tertiary treatment using
rapid sand filtration and disinfection step before releasing the effluent for unre-
stricted agriculture use. The microplastic particles and fibers of the different
unites of mainstream were identified by using an optical microscope, FTIR and
XRaman microscopy. Overall, the retention capacity of microplastics in the
WWTP was found to be 97.5%. Most of the MP fraction was removed at the
secondary stage (before the sand filter). The efficiency of the sand filtration
step was also examined. The main related finding is that sand filtration permea-
te contained 1.97 MP/L in comparison with the final effluent of the AS process
(2.72 MP/L). According to this study, the relative abundance of particles was
lower than fibers in treated effluent compared with the raw wastewater. The
secondary and tertiary treatment processes removed particles more efficiently
than the plastic fibers. The fibers made up around 74 % of the total microplasti-
cs in the raw wastewater, and in treated effluent water 91 %. Total MPs
detected in the effluent were significantly higher in winter and spring samples
compared with summer and autumn. Most of the MP particles detected were
in the 200 um < dp < 450 um size range. The MP fibers ranged between

1000 pm and 2000 um in length and 10 to 20 um in width. While most of the
fibers were of PET origin, the MP particles consisted mainly of PE, PVC, PC and
PP.
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Stormwater and combined sewer overflows (CSO) might represent an impor-
tant source of macro and microplastics in the environment, but such fluxes are
poorly investigated. In order to fill this knowledge gap, macro and microplastic
concentrations were investigated (i) in stormwater and grid refusals at the
outlet of a runoff water pipe located in Sucy-en-Brie (Paris suburb, France) and
(ii) in CSO discharges at the Clichy outfall (Paris suburb, France). Macroplastics
were sorted, weighted and classified. To study microplastics during rain events,
500 litres of water were filtered using plankton net with 80 um mesh size.
Microplastics were then extracted using H,0, 30 % digestion followed by Nal
density separation (d=1.6 g.cm). A microscope and Fourier Transformed Infra-
red spectroscopy were applied to identify microplastics. Preliminary results
from stormwater outlet of Sucy-en-Brie showed that macroplastic mass
percentages were in the range of 1.5 to 37.5 %. Moreover, 8 main plastic cate-
gories were found to contribute to 95% of total macroplastics and were identi-
fied as sanitary textiles, plastic bags or films, food packaging, bottles, cigarette
buds, garbage bags, and polystyrene fragments. Macroplastic concentrations in
stormwater from March to June 2018 ranged from 3*10° kg/m® to 1*10*
kg/m3. Three rain events were sampled at Sucy-en-Brie to study the concentra-
tion of microplastics. Microplastics with size of 1 to 5 mm during first rain event
were analysed. Results indicated that microplastic concentrations were in the
range of 4.6%102 and 9.3*103 fragments/L, in which polyamide and polyethyle-
ne predominated.
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Microplastics have been recently detected in bottled drinking water as well as
in drinking water sources. Studies addressing the fate and removal of submi-
cron sized plastic particles during drinking water treatment are currently
lacking. Ozonation is a key treatment step in modern drinking water treatment
plants due to its excellent disinfection and oxidation properties. Therefore, we
evaluated the impact of ozone treatment on the physicochemical properties of
three types of submicron plastic particles in terms of morphology, surface
charge and particle aggregation state. Two plastic particles, a rough polyacrylo-
nitrile/polystyrene co-polymer (PAN/PS) and a smooth polyacrylonitrile parti-
cles (PAN), were synthesized and showed a hydrodynamic diameter of 215nm
(PDI:0.077) and 150nm (PDI:0.043), respectively, in agreement with the diame-
ter derived from transmission electron microscopy (TEM) images. Commercial-
ly available 100nm polystyrene spheres represented the third plastic particle
(PS). In individual batch experiments, the plastic particles (107-108 particles/mL)
were reacted with ozone (0.5, 1 and 5 mg/L) in either buffered-DI H,O or in a
lake water (used as a source of drinking water for the city of Zurich, Switzer-
land). After the ozone treatment in the experimental media, the hydrodynamic
diameter of the particles suspended in buffered-DI H,0 and lake water increa-
sed in the range from 253-409nm, 550-620nm and 116-150nm for PAN/PS, PAN
and PS, respectively. All the plastic particles kept a negative surface charge
once suspended in the experimental media, but, after ozonation, the Z-Poten-
tial decreased from -20 to -30 mV for particles suspended in the buffered-DI
water and from -14 to -17 mV for particles suspended in the lake water. Initial
results from TEM investigations of particles which underwent ozone exposure
revealed a very similar size and surface structure as observed for the pristine
particles. Thus, ozonation does not appear to either fragment plastic particles
nor dramatically change their surface charges. Whether more subtle changes
on the surface properties are induced by the ozone treatment is currently
under investigation.
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If stressed, jellyfish can release mucus in larger quantities from gland cells
present in their epidermis and gastrodermis. Mucus production is a form of
chemical defence of jellyfish, which is indicated by the presence of discharged
and undischarged nematocysts and toxins in the released mucus. Recently, the
biotechnological potential of jellyfish mucus was recognized, in particular as a
starting biomaterial for development and production of biofilter to capture
nanoparticles (NP) and potentially microplastic (MP) present in the outflows of
the wastewater treatment plants. This task is one of the main goals of the EU
project “Golelly — a gelatinous solution to plastic pollution” (https://gojel-
ly.eu/). The aim of this study was to characterize jellyfish mucus’s biochemical
composition and its stability to efficiently exploit its properties for further
biotechnological applications: (i) stability: the time frame from harvesting
jellyfish on a vessel and laboratory mucus extraction step and preservation can
be long; (ii) bacterial degradation of jellyfish mucus that should be minimized.
To address these properties we performed experiments for mucus stability at
different temperatures, following the changes biochemical composition and
bacterial community growth rates in time. We collected mucus from two diffe-
rent jellyfish species (Aurelia aurita s.|. and Rhizostoma pulmo) seasonally
re-occurring in the Northern Adriatic Sea. Daily subsamples for bacterial com-
munity abundance as well as protein, carbohydrate and amino acid composi-
tion of mucus were collected and analysed. The storage temperature effect on
mucus composition and structure stability were tested by analysing its ability to
capture/adsorb different fluorescent MP particles. We will present our prelimi-
nary results and guidelines for mucus storage to ensure its optimal MP adsorp-
tion characteristics. Our results indicate that this material is one of the possible
new solutions for microplastic pollution mitigation.



nano-FTIR spectroscopy: nanoscale resolved infrared
spectroscopy of polymeric nano-particles and self-assembled
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nano-FTIR is an emerging new optical super resolution microscopy technique
that enables IR spectroscopy and chemical mapping with down to 10nm spatial
resolution. Utilizing broadband laser sources like a mid-IR supercontinuum
laser for tip illumination and interferometric light detection analogous to classi-
cal FTIR spectroscopy enables near-field spectroscopic measurements at nano-
meter scale spatial resolution with unprecedented signal quality.

Owing to its orders of magnitude higher detection sensitivity compared to stan-
dard FTIR spectroscopy and extremely high spatial resolution nano-FTIR has
been successfully employed for determining the chemical composition of multi-
component thin film polymer blends, probing the local secondary structure in
individual insulin and collagen fibers and detecting individual single protein
complexes.

We demonstrate for the first time nano-FTIR spectroscopy and infrared map-
ping of a thin self-assembled polymer film with a thickness of only 7nm.
nano-FTIR spectra are reproducible and are in good agreement with standard
FTIR spectra from similar, yet bulk materials. These first studies open a whole
new perspective and opportunities towards nano-chemistry and nano-biology
as well diverse studies of nanoplastics.
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Yellowness index determination using a mobile app
ORTIZ-MONTOSA Sara, ABAROA-PEREZ Barbara,
VEGA-MORENO Daura

Risk assessment analysis on microplastics

AFFATATO Lorena, GELLI Maria

Cigarettes butts as a source of microfibres to the
environment

BELZAGUI Francisco, GUTIERREZ-BOUZAN Carmen,
ALVAREZ Antonio, VILASECA Mercedes

Amino-modified hyper-crosslinked resins for textile
wastewater treatment

CASTALDO Rachele, DE FALCO Francesca, AMBROGI Veronica,
AVOLIO Roberto, COCCA Mariacristina, DI PACE Emilia,
ERRICO Maria Emanuela, GENTILE Gennaro, AVELLA Maurizio
Assessment of the impact of the washing conditions on
the microplastic release of PET fabrics

DALLA FONTANA Giulia, MOSSOTTI Raffaella,
MONTARSOLO Alessio, POZZO Pier Davide

First investigation of microfibre release from the
washing of laminated fabrics for outdoor apparel

DE FALCO Francesca, DI PACE Emilia, COCCA Mariacristina,
AVELLA Maurizio, SCHOLZ Bernadette, FOX Reudiger,
MAYERSHOFER Martin

Understanding nano plastics through the nano

materials analysis

DUCOLI Serena, FEDERICI Stefania, PAOLINI Lucia,
RADEGHIERI Annalisa, BERGESE Paolo, BONTEMPI Elza,
DEPERO Laura E.

Half-life as a specific material property - Modelling the
performance of biodegradable plastics in different
environments

EICH Andreas, LOTT Christian, WEBER Miriam

Analysis of plastic litter detection using remote sensing
systems

AGHABABAEE Hossein, CIOFFI Raffaele, FERONE Claudio,
FERRAIOLI Giampaolo, PASCAZIO Vito, ROVIELLO Giuseppina,
SCHIRINZI Gilda, TRINCIA Giuseppe

Is plastic a risk to human health?

MANCINI Laura, FIGLIOMENI Mario, TOMMASI Federica,
CARERE Mario, MARCHEGGIANI Stefania, PUCCINELLI Camilla,
CHIUDIONI Filippo, LACCHETTI Ines, TANCIONI Lorenzo
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BLUEMED Pilot: towards plastic-free, health
mediterranean sea

FRANCOCCI Fedra, CAPPELLETTO Margherita, BARBANTI Andrea,

TRINCARDI Fabio, FAVA Fabio

Implementation of a sensitive thermal degradation
method based on GCMS-pyrosis to estimate fluxes od
microplastics in sewage treatment plants

GOMIERO Alessio, SKOGERB® Geir, @YSZAD Kjell Birger,
MAZLAND Mari

Resuspension of microplastics particles of different
shapes by unidirectional constant flow: laboratory tests
CHUBARENKO Irina, ISACHENKO Igor, GRAVE Alexey,
ESIUKOVA Elena, KHATMULLINA Liliya, BAGAEV Andrey
Microcapsules contribute to microplastics pollution
URH Anja, KRZAN Andrej

Oil extraction as separation method for microplastic in
sediment samples

LECHTHALER Simone, STAUCH Georg, SCHUTTRUMPF Holger
CHEMOPLASTICS: the multivariate side of

microplastic pollution

MARCHESI Claudio, FEDERICI Stefania, RANI Monika,
DEPERO Laura Eleonora

Sorption kinetic and reversibility of current-use
pesticides and personal-care products to polyethylene
microplastic in seawater

LEON Victor M., MARTINEZ-GOMEZ Concepcién,
GARCIA-AGUERA Inés, MOLTO Viceng, CAMPILLO Juan A.
Study on the occurrence of microplastics from marine
pollution to human food chain

(In SiRiMaP PON_PROJECT)

SANTONICOLA Serena, MERCOGLIANO Raffaella,
ANASTASIO Aniello, RAIMO Gennaro, GASPERI Maurizio,
COLAVITA Giampaolo

Pump-underway ship intake: an opportunity for marine
strategy framework directive (MSFD) monitoring
needs. First observations of microplastics on oceanic
and coastal waters off the Canary Islands

(subtropical NE Atlantic)

MONTOTO-MARTINEZ Tania, HERNANDEZ-BRITO José Joaquin,
GELADO-CABALERO Maria Dolores
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Degradation of expanded polystyrene (EPS) beads
inset environment
PANTI Cristina, MOSSOTTI Raffaella, BAINI Matteo,

GAROFALO Raissa, DALLA FONTANA Giulia, FOSSI MARIA Cristina

Modelling the global distribution of beaching of
marine plastic

ONINK Victor, LAUFKOTTER Charlotte

Identification of microplastics by holographic
microscopy enabled support vector machine

PATURZO Melania, BIANCO Vittorio, MEMMOLA Name,

MEROLA Francesco, CARCAGNI Pierluigi, DISTANTE Cosimo,

FERRARO Pietro

Miniaturized handheld MicroNIR: a tool for
microplastic analysis

RANI Monika, FEDERICI Stefania, MARCHESI Claudio,
DEPERO Laura Eleonora

Plastics and microplastics: the OECD’s approac
TOMMASI Federica, MANCINI Laura

Solid-liquid-liquid microextraction (1uSLLE) for
determining persistent pollutants at marine
microplastics

GARCIA-SANCHEZ Yusbeli, HERNANDEZ-SANTANA Lionel,
ABAROA-PEREZ Barbara, VEGA-MORENO Daura
Erosion behaviour of different microplastic particles
WALDSCHLAGER Kryss, SCHUTTRUMPF Holger

Micro plastic analysis in bottled water with Raman and
Infrared microscopy

HEINZ Robert, BRAVO Barbara, ROCCHIA Massimiliano,
PASINI Valerio



o0 o000 0000000 [ o J o0 00 o oo 00 O 000000 0000 0000000000000 o0 00000
° o o 00000000 000000 0000 o0 o () 000000000 00000 © e oooo0lo00
eo00000 00 0000 o0 0000 O o oeoc0co O o 0000000000 00000000000000000
000000 00000000 000 00 00000 oo0000 o 0000000 000 0000 000000 OO
000000000 © O 00 0000 o0 00000 o000 ° 0000000000000 00000000
000000000000 000 00000 000 @ oo o000 000000000000000000 ®
00000000000 0000 G000 00 00000 (XXX XY X X 0000 © 000 (1 X )
00000000000 0000 o0 00 00000 00000 o e @ e00%°00000 eoe
000000000 000 0O (XYY @00 © ®© ® 00000 00 - & & s0c0cc ceeeee oo eoe
000 0000000000 O 0000 ©00 0000 O 00 o000 - &8 ss0s © eeescce ®
000000 000 0°0°00 000 @00 000 00 ©6 e . ssceecces Y
@0 000ccece @ o0 0 ® ©0000°000 00 o . scceesee ®
000 ©ce cccooe °® © 00 0000 o0 © X}
° ° 00000 0000cce 00 oo X}
ooooooo 00 00000 0000 () () [N ]
o0 oo O00 0000000 PP
00000000 ocococo [ X X J
..... [ ] LN N N ] [ ] [ ]
...... X X ) 000 00000
o o ) 0000000000
eooce 0 000000000
L) ee occo0o00O00O0OCO 0000
e g0 e o000 o000 (Y I X XXXXJY ! oy
® eee¢ = e . eee ®0 0000 s00 0000000000009 ¢
oo (X °000® 0000000000000 °
@ oo ° 9090000 0 © 000000000000060
@@e oocoo ece ©000000000000000000000000000
@®0®cce0ee@0 0 .eeee ee 0000000 0000 ©000000000000000
®@® 000 ® © - o & ee eee 0000000000000 0000 o oo!'ooo
00 ©® ©®00co o cccco 000 O 0000000000000000 0o o o000
00000000 ee® o . ceseee 000 000000000000 0000000 00 e oo
00000000 oo ....... 000000000 ©00000000000000 0° ..000
0....0'.00000 ° o oeoo 0000000000000 00000O o 000 ®@ oeoccococoo
® 0000 O O oo e - . eeee@ccece Q0 00000 00000000000 O Ooooe o
o000 O 0000000 oooo .......... 0000000 000 © 000000000 oo
ogoe O 00000 000 e« & eeee@ecccco 00000 o0 00 0000000
000 0000000 00 0o o0 CICIC I I ) 00000 o 000000 0000
0000 ©® 00000 Q00000cccece:: © ocoe® o  ©ceeeee ee oo 00000000 00000000
@ o ©0® 000000 Oooce 00000:000000000 000000 00000000 o
e 000 ©® 000000000000 ° o0 0000:00 000000 o000000 000000000
c0000000 0000 GO0 10000 o o0 00 00 0000000000 oco0000- 00® o o
00000 00000000000000 000000 000000000000000 oo000- oo
00000 0000 00 000000 000 00000000 00000 ©0000c° oo
c0o 000000000000000000 0900 000000 00000 o0 oo
000000 00 000000000 ©°00000000 000 00 0000
©00:000000008000 0 0 00000000000 00 Pooe00 0000
ooooo 00 00000 o o000 © © o O e@o o 000000 0o
..... © © 000 000000000900 ® 0000 000
P ®0 000 00 00 ®@0000OGO
®oo oo o0 o® o o o o
® 00000 ©®00 0 00 [ ]
° o000 e o 00 O -
00 oo & °
[ ]



POSTER SESSION | @ o

-
=

@/J,MED

114

Yellowness index determination using a mobile app

Ortiz-Montosa Sara?, Abaroa-Pérez Barbara?", Vega-Moreno Daura'

tUniversidad de Las Palmas de Gran Canaria (ULPGC), Tecnologias, Gestion y
Biogeoquimica ambiental, Spain.
2Plataforma Oceanica de Canarias (PLOCAN), Spain.

*Presenter: Abaroa-Pérez Barbara, email: barbaraperez9161@gmail.com

In recent years the number of publications related to the study of marine
microplastics has increased significantly. Many of these scientific articles
improve methodologies for sampling, collection and identification of plastic
type. The identification of the plastic composition is done mainly by infrared
spectroscopy (FTIR) y by analytical pyrolysis with gas chromatography and mass
spectrometry (Py-GC-MS).

These microplastics can be present in marine environment for long periods of
time, being transported thousands of kilometers before reaching the coasts.
The aging and degradation of the plastic produce a yellowing of it. The main
index that defines the degradation state of the plastic is the Yellowness index
(Y1) (%), however, standardized methods for Yl determination are complex and
require specialized equipment. This produce that many authors determine Yl
only from a qualitative or comparative point of view, without giving quantitati-
ve values to the samples they process.

In this study we studied marine pellets found on the coasts of Canary Islands
(Spain). These samples were analyzed by FTIR to determine their composition.
Samples of High Density Polyethylene (HDPE) composition was selected. These
pellets were analyzed with a colorimeter, determining the Yl for each sample
following international standardized method E0313-15E01. Results for each
sample were compared with the obtained using the color measurer Pantone®
Studio, an app easy to use which allows the determination of sample’s color
instantly and easily. The comparison between these two results has allowed
obtaining a quantitative scale to measure the Yellowness Index (YI) using this
app for mobile devices.



Risk assessment analysis on microplastics

Affatato Lorena®’, Gelli Maria*

! National Research Council, IPCB, Via Campi Flegrei 34, Pozzuoli (Napoli) - Italy.

*Presenter: Affatato Lorena, lorena.affatato@cnr.it

The accumulation of microplastics (MPs), plastic particles with a diameter smal-
ler than 5 mm, in marine environments has raised health and safety concerns.
Because of their small size, MPs are potentially bioavailable to a wide range of
marine organisms. There is increasing evidence that MPs may be transferred
through the food chain from prey to predator and may eventually lead to bioac-
cumulation of MPs or associated toxic substances. However, there is currently
only limited evidence of transfer of chemicals from ingested plastics into
tissues. Effects on the marine food-chain can by extension pose potential risks
to human health through the consumption of seafood, and may lead to socio-e-
conomic costs.
Careful risk assessment consists of several steps:

- Modelling MP particles distribution;

- Sediment analysis:

- Mapping aquaculture;

- Studying effects of microplastics on marine organisms;

- Studying presence of chemicals and bacteria on microplastics;

- Potential economic impacts.
Environmental concentrations of MPs are presented, followed by results from
literature and experiments on the potential effect of MPs on the area of
socio-economic interest. Based on the data collection on web there is a socio-e-
conomic hazard of MPs on the sea coasts that indicate a potential hazard for
human health. Models and field studies have indicated the coincidence of
microplastics and aquaculture areas, and seafood sampled from the field and
supermarkets contain microplastics. In general, the risk analysis of microplasti-
c¢s on the coasts is currently incomplete and uncertain due to limited informa-
tion on exposure levels and established effect levels.
Rationale policy measures are therefore difficult to develop. It seems however,
that cleaning up of the microplastics already present in the marine environ-
ment is an impossible feat due to the wide spread of these particles in riverine,
estuarine and marine systems as well as the technical limitations to filtering out
only plastics
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Cigarette Butts as a Source of Microfibers to the Environment

Belzagui Francisco!", Gutiérrez-Bouzan Carmen?, Alvarez Antonio?, Vila-
seca Mercedes?

Institut d’Investigacié Textil i Cooperacid Industrial de Terrassa (INTEXTER),
Universitat Politécnica de Catalunya — BarcelonaTech. C/Colom 15, Terrassa, Spain.
2INDITEX — Departament of Sustainability. Av. da Deputacién 15412, Arteixo, Spain.

*Presenter: Belzagui Francisco, francisco.belzagui@upc.edu

Microplastics ubiquity is a currently well-established and rising contamination
concern. Nevertheless, some investigations have reported non-synthetic
polymers as the predominant type of microparticles polluting the environment.
For instance, microparticles contamination in deep sea sediments is four order
of magnitude more abundant than in most contaminated superficial areas.
Most of these microparticles were identified as rayon microfibers.

In this way, two main observations arise from those findings: 1) rayon is a texti-
le polymer with a relatively low global production rate; and 2), depending on
the polymeric identification method, rayon could be easily confused with other
cellulosic polymers. Henceforth, these cellulosic microparticles on the sea bed
could have other unidentified sources that needs further investigation.

In the present study, one possible source of non-synthetic microparticles was
investigated: the microfibers released from cigarette butts. These are mainly
artificial fibers made up of cellulose acetate, a chemically modified cellulose. In
our studies, it was found that one cigarette butt can release more than 1000
small microfibers per day (<0.2 mm), contributing as much as textile microfibers
to the microparticle pollution. Also, this material was found to be hardly oxidi-
zed when applying UV light or the Fenton reaction, which is consistent with the
slow degradation rate (up to 30 years) mentioned by the literature. In addition,
the effects of cigarette butts on algae were measured and it was concluded that
they pose an additional and inherent risk due to the hazardous substances
adsorbed during the puff of the cigarettes.

Lastly, cigarette butts have been widely identified in the environment as persi-
stent and hazardous pollutants but still no attention has been put onto them as
a microparticle source. Thus, we consider that the microplastic terminology
should be re-evaluated, as other types of artificial microparticles could have
similar or even worse impacts throughout the ecosystems.



Amino-modified hyper-crosslinked resins for textile
wastewater treatment

Castaldo Rachele’, De Falco Francesca!, Ambrogi Veronica'? Avolio
Roberto?, Cocca Mariacristina', Di Pace Emilia?, Errico Maria Emanuela?,
Gentile Gennaro?, Avella Maurizio?!

!Institute for Polymers Composites and Biomaterials, National Research Council of
Italy, Via Campi Flegrei 34, Pozzuoli, Italy.

2Department of Chemical, Materials and Production Engineering, University of Naples
Federico I, Piazzale Tecchio 80, Napoli, Italy.

*Presenter: Castaldo Rachele, rachele.castaldo@ipcb.cnr.it

Hyper-crosslinked resins (HCLR) are high surface area materials extensively
studied for their adsorption properties towards gases and organic pollutants
from water. HCLR are particularly interesting for the wide possibility of tailoring
their porosity and adsorption properties through different synthetic procedu-
res, by using specific precursor monomers or by including particular functional
fillers into the polymer matrix to obtain hyper-crosslinked nanocomposites.
Recently, we evaluated the effect of a polar functionalization of divinylbenzene
(DVB) — vinylbenzyl chloride (VBC) based hyper-crosslinked resins on the HCLR
porosity distribution and adsorption properties, obtaining interesting insights
into the mechanism of pore size modification and on the effect on the adsorp-
tion properties of the resin towards different gases and organic pollutants.

In this work, a new route is exploited to functionalize DVB — VBC based HCLR by
introducing amino groups into the hyper-crosslinked aromatic structure. The
grafting of -NH2 functional groups on the HCLR has a significant effect on the
surface area, the pore size distribution and the adsorption properties of the
resin. In particular, the adsorption isotherm of the HCLR changed from the
typical BET multilayer adsorption isotherm to the monolayer Langmuir type.
The neat and functionalized hyper-crosslinked resins porosity and adsorption
properties were investigated through the evaluation of the specific surface area
and the pore size distribution. Finally, the functionalized resin was tested for
the decontamination of wastewater from textile dyes.
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Assessment of the impact of the washing conditions on the
microplastic release of PET fabrics

Dalla Fontana Giulia!", Mossotti Raffaellal, Montarsolo Alessio!, Pozzo
Pier Davide?

LSTIIMA CNR , Corso G. Pella, 16-13900 Biella -Italy.

*Presenter: Dalla Fontana Giulia, e-mail address: Giulia.DallaFontana@stiima.cnr.it

Over 240 million tons of plastic are used every year and the microplastics
(plastic particles with dimensions of less than 5 mm, including very small and
nano particles), are a subject of intense research for high pollution especially
found in the sea.

A large proportion of microplastic fibers found in the marine environment may
be derived from effluents of washing of synthetic clothes. A publication indica-
ted that the number of fibers released from washing 6 kg of laundry could reach
more than 700,000 fibers. Synthetic fibers account for approximately 60% of
the total global fiber production, and polyester (polyethylene terephthalate
(PET)) and polyamide (nylon) prevail.

In this study the amount of microfibers release from two different 100 % polye-
ster fabrics, in different washing condition (different programs and temperatu-
res) was investigated comparing the use of detergent alone vs detergent with
stain remover. The data were taken after 1, 2, 3, 4 and 5 cycles and four replica-
tes were carried out for each test to verify the reproducibility of data and to
decrease the statistical error. The material collected from filtration was
characterized with qualitative and quantitative methods. Morphological and
structural changes were analysed by Light Microscopy and Scanning Electron
Microscope. Infrared spectra of unwashed polyester fabric, residues after
washing were acquired. The thermal properties were measured by Differential
Scanning Calorimetry.

The structure of sample and washing conditions significantly influence micro-
plastic release.



First investigation of microfibre release from the washing of
laminated fabrics for outdoor apparel

De Falco Francesca'’, Di Pace Emilial, Cocca Mariacristina?, Avella Mauri-
zio', Scholz Bernadette?, Fox Ruediger?, Mayershofer Martin?

! Institute for Polymers, Composites and Biomaterials, National Research Council of
Italy, Via Campi Flegrei 34, 80078 Pozzuoli, Italy.
2Sympatex Technologies GmbH, Feringastr. 7A, Unterfoehring, Germany.

*Presenter: De Falco Francesca, francesca.defalco@ipcb.cnr.it

In the last decades in EU, the total consumption of clothes per person has incre-
ased by 40 %, as a consequence of low prices and of easy access to fashion. In
parallel, the request for high-tech functional fabrics has been increasing for the
application in outdoor apparel. The main properties of these functional fabrics
are waterproofness, breathability and climate-regulating performances. These
properties are obtained through the combination of high performance mate-
rials in a laminate structure.

Since the washing of synthetic clothes has been identified as one of the major
source of microplastic pollution in marine environments, several studies have
investigated which textile characteristics may influence the release. Such
investigation is of critical importance to provide indications to the textile indu-
stry on the ways to mitigate the environmental impact of their products. In this
respect, the peculiar structure of laminated fabrics is of particular interest for
the evaluation of their release of microfibres during washing.

For this purpose, washing test at lab scale were performed on several type of
laminated fabrics, which differ for raw materials used, textile construction and
characteristics. For each type of laminated fabrics, samples obtained from
different steps of the laminate production were tested, from raw materials to
laminates with or without durable water repellent (DWR) treatments. The
number of microfibres released was evaluated by filtering the water coming
from each washing test and analysing the related filters by scanning electron
microscopy (SEM). The outcomes of this investigation allowed to identify
trends in the microplastic release from laminated fabrics, pointing out which
factors in the choice of the materials and production may have an influence on
the release. In particular, comparing the quantities of microplastics released
from the raw material and from its laminate, the results indicate that lamina-
tion seems to reduce the amount of microfibres released.
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Understanding nanoplastics through the nanomaterials
analysis

Ducoli Serena®’, Federici Stefania?, Paolini Lucia®, Radeghieri Annalisa3,
Bergese Paolo?, Bontempi Elza?, Depero Laura E.?

!Department of Information Engineering, University of Brescia, Via Branze, 38,Brescia,
Italy, and INSTM.

2Department of Mechanical and Industrial Engineering, University of Brescia, Via
Branze, 38, Brescia, Italy, and INSTM.

3 Department of Molecular and Translational Medicine, University of Brescia, Viale
Europa, 11, Brescia, Italy, and CSGI.

*Presenter: Ducoli Serena, s.ducoli002@unibs.it

Plastic pollution is a great issue affecting our Planet, especially marine ecosy-
stems. While macroplastic and microplastic pollutants are already established,
nanoplastics are now emerging as important actors of this contamination.

One of the main drawbacks with the study of nanoplastics is their isolation from
environment, due principally to their small size, and this fact also strongly ham-
pers their characterization. Among the analytical methods available, some
authors start using Nanoparticle Tracking Analysis (NTA) or Dynamic Light
Scattering (DLS) to determine nanoplastic particles size, coupled with spectro-
scopic techniques to define physical-chemical characteristics.

Nanoplastics are not nanomaterials synthesized with the desired size, shape,
surface, and composition. For nanoplastics there are no reason for a selection
in size, they could have asymmetrical shape and heterogeneous surfaces. As a
consequence, another issue is how to produce nanoplastics at the laboratory
scale, in a way that mimics what happens in nature. Create a good reference
material may allow scientists to better understand the characteristics of nano-
plastics and how nanoplastics interact with marine environment and living
ecosystem. In fact, nanoplastics could penetrate into the living organisms in a
different way than macro- and microplastics, potentially showing unexpected
effects in terms of ecotoxicity.

In this work, we present a preliminary study on the production, isolation and
characterization of nanoplastics. Starting from commonly used disposable
plastic items, we use different techniques to fragment or degrade macro-pieces
into nanoplastics in a controlled way, such as mechanical disruption or photo-
degradation. We include methods for preconcentration and separation of the
nanoplastic into specific size fractions. Finally, our approach combines consoli-
dated techniques in the field of nanomaterials, such as imaging techniques, size
distribution and physical-chemical characterization techniques, to study nano-
plastics.



Half-life as a specific material property-Modeling the perfor-
mance of biodegradable plastics in different environments

Eich Andreas®’, Lott Christian!, Weber Miriam*

'HYDRA Marine Sciences, Burgweg 4, 76547 Sinzheim, Germany.

*Presenter: Eich Andreas, a.eich@hydramarinesciences.com

The replacement of conventional plastics with biodegradable plastics is discus-
sed as one possible contribution to mitigate plastic pollution in the environ-
ment. Several standard tests exist to assess the degradation under various
conditions such as in industrial compost, soil or the marine environment.
However, so far, a single parameter to compare test results of different plastic
materials, i.e. pure polymers and blends, in different conditions is lacking. Here,
we show the mathematical modeling of results from tests under marine condi-
tions in the laboratory, in mesocosms and in the field. We describe the calcula-
tions applied and discuss the constraints of our method. As an outcome, we
propose to use the disintegration or degradation half-life of a material under
specific test conditions as a specific material property. This value can serve to
compare the degradation of different materials in the same environment and
to compare the performance of the same material exposed to different condi-
tions. The principle of biodegradation half-life will help plastic producers,
manufacturers and distributors with material development and choice of appli-
cation. It will also enable decision makers to easily compare different scenarios
and to evaluate whether or not a certain material application will perform in
the environment as technically or politically desired, claimed or expected.
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Analysis of plastic litter detection using remote sensing
systems

Aghababaee Hossein!, Cioffi Raffaele?!, Ferone Claudio!, Ferraioli Giam-
paolo?, Pascazio Vito!, Roviello Giuseppina®, Schirinzi Gilda', Trincia
Giuseppe!

! Universita degli Studi di Napoli Parthenope, Dipartimento di Ingegneria, Centro
Direzionale di Napoli, Isola C4, Napoli, Italy.

2Universita degli Studi di Napoli Parthenope, Dipartimento di Scienze e Tecnologie,
Centro Direzionale di Napoli, Isola C4, Napoli, Italy.

*Presenter: Ferraioli Giampaolo, giampaolo.ferraioli@uniparthenope.it

Nowadays, Unmanned Aerial vehicles show very interesting performances for
marine plastic litter detection. However, these systems suffer from some
important limitations, mainly due to the coverage, cost and distance issues. For
these reasons, space-borne based plastic litter detection from satellites is
gaining interest. Due to the wider swath coverage, free or lower cost of data
preparation, multiple passes, remote sensing satellite systems seem a promi-
sing instrument for the plastic litter detection problem. The main limitation of
space-borne data is related to resolution issues. Up to now, a few studies have
explored the potential applications of satellite remote sensing for detection of
plastic waste. Generally, optical remote sensing sensors have been used for the
direct detection of high densities of plastic. Typically, plastic litter shows signifi-
cant reflections in the 0.4-2.8 um region of the spectrum, where most multi
and hyperspectral systems operate, such as Sentinel-2A & B of European Space
Agency (ESA). The spatial resolution of Sentinel-2 seems to be sufficient to
detect aggregated objects, plastic litter and other natural sources of debris, as
well as anthropogenic sources.

Moving to radar frequencies, space-borne Synthetic Aperture Radar (SAR) has
indisputable benefits of weather independent and day-and-night wide-swath
earth observation. Besides that, the very high resolution SAR data with polari-
metric information allows the application of SAR systems in specific targets
identification. It is understandable that plastic litters can have effect on the SAR
backscattering and on the polarimetry.

In this paper an analysis of the previously reported space-borne systems will be
conducted. The aim is to evaluate the possibility of developing a hybrid target
indicator with multi band optical and high resolution SAR data. Concerning the
optical systems, modelling studies will be conducted in laboratory in order to
generate and possibly create a dictionary of spectra characteristical of plastic
marine litter. Model samples and mixtures simulating the composition of plasti-
¢s containing also the most common additives, antioxidant and dyes will be
create in the laboratory.



Is plastic a risk to human health?

Mancini Laura?, Figliomeni Mario'", Tommasi Federica®, Carere Mario?,
Marcheggiani Stefania’, Puccinelli Camilla?, Chiudioni Filippo?, Lacchetti
Ines?, Tancioni Lorenzo?.

!National Institute of Health — Ecohealth Unit - Viale Regina Elena, N° 299, Rome, Italy.
2University of Rome “Tor Vergata” - Biology Dept. Via della Ricerca Scientifica Rome,
Italy.

*Presenter: Figliomeni Mario , mario.figliomeni@iss.it

Overall plastic is a risk for the biota and the health of ecosystems, Homo
sapiens is also included in the biota of ecosystems. Starting from this assump-
tion, much work has yet to be done to evaluate the effects of plastics on human
health and the risks to ecosystems health. Humans are at the top of the food
chain of ecosystems and can come into contact with plastics under different
exposure routes: from food, including water, to inhalation, to those linked to
lifestyles (clothing, cosmetics, etc.). Negative effects of plastic on biota are well
known and described in many scientific papers. First of all, the death of sea
turtles, marine mammals and sea birds can be caused by ingestion of plastics,
starvation, suffocation, infection, drowning and entanglement. Furthermore
mechanical disorders on marine vertebrates and effects on the physiological
system of fishes and other aquatic organisms or thepassage through the
lymphatic system or brain cells have been recorded. Some scientific evidences
highlight possible interactions with human health but are not exhaustive and
suitable for a risk assessment as a whole. The direct exposure routes are
known: for example the air that we breathe contain microplastics, or the expo-
sure via chemical by-products , they have been found in the lungs, detected in
the faeces or can accumulate in food. Some estimates show the amount of
plastic that arrives in our body through various routes daily/weekly or annually.
The major route of exposure appears to be food from aquatic ecosystems.
Moreover, pilote studies among nylon fiber workers suggest a link with several
pathologies such as respiratory irritation The plastic represent also a newly
route of the spread and transmission of bacteria, viruses and or protozoan, due
to biofilm forming on its surface These so called "new vector" represent a new
issue in terms of prevention strategy planning for human health. Should we
enhance scientific studies in order to collect evidence or invoking the precau-
tionary principle? Both of them. Now or in the near future. Chronic exposure to
plastic in humans is an issue of great concern to our health. Adopt the precau-
tionary principle now allows to react quickly to a possible risk for human,
animal, plant health and is necessary for the protection of the ecosystems as a
whole.
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BLUEMED Pilot: Towards Plastic-free, Healthy Mediterranean
Sea

Francocci Fedra®, Cappelletto Margherita!, Barbanti Andrea?, Trincardi
Fabio?', Fava Fabio?

!National Research Council of Italy (CNR), Department of Department of Earth System
Science and Environmental Technologies (DTA), Piazzale Aldo Moro, 7 - Roma, Italy.

2 Alma Mater Studiorum University of Bologna, Department of Civil, Chemical, Environ
mental, and Materials Engineering, Via Terracini 28, Bologna, Italy.

3 National Research Council of Italy (CNR), Institute of Marine Sciences (ISMAR)
Arsenale, Tesa 104 - Castello 2737/F, Venice — Italy.

“National Research Council of Italy (CNR), Research Institute on Terrestrial Ecosystems
(IRET), via Salaria km 29.300, Monterotondo Scalo (Roma), Italy.

*Presenter: Francocci Fedra, fedrafrancocci@gmail.com

The health of Mediterranean sea is crucial for the future in order to guarantee
our social wellbeing and prosperity. Plastic pollution represents today a serious
risk for the environment and human health, and also indirectly affecting our
lives by damaging those key economic sectors that rely on sea resources as for
Fisheries and Tourism. To close the gap between international governance
structures, technical innovation and the management of plastic litter across
Mediterranean basin, the Euro-Mediterranean Group of Senior Officials BLUE-
MED Working Group steering the BLUEMED Initiative (www.bluemed-initiati-
ve.eu) agreed to launch a BLUEMED Pilot Action “Plastic-free, Healthy Mediter-
ranean sea”. In line with its objectives, the BLUEMED Pilot action consists in
creating a shared strategic environment to promote the implementation of
best practices and actions to specifically address the Mediterranean challenge
as a whole. With the support of the partners of the BLUEMED Coordination and
Support Action, a project funded by the EC H2020 R&I Programme, national
delegates from Mediterranean EU and non-EU countries, in consultation with
their communities of stakeholders undertake key activities to showcase how,
working together, R&I can tackle the litter and the plastics challenge in the
Mediterranean, in the framework of the Blue Economy. In line with the priority
goals of the BLUEMED Initiative, the Pilot will channel the potential of the bioe-
conomy to contribute to addressing plastic pollution at sea and deliver on the
targets of the relevant strategies, with measurable goals within a set timefra-
me.



Implementation of a sensitive thermal degradation method
based on GCMS-pyrosis to estimate fluxes of microplastics in
sewage treatment plants

Gomiero Alessio*’, Skogerbg Geir?, @ysaed Kjell Birger*, Maland Mari!

NORCE As, Enviromental dep, Mekjarvik, 11, Randaberg, Norway.
2|VAR IKS, Breiflatveien 16/18, Stavanger, Norway.

*Presenter: Gomiero Alessio, algo@norceresearch.no

Substantial amounts of microplastic particles are likely to be collected in the
sewage system, mainly deriving from cleaning of synthetic clothing, and waste
water disposal facilities have been identified as point sources of microplastic in
the aquatic environment. Today's waste water treatment plants (STP) are not
designed to manage microplastics. The main objective of this study was to
develop a standardized method to collect, quantify and characterize micropla-
stic particles. This study aims at contributing to the knowledge about the possi-
ble significance of waste water treatment facilities as point sources of
micro-plastic particles into food chains both in water and land. Special attention
is addressed to the sewage sludge, a valuable by-product of the sewage treat-
ment process being adopted in agriculture production. According to Scandina-
vian practice stabilized waste water sludge shall preferably be utilized on
agricultural soil. However, more research is needed to understand the inciden-
ce, potential accumulation and biological adverse effects of micro-plastic in
aquatic and terrestrial ecosystems. We have implemented a pyrolysis-gaschro-
matography-mass spectrometry (Pyr-GC-MS) methodology to waste water
filtrates, sludge and plant material. Applied to waste water deriving from the
Stavanger area, a typical Scandinavian urban settlement of about 250.000 inha-
bitants, the data obtained so far suggest a microplastic content (100-500 um) in
the influx water of approximately 0.5 % of the water dry matter content,
divided fairly evenly between the five plastic types tested. Application of the
methodology to a wider range of WWTPs will bear out whether similar figures
generally holds in a Scandinavian context.
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Resuspension of microplastics particles of different shapes
by unidirectional constant flow: laboratory tests

Chubarenko Irina?, Isachenko Igor!, Grave Alexey?!, Esiukova Elena!?,
Khatmullina Liliya**, Bagaev Andrey*?

1Shirshov Institute of Oceanology, RAS, laboratory for marine physics, Nakhimovskiy
prospect 36, Moscow, Russia.

2Immanuel Kant Baltic Federal University, A. Nevskogo str. 14, Kaliningrad, Russia

3Marine Hydrophysical Institute, RAS, shelf hydrophysics department, Kapitanskaya
Str. 2, Sevastopol, Russia.

*Presenter: Khatmullina Liliya, liliakhatmullina@gmail.com

Critical shear stress (critical flow velocity) at which microplastics particles (MPs)
settle to the bottom or are re-suspended back into the flow is one of the key
factors to learn when trying to describe their transport and accumulation. In
contrast to natural sediment grains (sand, granules, and pebbles) the MPs have
much lower density and the variety of shapes. Thus, MPs motion in the near
bottom layer substantially differs from that of bad-load material. In order to
observe this specific behavior, test runs were performed (supported by the
Russian Science Foundation grant No 19-17-00041) in a 10-m long laboratory
channel. To represent the variety of ‘native’ bottom MPs, the 3-D plastic and
amber fragments, flat PS flakes, rigid fishing line cuts, and flexible threads/fi-
bres were used (two sizes for each particle type). Experimental runs were
performed under the step-wise change of the unidirectional flow velocity over
the different bottom sediments (natural coarse sand, gravel, pebbles).
Laboratory tests show that settling/re-suspension behavior of bottom MPs
particles under the influence of unidirectional flow is highly dependent on the
particle shape. While flat fragments may stay motionless under the high-veloci-
ty flow (being captured within viscous boundary layer), flexible threads and
fibres are easily captured by the flow. Thus general mobility of the particle on
the bottom increases (i.e., the critical shear stress should decrease) from
3D-particles — via flat fragments and elongated rigid lines — to flexible threads
and fibres. The differences in the behavior become more pronounced with the
increase of the bottom roughness. Over the pebble bottom, MPs particles tend
to be clogged between sediment grains and are kept there even under strong
flow. Thus, sorting of MPs particles by shape might be expected in natural
environments.



Microcapsules contribute to microplastics pollution

Urh Anja?, Krzan Andrej**
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! National Institute of Chemistry, Department for Polymer chemistry and Technology, e °o
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Fabric softeners use microencapsulation technology to enhance the durability P14
of fragrance delivery in washed clothes. Microcapsules are designed to protect
the fragrances during storage as well as during stages of the washing process. '.
Generally they are made of cross-linked, non-degradable polymers. A signifi- °
cant part of microcapsules is not retained by clothes and is released into the ::
wastewater system and into the environment. :0
Results of microcapsule analysis in commercial products will be presented.
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Oil extraction as separation method for microplastic in
sediment samples

Lechthaler Simone'?*, Stauch Georg?, Schittrumpf Holger*

YRWTH Aachen University, Institute of Hydraulic Engineering and Water Resources
Management, Mies-van-der-Rohe-Str. 17, Aachen, Germany.

2RWTH Aachen University, Chair of Physical Geography and Geoecology, WillnerstraRe
5b, Aachen, Germany.

*Presenter: Lechthaler Simone; lechthaler@iww.rwth-aachen.de

Microplastic (MP) are widely distributed in the environment and have nearly
detected in every area. To analyse environmental samples, like from the Medi-
terranean Sea, it is necessary to separate MP and other matrices. Right now,
there is no standardized method to separate MP from different matrices in
environmental samples. Especially for sediments it is an important preparation
step as compared to water samples the sample volume cannot easily be
concentrated on a filter. An easy and effective method is the separation with oil
due to the lipophilic characteristics of plastic. Oil does not have toxic proper-
ties, like other substances used for separation, and does not depend on a speci-
fic density, what is fundamental for commonly used density separation
methods. Since there are only a few publications about this method, it is exten-
sively validated in this study by using spiked MP. Therefore, 8 different poly-
mers with densities lower and higher than water and 9 different particle shapes
were analysed. Together with the extraction method a plastic free separation
unit was used to separate MP. In total, more than 200 experiments will be carri-
ed out and evaluated by identifying the recovery rates of the different polymers
and different shapes. The experiments were conducted with oil to define the
theoretical load capacity of particle sizes < 5 mm and additionally with
sediment samples by adding oil.

At the conference the experimental setup will be presented and the results will
be shown.



CHEMOPLASTICS: the multivariate side of microplastic
pollution

Marchesi Claudio®’, Federici Stefania?!, Rani Monika?,
Depero Laura Eleonora’

! Department of Mechanical and Industrial Engineering, University of Brescia, via
Branze 38, Brescia, Italy, and INSTM.

*Presenter: Marchesi Claudio, claudio.marchesi@unibs.it

The staggering plastic consumption in the world imposes, as soon as possible, a
very reliable solution to monitor the pollution. The contamination processing
requires analytical techniques capable of very quickly recognizing the type of
plastic to act promptly. To achieve this purpose vibrational spectroscopy is one
of the most useful technique. Within this latter, to make the process more
efficient, the use of portable instruments is a very smart approach as this kind
of instruments significantly reduce the costs and time of analysis and allow you
to collect a lot of data in a very short period. The large amount of data collected
requires a very robust and reliable method to analyse them, and to clear up this
issue, chemometrics is a very powerful approach. Chemometrics applies stati-
stical tool to the analysis of chemical data, the design of chemical and physi-
co-chemical experiments, and simulations. It obtains valuable information from
broad and complex data sets and facilitates the revealing of hidden relation-
ships between variables. Chemometric methods can be divided into two types:
unsupervised and supervised approaches. The most commonly used unsupervi-
sed techniques are Principal component analysis (PCA) and Cluster analysis
(CA). Supervised methods employ different data information to develop classi-
fication or regression models of some sort that can then be applied to predict
new samples. In classification techniques the number of classes is known, as
the membership of samples to the classes. Classification methods belong to
supervised pattern recognition techniques and include: Linear discriminant
analysis (LDA), K-nearest neighbour (KNN), Support vector machine (SVM) and
Partial least squares discriminant analysis (PLS-DA). The aim of the work is to
study the potential of chemometrics combined with portable spectroscopy
techniques for a reliable detection of plastics in the environment.
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Sorption kinetic and reversibility of current-use pesticides
and personal-care products to polyethylene microplastic in
seawater

Le6n Victor M.!, Martinez-Gémez Concepcion?’, Garcia-Agiiera Inés?,
Molté Viceng?, Campillo Juan A.?

!Instituto Espafiol de Oceanografia, Centro Oceanogréfico de Murcia, Spain, Apdo. 22,
C/ Varadero 1, San Pedro del Pinatar, Murcia (Spain).

*Presenter: Martinez-Gémez Concepcidn, concepcion.martinez@ieo.es

Plastic debris access to the marine environment through direct discharges and
transport from coastal areas and are present in all marine compartments. The
potential impact of plastics in the marine environment is mainly fourfold: (i)
inducing direct physical effects; (ii) releasing part of their constituents (mono-
mers, base polymers and additives); (iii) being a pollution vector and iv) contri-
buting to the rafting and transport of organisms providing new habitats. The
third issue is relevant because plastics act as passive samplers from the
surrounding environmental compartments (air, water, soil, etc. and particulate
matter), either in continental or/and marine areas, accumulating hydrophobic
organic contaminants. The majority of environmental and sorption studies
have considered persistent organic contaminants and PAHs, but many more
substances can also be sorbed as it has been confirmed in coastal areas. The
role of plastics as pollution vector is relevant because they can favour the
transfer of these contaminants of emerging concern through different environ-
mental compartments and their bioavailability will depend on their sorption
interactions and reversibility.

In this study the sorption of several current use pesticides (CUPs) and personal
care products (PCPs) on polyethylene has been characterized in seawater.
Specifically, the sorption kinetic and reversibility of triclosan, galaxolide, tonali-
de, pendimethalin, propyzamide and methyl-chlorpyrifos have been determi-
ned at dark conditions and different temperatures. The partition coefficients
varied from 300 to 10000 mL/g depending on the hydrophobicity of the conta-
minants and the experimental conditions (temperature, contaminant and
microplastic concentrations). The sorption process was reversible for all cases
and the extension was mainly dependent on the corresponding hydrofobicity,
as it was found in real plastic debris.

Acknowledgement - This work was supported by the Spanish Inter-Ministerial Science and
Technology Commission through the ‘PLAS-MED’ (CICYT, CTM2017-89701-C3-3-R) and ‘BASE-
MAN’ (PCIN-2015-170-C02-02) projects and by the European Union through the European Regio-
nal Development Fund (ERDF).



Study on the occurrence of microplastics from marine
pollution to human food chain (In SiRiMaP PON Project)

Santonicola Serena!, Mercogliano Raffaella'”, Anastasio Aniello?, Raimo
Gennaro?, Gasperi Maurizio?, Colavita Giampaolo?

! University of Naples, Department of Veterinary Medicine and Food Production- Via
Delpino, 1, Napoli, Italy.

2University of Molise, Department of Medicine and Health Science — Via De Sanctis,
Campobasso, Italy.

*Presenter: Mercogliano Raffaella, raffaella.mercogliano@unina.it

RASFF notifications and EFSA website report the occurrence of high levels of
microplastics in seafood. Ingestion of water contaminated with microplastics is
the main exposure route for commercially important fish species (Atlantic cod,
Atlantic horse mackerel), and crustaceans.

Plastics enter the marine food chain when they degrade producing microplasti-
cs. The food web is extremely complex. Plastic debris has an adverse impact on
Zooplankton, organisms at the bottom of the food chain, that is eaten by diffe-
rent fish. Fish ingest microplastics due to their continuous uptake of water.
Microplastics get into the next level of the chain when other animals eat fish
contaminated with microplastics. Eventually, microplastics move all the way up
to the top of the food chain, and being highly persistent in the environment,
pose a serious issue to humans at the end of the food chain.

The potential accumulation of microplastics in food chain could have adverse
effects on human health. Risk associated with ingestion of microplastics into
the human body is a function of hazard and exposure. In addition, chemicals
may be absorbed on the surface of microplastics, transferred from ingested
microplastics to animal tissues, and may cause impairment of key body
functions.

Currently, there is still a knowledge gap regarding the threats, toxicities, and
adverse health effects in humans posed by the ingestion of microplastic-conta-
minated food, and no regulatory requirement to increase human food safety.
To assess the risk of transfer of microplastics along the marine food chain,
microplastics both in benthonic and pelagic Tyrrhenian and Adriatic seafood
will be researched. Based on the physiological and nutritional characteristics,
the fish species will be studied as markers to evaluate the potential impact of
microplastics on the marine ecosystem and human food safety (SiRIMaP-PON
project,2019-2021-4.6 action.)

POSTER SESSION |

-
=
(0/e]

g
3,
W

131



POSTER SESSION | @ o

-
=
o}

@/J,MED

132

Pump-underway ship intake: an opportunity for marine
strategy framework directive (MSFD) monitoring needs. First
observations of microplastics on oceanic and coastal waters
off the Canary Islands (subtropical NE Atlantic)

Montoto-Martinez Tania'*, Hernandez-Brito José Joaquin?, Gelado-Ca-
balero M2 Dolores?

! University of Las Palmas de Gran Canaria (ULPGC). Research group on Environmental
Technologies, Management and Biogeochemistry. Canary Islands, Spain.

2Qceanic Platform of the Canary Islands (PLOCAN). Canary Islands, Spain.
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Technologies, Management and Biogeochemistry. Canary Islands, Spain.

*Presenter: Montoto-Martinez Tania, tania.montoto@ulpgc.es

Broad scale sampling methods for microplastic monitoring in open ocean
waters is a current challenge in oceanography. Large amount of samples is
required to understand distribution, abundance and fate of these particles in
the environment. The underway water system of research vessels (RVs) has
been approached for microplastic sampling in some studies up to date. We
present a sampling methodology founded on the design of a microplastic
sampling device connected to the pump-underway ship intake system as an
opportunity for oceanic monitoring needs concerning microplastics.

This methodology provides four main advantages: (1) the device is fully made
with standard materials, cost-effective and affordable, and it can be self-moun-
ted by the researchers without additional skilled personnel or equipment
on-board; (2) it can be employed to report data taking advantage of oceano-
graphic campaigns without interfering their regular vessel activities; (3) it is
highly versatile and reduces the time needed to recover each sample; (4) it is
suitable to sample microplastic particles down to 50 um.

As preliminary field application results and first reported data from the Canary
Islands oceanic and coastal waters, we investigated microplastics (0,05 -1 mm)
sampled from subsurface waters (- 4 m) using the pump-underway system of a
RV in the Subtropical NE Atlantic. Sampling was performed in three consecutive
oceanographic campaigns over a year, repeating the same procedure, retrie-
ving water while on navigation and on coastal and oceanic stations. Micropla-
stic particles (> 50 um) were found in the total stations and transects sampled.
Fibres (64.42%) were predominant over fragments (35.58%), being the concen-
tration values over the data reported in other areas in the Atlantic.

This system was proved to be an efficient sampling method to report data on
microplastic abundance and distribution, addressing the threat that micropla-
stics pose to the marine environment and ecosystems.



Degradation of expanded polystyrene (EPS) beads in sea
environment

Panti Cristina!, Mossotti Raffaella?’, Baini Matteo', Garofalo Raissa?,
Dalla Fontana Giulia?, Fossi Maria Cristina?

! Department of Environmental, Earth and Physical Sciences, University of Siena, Via
P.A. Mattioli 4, 53100, Siena, Italy.

2CNR STIIMA - Intelligent Industrial System and Technologies for Advanced
Manufacturing , Corso G. Pella 16, 13900 Biella, Italy.

*Presenter: Mossotti Raffaella, r.mossotti@bi.ismac.cnr.it

Nowadays microplastics are ubiquotous in the environment. They can be found
in indoor and outdoor, in water and sediments and in terrestrial and aquatic
organism. Their main sources vary but come largely from tyres, cloth washing,
urban dust, cosmetics and fishing gear.

The most abundant plastic polymers that constitute microplastic particles and
fibres are: polyester, polystyrene, polyammide, polyethylene, etc. These poly-
mer types show different colours, shapes, morphologies. However, surface
degradation due to weathering, bacteria and UV aging must be investigated to
better assess and classify them. The aim of this work is the study of morphologi-
cal and structural change of expanded polystyrene beads (EPS) before and after
70 days of incubation in the sea through Scanning Electron Microscopy (SEM)
and Infrared spectroscopy (FTIR) characterization. In addition, the analysis of
adsorbed organochlorine compounds, heavy metals and polycyclic aromatic
hydrocarbons have been carried out.

To expose the EPS beads to waterborne contaminants in an efficient way
custom mesh bags filled with 7g of EPS beads were deployed underwater,
anchored to the sea bottom with a rope.

The marine site where the plastic beads were incubated was close to the
harbour of Leghorn, one of the main commercial port in the Mediterranean
area. For these reasons the site where the samples were deployed was
expected to present a rather low water quality with an high level of contamina-
tion. During the incubation period, the bags were periodically checked to moni-
tor that proper incubation condition were being maintained.

The morphological analysis highlights moderate levels of degradation and
colonization of the incubated beads. The contaminant analysis shows a strong
increase of the compounds investigated after marine incubation.
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Modelling the global distribution of beaching of marine
plastic

Onink Victor*, Laufkotter Charlotte?

! Climate and Environmental Physics, Physics Institute, University of Bern Bern,
Switzerland.
2Qeschger Center for Climate Change Research, University of Bern, Bern, Switzerland.

*Presenter: Onink Victor, onink@climate.unibe.ch

While floating plastic can be carried into the open ocean by the surface curren-
ts, an unknown fraction ends up beaching on coastlines. Plastic beaching nega-
tively affects coastal ecosystems and tourism, and likely explains part of the
discrepancy between plastic inputs and measured plastic concentrations in the
open ocean. However, the global distribution of beaching and the origin of
beached plastic is barely understood.

We run Lagrangian simulations where particles, representing floating plastic,
are inserted at the ocean coasts scaled according to coastal population densi-
ties. They are then advected by surface currents from the 1/12° HYCOM/NCO-
DA global reanalysis and surface Stokes drift from the 1/4° WaveWatch Il
global reanalysis for 10 years. We implement an approximation for beaching of
particles, based on surface currents, distance to land and time spent in the
vicinity of the coast. Beached particles cannot be resuspended, so the model
yields a high-end estimate of beached plastic.

Our analysis reveals a global pattern of beached plastic, with the highest
beaching concentrations being in areas with high population densities, such as
South East Asia, the Mediterranean and the Indian subcontinent. The lowest
beaching concentrations are found at remote coastlines of Australia and in
polar regions.

We also calculate the places of origin of beached plastic, indicating whether
coastlines receive plastic from local or remote sources. First results indicate
that beached plastic in Southern Australia originates from remote sources,
while in Brazil, Western Africa and the Western United States plastic originates
mostly from local sources.

Our work identifies coastlines that are particularly threatened by plastic pollu-
tion, serves as a first step towards constraining the amount of plastic that is
removed from the ocean via beaching and can help to direct beach clean-up
efforts.



Identification of microplatics by holographic microscopy
enabled support vector machine

Paturzo Melania®’, Bianco Vittorio!, Memmolo Name!, Merola France-
sco’, Carcagni Pierluigi?, Distante Cosimo?, Ferraro Pietro!

Hnstitute of Applied Sciences & Intelligent Systems, Via Campi Flegrei 34, Pozzuoli (NA),
Italy.
Z|nstitute of Applied Sciences & Intelligent Systems, Via Monteroni sn - Lecce, Italy.

*Presenter: Paturzo Melania, melania.paturzo@cnr.it

Micro-plastics derive from industrial activities and progressive fragmentation
of larger plastic items. Plastics represent a major global threat because marine
plastic litter can persist for decades, and has the potential to affect the food
chain. However, due to the small size, it is very difficult to map the distribution
of micro-plastics in water and the existing sampling methods have not reached
yet a satisfactory level of accuracy. High-throughput microscopy systems able
to reliably identify plastic-like particles inside heterogeneous mixtures are
highly demanded. Here we tackle the problem using Digital Holography (DH)
microscopy combined to machine learning. We analyze micro-plastics of
various compositions and spanning over a wide range of characteristic scales
(from micron size to millimeters). DH is label-free, high-throughput, and gives
access to the sample phase-contrast. We exploit the rich content of informa-
tion of the holographic signature to design new distinctive features that specifi-
cally characterize micro-plastics and allow discerning them from marine plan-
kton of comparable size. Then, we use these features to train a plain support
vector machine, remarkably boosting its performance. In this sense, holo-
graphic microscopy brings added-value to machine learning, which goes against
the current trend of works relying on deep learning networks requiring a huge
amount of data to be trained. Nevertheless, we reach a classification accuracy
higher than 98%, and remarkable sensitivity and precision. To the best of our
knowledge, our results outperform any other high-throughput imaging approa-
ch proposed so far.
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Miniaturized Handheld MicroNIR: A tool for microplastic
analysis

Rani Monika"’, Federici Stefania®, Marchesi Claudio!, Depero Laura Eleo-
nora!l

! Department of Mechanical and Industrial Engineering, University of Brescia, via
Branze 38, Brescia, Italy, and INSTM.

*Presenter: Rani Monika, m.rani@unibs.it

Plastic Pollution is a global concern now that has been affecting the environ-
ment since the times mass production of plastic began. They can take up to 500
years or more to degrade but before they do so, they break down into micro
particles called microplastics (1Imm-5mm) that persists in highest peaks to the
deepest points in oceans explored, majority being reported along the coastli-
nes. Analysis of microplastics has become increasingly common. The techni-
ques for the polymer identification are Raman Spectroscopy, Infrared Spectro-
scopy, pyrolysis-gas chromatography-mass spectroscopy (pyr-GC-MS), thermo-
gravimetric analysis coupled to solid-phase extraction (TGA-SPE) followed by
thermal desorption gas chromatography mass spectroscopy (TDS-GC/MS). The
vibrational techniques complement each other. However, there remains a
conflict of interest when low cost miniaturized instruments come into action.
Polymers in plastics have unique Near-Infrared (NIR) spectral fingerprints which
can be utilized for sorting and quality assurance throughout their shelf life. The
critical understanding of the polymer class is necessary for recycling purpose.
In this work, the use of miniaturized handheld MicroNIR for distinguishing
colored plastic resin is described. The handheld micro NIR is a miniaturized
palm sized-portable spectrometer (=250g in weight and < 200mm in length and
50mm in diameter) that employs a Linear Variable Filter (LVF) to collect the
spectra in 0.25-0.5seconds. In total, 250 plastic samples belonging to various
classes of polymer were used. The NIR signal arises from the combination and
overtone bands. The intricate understanding of the spectra thus requires
allocating resources to the idea of chemometrics models. The knowledge obtai-
ned from this classification model and use of the miniaturized hand held Micro-
NIR would be helpful in analyzing the plastics on-site, with great flexibility and
rapidity.



Plastics and microplastics: the OECD’s approach

Tommasi Federica!*, Mancini Laura®

!|stituto Superiore di Sanita, Department of Environment, Ecosystems and Health Unit,
Viale Regina Elena, 299 — Rome, Italy.

*Presenter: Tommasi Federica, e-mail: federica.tommasi@iss.it

In 2018 the OECD organized the "Global Forum on Environment" on the theme:
"Plastics in a Circular Economy - Design of Sustainable Plastics from a Chemical
Perspective" with the direction of Working Party on Resource Productivity and
Waste.

The contents of the Forum, the possible hints and contacts with the research as
well as the possible implications with the economy of the participating Coun-
tries are still today objects of analysis and debate within the OECD.

It is in fact since 2015 that the Working Party on Resource Productivity and
Waste works on the theme of sustainable plastic materials, after facing a
profound examination of plastic pollution starting from the pressing theme of
the marine litter and addressing all aspects of sustainability: waste manage-
ment and circular economy up to the governance of economic systems.

The Working Party has recognized the need to approach the issue of environ-
mental pollution of plastics, from plastic materials and from plastic items,
through an optimal management of plastic waste, in a perspective of circular
economy and sustainability of the raw materials used, as well as the safety of
plastics from a chemical perspective of the additives and reagents used in the
plastic cycle.

The effects on ecosystems, with an eco-toxicological approach, have been
investigated and scientific evidences confirm the high risk with decreasing
ecosystem energy and services and consequently the risk for human health
which, in reality, must still to be confirmed, but for example must be preserved
with a socio-economic and cultural perspective of sustainability and primary
prevention.

The Global Forum was used to put under the magnifying glass, the various
management examples operating on a local scale in the Forum global context -
as is the issue of marine litter - to be able to implement these processes all
around the world.
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Solid-liquid-liquid microextraction (USLLE) for determining
persistent pollutants at marine microplastics

Garcia-Sanchez Yusbeli!, Hernandez-Santana Lionel', Abaroa-Pérez
Barbara?, Vega-Moreno Daura®’

tUniversidad de Las Palmas de Gran Canaria (ULPGC), Tecnologias, Gestion y
Biogeoquimica ambiental, Spain.
2Plataforma Oceanica de Canarias (PLOCAN), Spain.

*Presenter: Vega-Moreno Daura, email: daura.vega@ulpgc.es

Persitant organic pollutants (POPs) enter the ocean through the air-ocean
interface, or from coastal inputs, especially in the mouths of rivers and gorges.
Their stability and persistence, on top of their pervasiveness from man-made
pollution, means that POPs can be found in a range of different matrices in the
environment, especially in hydrophobic matrices as microplastic. Microplastics
with POPs over their surface, can be transported over large distances. They are
to be found in all oceanic areas all over the world, including remote polar
regions such as the Arctic Ocean. Microplastics enter by ingestion to the food
chain with the bio-accumulation and bio-magnification of POPs associated.
The current pollution of the marine environment requires fast and reaso-
nably-priced analytical techniques that allow us to routinely check the concen-
tration of persistent organic pollutants (POPs) to be found in different samples,
especially coastal samples. Traditional methods used to extract and determine
POPs in solid environmental samples often require a significant number of
steps between sampling, extraction and analysis, taking a lot of time and effort
Miniaturised extraction systems enable us to analyse samples quicker and
cheaper in both financial and environmental terms. These techniques are
highly referenced for analysing liquid samples, but not for solid samples, and
even less so for analysing pollutants from microplastics. A miniaturised solid-li-
quid-liquid extraction technique (USLLE) using micellar solution as extractant, it
has been developed to extract, pre-concentrate and analyse up to 27 POPs
from samples of marine sediments and microplastics.

The pollutants determined include organochlorine pesticides (OCPs), polychlo-
rinated biphenyls (PCBs) and polycyclic aromatic hydrocarbons (PAHs).

This technique is quick and it does not require to dry the extract. The pollutants
are analysed using single quadrupole gas chromatography with mass spectro-
metry (GC-MS).



Erosion behaviour of different microplastic particles

Waldschlager Kryss'’, Schiuttrumpf Holger?

'RWTH Aachen University, Institute of Hydraulic Engineering and Water Resources
Management, Mies-van-der-Rohe-Str. 17, Aachen, Germany.

*Presenter: Waldschlager Kryss; waldschlaeger@iww.rwth-aachen.de

Until now, we hardly know anything about the behaviour of microplastics in
rivers. Questions like ‘How is microplastic transported?’, ‘Where does it depo-
sit?” and ‘When is it eroded again?’ need to be answered before we can accura-
tely simulate microplastic transport in rivers using hydro-numerical simula-
tions. For this reason, sedimentation and rising experiments with different
microplastic particles were conducted and the results published last year. In the
next step, physical experiments are being carried out to investigate the erosion
behaviour of microplastic particles with different particle shapes, densities and
sizes on different soles. Polymer types heavier than water, namely PET, PVC, PA
and PS, in the particle shapes pellets, spheres, fragments and fibres are studied.
In the experiments, the critical shear stress of the individual particles is deter-
mined in circular channel, which has the advantage that an endless flow can be
generated in which the shear stress at the bottom of the channel is precisely
defined and can be increased slowly. Subsequently, the determined critical
shear stresses are set in relation to the particle shapes, densities and sizes and
it is tested whether the methods for describing the erosion behaviour of
sediments, such as the Shields diagram, can also be applied to microplastics. If
this is not the case, the sediment transport equations are modified until they
can also represent the behaviour of microplastics.

At the conference the experimental setup will be presented and first results will
be shown.
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Microplastic analysis in bottled water with Raman and
Infrared microscopy

Heinz Robert?!, Bravo Barbara!’, Rocchia Massimiliano?, Pasini Valerio*

Thermo Fisher Scientific Spa, Rodano, Italy.

*Presenter: Bravo Barbara, email: barbara.bravo@thermofisher.com

Microplastics, i.e. plastic particles less than 5 mm in diameter and down to few
hundred of nanometers, are spread across the world, appearing everywhere,
from the deepest sea trenches to Antarctica. In fact, even bottled water is not
immune to microplastics and they can carried variety of hazardous chemicals,
such as bisphenol A (BPA), phthalates and persistent organic pollutants (POPs)
which can affect human health. Here we will show how Infrared and Raman
microscopies are techniques capable of analyzing not just the bulk but specific
individual particles, providing information on each of them about size, shape
and chemical composition.
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First record of the occurrence and composition of
microplastics in sediments in Eyjafjordur, Iceland.
HALLDORSDOTTIR Valdis, ASMUNDSDOTTIR Asta Margrét,
GOMIERO Alessio, OYSAD Kjell Birger

Interconnection of mytilus innate immune response

and hemolymph microbiota after nanoplastics

exposure

AUGUSTE Manon, LASA Aide, BALBI Teresa, PALLAVICINI Alberto,
VEZZULLI Luigi, CANESI Laura

Plastic accumulation in the jellyfish Pelagia noctiluca
from the Tyrrhenian Sea

BERGAMII Elisa, MATANI Loris, VACCARI Lisa, CORSI llaria,
SEMENOV Alexander , MACALI Armando

Microplastic in Coastal Areas - Impact of Waves,
Sediments and Saltwater on the Degradation

Behaviour

BORN Maximilian; SCHUTTRUMPF Holger

The role of humic acids on the effects of nanoplastics

in fish

BRANDTS Irene, BALASCH Joan Carles, TVARIJONAVICIUTE Asta,
BARRETO Angela, MARTINS Manuel A., TORT Lluis,
OLIVEIRA Miguel, TELES Mariana

Preliminary data on the polymer type identification

from estuarine environmental samples

BRAS GOMES Gongalo, MORGADO Vanessa, PALMA Carla
Qualitative and quantitative screening of organic
pollutants associated on microplastics from Ofanto

River (South Italy)

CAMPANALE Claudia, BAGNUOLO Giuseppe, DIERKES Georg,
MASSARELLI Carmine, URICCHIO Vito Felice

Assessment of microplastic pollution in Sarno River
COCCA Mariacristina, DE FALCO Francesca, DI PACE Emilia,
AVOLIO Roberto, ERRICO Maria Emanuela, GENTILE Gennaro,
AVELLA Maurizio

Microplastic ingestion in the Ephyrae stage of Aurelia

sp. affects acute and behavioural responses

COSTA Elisa, GAMBARDELLA Chiara, PIAZZA Veronica,
LAVORANO Silvia, VASSALLI Massimo , SBRANA Francesca,
GARAVENTA Francesca, FAIMALI Marco

Holistic approach to the marine microplastic: sampling,
characterization, consequences

DABROWSKA Agnieszka



P11
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P16

P17

P18

P19

Marine microplastic at Santuario Pelagos
DABROWSKA Agnieszka

Microplastics uptake and egestion dynamics in Pacific
Oysters, Magallana gigas (Thunberg, 1793), under
controlled conditions.

GRAHAM Philip , PALAZZO Luca, CARBONIA Stefano,
TELFER Trevor, DE LUCIA Giuseppe Andrea
Extraction protocol optimization for detection of
microplastics in digestive system contents of
loggerhead turtle (Caretta Caretta).

DI RENZO Ludovica, MASCILONGO Giuseppina,

DI GIACINTO Federica, ZEZZA Daniela, DI FRANCESCO Gabriella,

OLIVIERI Vincenzo, BERTI Miriam, PETRINI Antonio

Study of plastics debris collected on north beaches of
the Garda Lake after the severe storms of autumn

2018.

FAMBRI Luca, BOMBARDELLI Giada, GAVAZZA Claudia,
Battocchi Paola, Tomasi Renzo

Microplastics and polycyclic aromatic hydrocarbons
occurrence in Solea solea from the Adriatic Sea
FRAPICCINI Emanuela, PELLINI Giulio, GOMIERO ALESSIO,
GUICCIARDI Stefano, Betti Mattia, SCARCELLA Giuseppe,
ANNIBALDI Anna

Cyanobacterial exopolysaccharides are key drivers of
polystyrene nanoparticles fate and toxicity in the
marine environment

GRASSI Giacomo, CORSI llaria, CASSIER-CHAUVAT Corinne,
CHAUVAT Franck

All that glitter is litter — the effect of conventional and
biodegradable glitter on aquatic plants and
invertebrates

GREEN Dannielle

Ecotoxicological effects of microplastics in marine
zooplankton

MORGANA Silvia, GAMBARDELLA Chiara, COSTA Elisa,
PIAZZA Veronica, GARAVENTA Francesca, FAIMALI Marco
Impact of microplastic beads and their associated
microbial communities on the sea urchin Paracentrotus
lividus

MURANO Carola, DONNARUMMA Vincenzo, ADAME Alvaro,
CASTELLANO Immacolata, AGNISOLA Claudio, ZETTLER Erik,
AMARAL ZETTLER Linda, CORSI llaria, CASOTTI Raffaella,
PALUMBO Anna
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P26

Occurrence of microplastics in gastrointestinal tracts

(GITs) of Coryphaena hippurus from Mediterranean

Sea

SCHIRINZI Gabriella, PEDA Cristina, ANDALORO Franco,

BAINI Matteo, BATTAGLIA Pietro, D’ALESSANDRO Michela,
GENOVESE Martina, FARRE Marinella, PANTI Cristina,

FOSSI M. Cristina, ROMEO Teresa

Microplastics in the River Thames water column: levels
comparable to some of the highest recorded in the

world.

ROWLEY Katharine, CUCKNELL Anna, SMITH Brian , CLARK Paul,
MORRITT David

Do microplastics affect the freshwater blackworm
Lumbriculus variegatus?

STOCK Friederike, KOCHLEUS Christian, STIEDL Joscha,
BREUNINGER Esther, BRENNHOLT Nicole, REIFFERSCHEID Georg
Effects of polymethylmethacrylate nanoplastics on lipid
metabolism in sparus aurata

BARRIA Camila, BRANDTS Irene, BALASCH Joan Carles,
TVARIJONAVICIUTE Asta, BARRETO Angela, MARTINS Manuel A.,
TORT Lluis, OLIVEIRA Miguel, TELES Mariana

Measuring the size and the charge of microplastics in
aqueous suspensions with and without microorganisms
using a zeta-sizer meter

TZIOURROU Pavlos, BOURIKAS Kyriakos,

KARAPANAGIOTI Hrissi K.

Microplastic release from plastic bottles - Comparison

of two analytical methodologies (SEM-EDX and u-FTIR)
WINKLER Anna, SANTO Nadia, TERMOLADA Paolo,

PAROLINI Marco, PASINI Valerio, ORTENZI Marco Aldo,
BACCHETTA Renato

Following the fate of microplastic along the Ticino River,
Italy

WINKLER Anna, DE FELICE Beatrice, BALESTRIERI Alessandro,
PAROLINI Marco, ANTONIOLI Diego, GIANOTTI Valentina,
LAUS Michele, ORTENZI Marco Aldo, TREMOLADA Paolo
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First record of the occurrence and composition of
microplastics in sediments in Eyjafjordur, Iceland.

Halldérsdéttir Valdis?, Asmundsdoéttir Asta Margrét', Gomiero Alessio?,
Oysad Kjell Birger?

tUniversity of Akureyri, Department of Natural Resource Sciences, Borgir Nordurslod,
Akureyri, Iceland.
2NORCE As, Environmental dep, Mekjavik, 11, Randaberg, Norway.

*Presenter: Asmundsdottir Asta Margrét, astam@unak.is

There is a growing concern regarding plastic pollution, its distribution and
effects on the ecosystem, both within the scientific community and among the
public. Scientists have measured microplastic (plastic fragments less than 5 mm
in size) in almost every corner of the world, including in the marine environ-
ment, both in the sediment and the water column. The accumulation of the
microplastic in the food web is threatening the ecosystems health. Microplastic
has been reported in fish and other marine organisms as well as in birds, mam-
mals and lately in human stool in number of publications. The sewage is an
important source of microplastic pollution in the costal sea, depending on the
sewage treatment, more or less of the microplastic ends up in the sea. This
study is the one of first records of the occurrence and composition of micropla-
stics in Iceland. The sampling site Eyjafjordur, is the longest fjord in Iceland,
located at the north coast. Several small towns are situated by the fjord, the far
biggest being Akureyri with 18.000 inhabitants. None of the towns have any
sewage treatment installed. The samples were prepared for analysis using a
density separation with zinc chloride and filtered on 1 um glass fiber filter. A
fast and sensitive method based on a GCMS-pyrolysis was developed and adop-
ted for the study. The results show considerable amount of microplastics in
sediments in vicinity of the sewage outlet of Akureyri.



Interconnection of Mytilus innate immune response and
hemolymph microbiota after nanoplastics exposure

Auguste Manon?’, Lasa Aide?, Balbi Teresa?, Pallavicini Alberto?,
Vezzulli Luigi?, Canesi Laura?

! Department of Earth, Environmental and Life Sciences, University of Genoa, Genoa,
Italy.
2Department of Life Sciences, University of Trieste, Trieste, Italy.

*Presenter: Auguste Manon, manon.auguste@edu.unige.it

Marine invertebrates, including mussels can host complex and specific micro-
biota, which role remain unclear but which abundance and composition is
known to be influenced by several abiotic or biological parameters. Previously,
exposure to nanotitania-nTiO, have shown to change the hemolymph micro-
biota composition of the marine mussel Mytilus galloprovincialis. Results
attested for complex interactions between immune cells, the hemocytes,
activated in presence of nTiO,, creating unfriendly medium in hemolymph, that
likely lead to affect the most sensible commensal bacterial communities
present. In the new era of plastics pollution, growing interest is now turned to
the nano-size, too often underestimated but highly reactive at the cellular level.
In this line, M. galloprovincialis were exposed 96h to the amino modified nano-
polystyrene PS-NH, (10 pg/L). The microbial composition was evaluated by 16S
rRNA gene based profiling, in hemolymph before and after the exposure,
together with the surrounding seawater and a bench of functional hemocytes
and hemolymph parameters. The results showed that PS-NH, at this concentra-
tion did not cause strong adverse effect in mussels while was enough to activa-
te defence functions of hemocytes. Hemolymph at the beginning of the experi-
ment displayed a lower microbial diversity as mainly dominated by the genus
Vibrio. After 96h, as attested by their presence in surrounding seawater, Vibrio
was depurated from the mussels likely leaving the opportunity to other genera
to spread in hemolymph. The results underlined the diverse effects of the com-
bined factors triggered by PS-NH, exposure on the bacterial communities, with
some genera favoured (e.g. Psychrobium) while other were more sensitive to
the stressing conditions (e.g. Shewanella). Even though the specific role of
microbial communities remains largely unknown in Mytilus, the present data
attested for a perturbation in the natural microbial composition caused by the
presence of nanoplastics, which could further lead to affect mussel fitness.

Work supported by the EU Commission H2020 ITN project PANDORA Probing safety of
nano-objects by defining immune responses of environmental organisms (GA 671881).
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Plastic accumulation in the jellyfish Pelagia noctiluca from
the Tyrrhenian Sea

Bergami Elisa'’, Matani Loris*, Vaccari Lisa?, Corsi llaria?,
Semenov Alexander 3, Macali Armando*

!Department of Physical, Earth and Environmental Sciences, University of Siena, Siena,
Italy.

2Elettra Sincrotrone Trieste S.C.p.A., S.S. 14 Km 163.5 in Area Science Park, Trieste,
Italy.

®N. A. Pertsov White Sea Biological Reseach Station, Department of Biology,
Lomonosov Moscow State University, 1-12, Leninskie Gory, Moscow, Russia.

4Tuscia University, Department of Ecological and Biological Sciences, Ichthyogenic
Experimental Marine Centre (CISMAR), Borgo Le Saline, 01016 Tarquinia, VT, Italy.

*Presenter: Bergami Elisa, elisa.bergami@unisi.it

The biomonitoring of marine debris is a growing research field, which can provi-
de useful information about sources and distribution of plastics, but also about
the overall health of marine environments. Common sentinel species for plastic
pollution mostly cover benthic filter-feeding organisms or endangered marine
vertebrates, but monitoring programs involving a broad range of synergetic
bioindicators are missing. Jellyfish have recently been reported as target orga-
nisms to floating plastics, being able to internalize a number of anthropogenic
debris. Being a widespread energy source in pelagic food webs and occurring at
high densities, jellyfish may represent a suitable invertebrate bioindicator to
monitor plastic pollution in pelagic waters, along with their common predators,
such as sea turtles and many fish. An extensive sampling of the mauve stinger
Pelagia noctiluca (n > 200) was conducted near Ponza island (Tyrrhenian Sea) in
April 2018 to understand the extent of plastic accumulation in these planktonic
organisms. Extraction of macro-, meso- and microplastics was conducted
following the method from Li et al. (2016) adapted for gelatinous organisms.
Our preliminary results showed that individuals of P. noctiluca were able to
internalise a variety of anthropogenic debris, ranging from 34 cm to 1 mm in
size and including diverse polymers, such as low-density polyethylene (LD-PE),
polystyrene (PS), polyamide (PA), polypropylene (PP), nylon and varnish. Here,
the data acquired are discussed according to the hydrographical conditions and
considering the key trophic role of jellyfish, which should be included in future
monitoring surveys as a novel bioindicator for plastic pollution.



Microplastic in coastal areas - impact of waves, sediments
and saltwater on the degradation behaviour

Born Maximilian®’, Schuttrumpf Holger*

'RWTH Aachen University, Institute of Hydraulic Engineering and Water Resources
Management, Mies-van-der-Rohe-StraRe 17, Aachen, Germany.

*Presenter: Born Maximilian, born@iww.rwth-aachen.de

Mechanical degradation behaviour of microplastics is scarcely researched, and
only very few studies evaluate the combined impact of waves and sediment on
the abrasion or degradation of microplastics. To assess this impact of different
grain sized sediments and wave action on microplastics, experiments in a so
called ‘slosh box’ are planned.

The slosh box has an oscillating movement which causes an agitation of the
water and sediment resulting in wave action as well.

Already carried out preliminary studies using sediments in different size classes
and water in the slosh box have shown to simulate the shore run-up of waves
quite accurately, even resulting in a sawtooth-movement of the sediments.
Through changeable water heights, different parts of coastal zones can be
simulated while using varying sediment and water types (fresh/salt) to evaluate
the possible impact of saltwater and grain sizes on the degradation process as
well.

The tests are planned to run long term (>30 days) to ensure a continuous
interaction of the microplastics with the sediments and the milling like proces-
ses they induce through wave action.

Through the adjustable oscillation frequency of the slosh box, increased accele-
rations of the water body and thus increased wave heights are possible, which
should theoretically result in an amplified abrasion of the microplastics.

To evaluate the impact of these experiments on the microplastic particles a
microscopic analysis will be carried out.

The aim for a participation at the conference is to present the experimental
set-up and first results
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The role of humic acids on the effects of nanoplastics in fish

Brandts Irene'’, Balasch Joan Carles?, Tvarijonaviciute Asta?, Barreto
Angela3, Martins Manuel A.* Tort Lluis?, Oliveira Miguel?, Teles Mariana!

! Department of Cell Biology, Physiology and Immunology, Universitat Autonoma de
Barcelona, Barcelona, Spain.

ZInterdisciplinary Laboratory of Clinical Analysis Interlab-UMU, Regional Campus of
International Excellence Mare Nostrum, University of Murcia, Espinardo, Spain.

3 Department of Biology & CESAM, University of Aveiro, Aveiro, Portugal.

“Department of Chemistry & CICECO, University of Aveiro, Aveiro, Portugal.

*Presenter: Brandts Irene, Irene.Brandts@e-campus.uab.cat

Plastic pollution is a worldwide problem, highlighted by the fact that

bulk plastics undergo different degradation processes, fragmenting into micro-
and nanoplastics (NPs). These plastic particles, have been reported as ubiqui-
tous pollutants in marine environments worldwide, being potentially more
bioavailable to marine biota, as well as a source of entry of other contaminants
into organisms. Dissolved organic carbon (DOC) is abundant in marine and
freshwater environments, constituting one of the greatest cycled reservoirs of
organic matter in our planet. Humic acids (HA) are a general category of natural
and heterogeneous organic substances, making up between 60 and 80% of the
DOC previously reported play a relevant role in the fate of organic chemicals,
influencing their bioavailability and toxicity to aquatic organisms.

The present study aimed to assess stress-related effects of polystyrene (PS)
NPs, individually or combined with HA, on Dicentrarchus labrax, at different
levels of biological organization. For this purpose, fish were exposed, for 96 h,
to two concentrations of PS NPs (0.02; 20 mg L), HA (1 mg L) and to the mixtu-
re of each NPs concentration with HA. Molecular and biochemical biomarkers
were assessed in head kidney, plasma and skin mucus. Expression of target
genes involved in several stress-related key functions, such as immune respon-
se, cellular stress and stress-related hormone secretion, was evaluated in head
kidney and biochemical parameters were assessed in plasma and skin mucus.



Preliminary data on the polymer type identification from
estuarine environmental samples

Bras Gomes Gongalo'’, Morgado Vanessa'?, Palma Carla!

Instituto Hidrogréfico, Rua das Trinas, 49, Lisboa, Portugal.
2Centro de Quimica Estrutural da Faculdade de Ciéncias da Universidade de Lisboa,
Campo Grande, Lisboa, Portugal.

*Presenter: Bras Gomes Gongalo, luis.gomes@hidrografico.pt

Microplastics (MPs) are widely recognized as a contaminant of emerging
concern in the marine environment. This is a work in progress as part of a
project aiming for the quality assessment of the aquatic environment for aqua-
culture activity in Portugal, and, in this context, we report the first results in
surface waters in one of the estuarine study areas (Mondego, Portugal). This
work aims for the investigation of MPs presence in 4 estuarine environments in
Portugal. Water samples are taken with a manta tow net with 200 cm length
and 300 um mesh size and sediments with a Van Veen Grab. Polymer iden-
tification of MPs can help identify its sources, degradation, and fate. We used
attenuated total reflectance Fourier transform infrared spectroscopy with
microscope (micro ATR-FTIR) technology to identify MPs’ polymer type. Althou-
gh it gives rise to low intensity spectra, they are very well defined with well
resolved bands. Estuarine environments are rich in organic matter, which is
mostly composed of natural cellulosic fibers (cellulose, hemicellulose and
lignin). Distinguish microplastics from organic matter proved to be a challenge
in some cases. This is a question that needs some attention when it comes to
polymers with a simple infrared spectrum: like polyethylene. Some spectra can
be misunderstood because polyethylene characteristic peaks can be overlap-
ped. Particles will be counted, sorted by size and type and characterized by
polymer type. Microplastics data from surface water and sediments will be
crossed to study the distribution of MPs. Preliminary results from water
samples revealed a density of 0.8 particle per m? and that low-density polyethy-
lene is the most dominant plastic polymer type (about 90%).
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Qualitative and quantitative screening of organic pollutants
associated on microplastics from Ofanto River (South Italy)

Campanale Claudia®’, Bagnuolo Giuseppe?, Dierkes Georg?, Massarelli
Carmine?, Uricchio Vito Felice?

Italian National Research Council, Water Research Institute, Viale Francesco de Blasio
5, Bari, (BA), Italy.
2Federal Institute of Hydrology, Am Mainzer Tor 1, Koblenz, Germany.

*Presenter: Campanale Claudia, claudia.campanale@ba.irsa.cnr.it

There is considerable complexity involved to understand the impact of micro-
plastics on the natural world due to their heterogeneous physic-chemical
properties that make these synthetic polymers a multifaceted stressor. Althou-
gh data on microplastics exposure levels in marine environments and organi-
sms have rapidly increased in recent decades, limited information is available
on chemicals associated with microplastics.

Based on the first findings and the concerns of the scientific community herein
we report results related to the identification and quantification of persistent
organic pollutants adsorbed on microplastics collected from an Italian river
(Ofanto) during different campaigns. Some of these compounds are added
during plastics manufacture, while others adsorbed from the surrounding
ambient.

Polychlorinated biphenyls (PCBs), organochlorine pesticides (OCPs) and
polycyclic aromatic hydrocarbons (PAHs) have been selected as target com-
pounds to be quantified while a qualitative general non target-screening of
plastic additives has been carried out by high resolution gas chromatography
mass spectroscopy.

Matrix blanks, (virgin polymers), were analyzed together with field samples in
order to compare the concentration of adsorbed environmental contaminants
to the amount of natural chemicals originating from plastics.

The quantitative analysis of pollutants, underlined the presence of these conta-
minants on almost all samples. PAHs were found in all samples. The major
pesticide quantified, associated with the plastic debris, was been DDE that
showed values above the Italian regulatory limit set for soils. PCB 52 and five of
the 16 EPA-PAHs were observed in virgin pre-production pellets suggesting a
probable contamination or a use of these pollutants as plastic additives.
Non-target screening of compounds associated to microplastics provided an
overview of more than 90 organic chemicals identified, including hydrocarbons,
ultraviolet stabilizers, antioxidants, plasticizers’, lubricants and intermediates.
This work is the first study that shows a detailed overview of the variety of
chemicals associated on microplastics collected from an Italian river context.



Assessment of microplastic pollution in Sarno River

Cocca Mariacristina®®, De Falco Francesca?, Di Pace Emilia?,
Avolio Roberto?, Errico Maria Emanuela?, Gentile Gennaro?,
Avella Maurizio?

! Institute for Polymers, Composites and Biomaterials, National Research Council of
Italy, Via Campi Flegrei 34, 80078 Pozzuoli, Italy.

*Presenter: Cocca Mariacristina, mariacristina.cocca@ipcb.cnr.it

In the last years, a growing concern has been arising about the contamination
of marine ecosystems by microplastics, defined as plastic fragments smaller
than 5 mm. Their impact on the environment is unpredictable and quite dange-
rous since they can adsorb organic pollutants and be ingested by marine organi-
sms, potentially reaching the human food chain.

The occurrence of plastics in marine environments has been widely reported in
several papers. However, few data concerning freshwater systems have been
reported, even though a great impact of rivers on microplastic pollution of
marine habitats is expected. In fact, rivers can act as vectors for the transport
of litter into oceans. A new study has recently started, founded by “Fondazione
per il Sud”, to gather information about the occurrence of microplastics, the
abundance of different particle shapes, and polymer types in the Sarno river.
Sarno river, who was defined as “the most polluted river in Europe”, is located
in the South - West of Italy and flows from Sarno reaching the Tyrrhenian Sea in
the Gulf of Naples, and collects water from two important effluents, the Cavaio-
la and Solofrana torrents.

The main actions planned are related to the development of an analytical
procedure to evaluate microplastics in the Sarno water, to quantify and identify
their chemical composition as well as their shapes and morphologies, and final-
ly to develop guidelines to prevent/mitigate the microplastic pollution in Sarno
river. The obtained results will be correlated with the sampling sites, popula-
tion density, proximity of nature reserves, direct sources (e.g., sewage treat-
ment plants and waste disposal) and diffuse sources (transport by river).
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Microplastic ingestion in the Ephyra stage of Aurelia SP.
affects acute and behavioural responses

Costa Elisa!", Gambardella Chiara!, Piazza Veronica!, Lavorano Silvia?
Vassalli Massimo?®, Sbrana Francesca*, Garaventa Francesca?,
Faimali Marco?

LCNR IAS, Via de Marini 6, Genova, Italy.

2Acquario di Genova e Costa Edutainment S.p.A, Genova, ltaly.
3CNR-IBF, Via de Marini 6, Genova, Italy.

4Schaefer SEE srl, Via de Marini 6, Genova, Italy.

*Presenter: Costa Elisa, elisa.costa@ias.cnr.it

We report for the first time a correlation between microplastic (MP) ingestion
and ecotoxicological effects in gelatinous zooplankton (cnidarian jellyfish). The
ephyra stage of the jellyfish Aurelia sp. was exposed to environmental and high
concentrations (0.01-10 mg/L) of fluorescent 1-4 um polyethylene MPs for 24
and 48 hours and acute (percentage of immobility) and behavioural (percenta-
ge of frequency of pulsation) endpoints were investigated. Confocal and
holo-tomographic investigations allowed localizing MPs on gelatinous body and
mouth, either attached on the surface and ingested. It is possible to ascribe to
these interactions (adhesion and ingestion) ephyrae survival and behaviour
impairing at all concentrations already after 24 h of exposure. Adhesion may
contribute to acute and behavioural effects with a mechanical disturbance
bringing about the loss of radial symmetry, due to MPs. In fact, contaminated
ephyrae moved to clean seawater showed a full recovery after 72 h. In conclu-
sion, short-term exposure to MPs impairs the health of ephyrae jellyfish, indu-
cing toxic effects on both survival and behaviour. Polyethylene MPs temporarily
affect both immobility and frequency of pulsations of Aurelia sp. jellyfish. This
study provides a first step towards understanding and clarifying the potential
impacts of MP contamination in gelatinous zooplankton.



Holistic approach to the marine microplastic: sampling,
characterization, consequences

Dabrowska Agnieszka®’

! University of Warsaw, Department of Chemistry, Laboratory of Molecular
Interactions, Pasteura 1, Warsaw, Poland.

*Presenter: Dgbrowska Agnieszka, adabrowska@chem.uw.edu.pl

The aim of this paper is to present the holistic strategy to tackle the increasing
problem of ubiquitous marine microplastics. The entirely new, simple and
efficient device for pelagial water sampling will be shown together with the
characterization of the collected debris. Secondly, the comprehensive discus-
sion of Raman spectroscopy and SEM-EDS possibilities and drawbacks is inclu-
ded. Finally, the speech will address the strategies to evaluate the ecotoxicolo-
gy of plastic materials in macro, micro and nanoscale.
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Marine microplastic at Santuario Pelagos

Dabrowska Agnieszka®*

LUniversity of Warsaw, Department of Chemistry, Laboratory of Molecular
Interactions, Pasteura 1, Warsaw, Poland.

*Presenter: Dgbrowska Agnieszka, adabrowska@chem.uw.edu.pl

The aim of this paper is to present the results of research on microplastics and
nanoplastics collected in the pelagial waters of Santuario Pelagos and at the
Italian and French coastline. The sampling method, characterization techniques
and impact assessment will be discussed in detail. As the field studies were
done on STS Pogoria, the sail training activity and science engagement within
European Maritime Day will be mentioned.



Microplastics uptake and egestion dynamics in Pacific
Oysters, Magallana gigas (Thunberg, 1793), under
controlled conditions.

Graham Philip?, Palazzo Luca®*, Carboni Stefano!, Telfer Trevorr?,
de Lucia Giuseppe Andrea®

LUniversity of Stirling, Institute of Aquaculture, Pathfoot Building FK94LA, Stirling, UK.
2IMC - International Marine Centre, Loc. Sa Mardini, Oristano, Italy.

3]AS-CNR, National Research Council, Oristano, Italy.

4Department of Ecology and Biology, University of Tuscia, Viterbo, Italy.

*Presenter: de Lucia Giuseppe Andrea, giuseppe.delucia@cnr.it

Microplastics (<5 mm) are becoming ever more present in the marine environ-
ments due to human population growth. Therefore, an increase in this type of
pollution is expected over the coming years and decades, becoming a growing
threat for different marine organisms. Through aquatic animals, microplastics
can enter in the human food chain, and can be perceived as a risk for consu-
mers’ health. Indeed many studies report the presence of particles in marke-
table shellfish including the Pacific oyster Magallana gigas (Thunberg, 1793).
The aim of this study is to examine the potential risk of microplastics entering
in the human food chain through this shellfish species, investigating the dyna-
mics of the uptake and egestion of microplastics in Pacific oysters under
controlled conditions.

M. gigas collected from a farm in the San Teodoro lagoon (Italy), were exposed
to 60 fluorescent orange polystyrene particles L'* of known sizes (100, 250 and
500 um). The uptake of each particle size was 19.4 £ 1.1%, 19.4 £+ 2 % and 12.9
1 2 % respectively. After exposure M. gigas were left to depurate for 72 hrs,
during which 84.6 + 2% of the particles taken up were released whilst 15.4 + 2%
were retained inside the shell cavity. No microplastic particles were found in
the animals’ soft tissues. The results of this study, suggest that depuration is an
effective method to reduce presence of large microplastic particles in M. gigas
and that the burden that could theoretically be up taken by consumers from
these shellfish is negligible when compared to other routes. Being the depura-
tion an effective method to reduce the presence of larger microplastic may be
advised to use it as a standard procedure even when no depuration would be
compulsory due to sanitary reasons such in the case of class A waters.
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Extraction protocol optimization for detection of microplasti-
cs in digestive system contents of loggerhead turtle (Caretta
Caretta)

Di Renzo Ludovica !*, Mascilongo Giuseppina? Di Giacinto Federica?,
Zezza Daniela?, Di Francesco Gabriella?, Olivieri Vincenzo?,
Berti Miriam?, Petrini Antonio?, Ferri Nicola?

lstituto Zooprofilattico Sperimentale dell’Abruzzo e del Molise “G. Caporale” (IZSAM),
Animal health, via Campo Boario, Teramo, Italy.
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Terrestrial and aquatic ecosyistems, via Campo Boario, Teramo, Italy.

3 Centro Studi Cetacei onlus, via Mario Mantini, Pescara, Italy.

*Presenter: Di Renzo Ludovica, |.direnzo@izs.it

Loggerhead sea turtle (C. caretta) has been identified by the European Commis-
sion as Mediterranean indicator for the marine litter in biota. Within the Euro-
pean INDICIT project, 62 loggerhead turtles stranded along Adriatic coasts of
Abruzzi and Molise regions (Italy) have been examined. In addition to routine
diagnostic activities, contents of digestive system were analysed applying INDI-
CIT protocol. The categorization of items found in esophagus, stomach and
intestine were based on the general morphology of plastics (sheet-like,
filament, foamed, fragment, other), on other general rubbish or litter characte-
ristics. Data on microplastics (> 1 mm), as weight and number of items, were
recorded within Descriptor 10 of Good Environmental Status (GES) analysis
foreseen by Marine Strategy Framework Directive (MSFD). Further investiga-
tions on 16 gastrointestinal contents were made through an experimental
protocol for the search of microplastics in the range between 0.45 um — 0.99
mm. Proportional quantities of samples (grams) were obtained from the first
washing of the contents for each digestive tract. Two different phases of filtra-
tion on sub rates were developed to obtain a significant specimen to be analy-
zed by microscope. The items founded were classified in plastics or fibres,
according to the shape and colour. Results were compared with INDICIT ones
by evaluating a potential correlation between the presence of microplastics
and mucosa lesions of the intestinal system. Applying in different species, the
optimized protocol could be useful to better understand the impact of micro-
plastics in biota.



Study of plastics debris collected on North beaches of the
Garda Lake after the severe storms of Autumn 2018

Fambri Luca'?’, Bombardelli Giada!, Gavazza Claudia?, Battocchi Paola?,
Tomasi Renzo?

L Universita degli Studi di Trento, Dipartimento di Ingegneria Industriale and INSTM
Research Unit, Via Sommarive, 9, Povo (TN), Italy.
ZLiceo A. Maffei, Via Lutti, Riva del Garda (TN), Italy.

*Presenter: Fambri Luca, luca.fambri@unitn.it

This presentation is a recent contribute related to the study of plastic contami-
nation as consequence the severe storms that hit the north side of Italy in
Autumn 2018. The average rainfall in Trentino reached 275 mm during the
three days 27-29 October, with max peak of 600 mm according to Meteotrenti-
no; and gales of up to 120 km/h brought down thousands of trees not only in
the Fiemme valley. In following days all the rivers increased their flow and
enlarged their width determining a kind of intense cleaning of their side banks,
as in the case of the Sarca river that has a water basin about one forth of Trenti-
no, and it is the main tributary of the Garda lake. Moreover, to avoid the danger
of flooding, the waters of the Adige river were redirected to Lake Garda throu-
gh the Torbole tunnel (Trento) from 29 October until 1 November with a flow of
350 m3/s.

Various organic/vegetable and inorganic materials were first dispersed into the
lake, and then cumulated on the shoreline, due to the local south wind “Ora”.
In November 2018 a proper campaign of plastics retrieval and collection started
in the lake-shore of Riva (with the contribute of the students of the local Liceo
Maffei), Arco and Nago-Torbole. Many plastics wastes were found, not only
microplastics (pieces up to 5-10 mm), but also macroplastics (even objects with
large size up to about 1 mt length, or of about 25 kg weight).

Lab characterization and testing was performed i) to identify the polymer (by
using FTIR, density analysis, DSC) and ii) to determine the grade of physico-che-
mical degradation after long term in environmental expositions. The most
common categories of products (films, bottles, foam, fragments, cups, ...) and
polymers (PE, PS, PU, PP, PET, PAG6, PVC, ... ) were identified and classified.
Moreover many plastic item exhibited a severe level of aging, similar to that of
marine plastics waste.

The retrieval campaign has been repeated after four months in the same
positions (identified by gps) and many other microplastics were again collected,
expecially near the shore.
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Microplastics and polycyclic aromatic hydrocarbons
occurrence in Solea solea from the Adriatic Sea

Frapiccini Emanuela®?, Pellini Giulio®, Gomiero Alessio®, Guicciardi
Stefano!, Betti Mattia’, Scarcella Giuseppe!?, Annibaldi Anna?

HInstitute of Biological Resources and Marine Biotechnology (IRBIM), National Research
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2Department of Life and Environmental Sciences, Universita Politecnica delle Marche,
Via Brecce Bianche, Ancona, Italy.

3Coop. “Mare Ricerca”, Via Cialdini, 76, Ancona, Italy.

“International Research Institute of Stavanger (IRIS), Environmental Dep., Mekjarvik 12,
Randaberg, Norway.

*Presenter: Frapiccini Emanuela, emanuela.frapiccini@cnr.it

In aquatic environment, microplastics (MPs) are emerging contaminants
ubiquitously present in all compartments from surface water to benthic
sediment, including aquatic biota (via ingestion).

MPs and persistent organic pollutants (POPs), such as polycyclic aromatic
hydrocarbons, PAHs, are strongly related because the latter can easily be adsor-
bed by MPs. According to our knowledge, many studies were conducted to
access the interaction between MPs and PAHs, most of these are experimental
studies and few field studies have been carried out on organisms. Therefore,
more supportive knowledge towards how POPs sorb on MPs, which factors
regulate their interaction and the role of MPs as vectors of POPs to marine
organisms are needed.

Moving from these considerations, this is a preliminary work that gathers two
researches previously published by authors, in which MPs in the gastrointesti-
nal tract and PAH levels were measured in S. solea tissues and in marine
sediments collected from the northern Adriatic Sea during the Solemon survey
2014. In the present study, the most commonly found polymers in the gastroin-
testinal tract of S. solea (polyvinyl chloride, polypropylene, polyethylene, polye-
ster and polyamide) and three PAH congeners (phenanthrene, fluoranthene
and pyrene) were investigated to find their possible relationship on the
sediment and S. solea of the North Adriatic Sea, where intensive processes of
industrialization and urbanization occur. These three PAHs were chosen as they
are more present in the most tested plastic polymers.

Preliminary results showed a positive relationship between three investigated
PAH congeners and the polypropylene presents in the gastrointestinal tract of
S. solea, suggesting that this polymer is the one that sorb and concentrate the
highest amount of PAHs. However, the relationship was significant (p < 0.05)
only in sediment samples and not in S. solea tissues.



Cyanobacterial exopolysaccharides are key drivers of
polystyrene nanoparticles fate and toxicity in the marine
environment

Grassi Giacomo?'’, Corsi llaria®, Cassier-Chauvat Corinne?,
Chauvat Franck?
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Biology of the Cell (12BC), CEA, CNRS, Univ Paris-Sud, Université Paris-Saclay, Gif-su
r-Yvette, France.

*Presenter: Grassi Giacomo, grassi23@student.unisi.it

Polymeric nanoparticles are increasingly used in many everyday products and
there is evidence of their formation and accumulation in the marine environ-
ment, due to biotic and abiotic degradation of floating plastic debris. Marine
phytoplanktonic organisms represent important primary producers that provi-
de essential ecosystem services to coastal and oceanic environments. In parti-
cular, cyanobacteria represent a large part of phytoplankton communities in
marine waters worldwide. Their environmental relevance makes them impor-
tant model organisms for the study of the ecotoxicological impact of plastic
nanoparticles on the marine environment. Moreover, cyanobacteria produce
and extrude exopolysaccharides (EPS), which largely contribute to the marine
natural organic matter (NOM) pool, capable of interacting with NPs influencing
both their behaviour in the water column and their biological outcomes. In the
present work the EPS-producing marine cyanobacterium Synechococcus sp.
PCC 7002 was modified to construct an EPS-depleted mutant, by targeted dele-
tion of two genes involved in EPS synthesis and cellular export. Amino and
carboxylic polystyrene NPs (PS-NH2 and PS-COOH, respectively), bearing positi-
ve and negative surface charges, were used to study the mutual influence of
plastic NPs and EPS on the growth (biomass production) and survival of Syne-
chococcus sp. PCC 7002. PS-COOH NPs did not cause significant toxic effects on
both wild type and EPS-depleted mutant of Synechococcus sp. PCC7002. On the
contrary, the ecotoxicity of PS-NH2 NPs was exacerbated towards the mutant
strain compared to the wild type, as evidence by a significant decrease in cell
viability and increase of intracellular reactive oxygen species (ROS, a biomarker
of oxidative-stressed cells). Additionally, EPS secreted by wild type Synechococ-
cus interacted with both NP types affecting their physical-chemical characteri-
stics and colloidal behaviour. Our results indicate the key role of cyanobacterial
EPS as determinants of plastic NP fate and biological effects in the marine
environment and builds on the knowledge of nanoplastic ecotoxicology.
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All that glitter is litter — the effect of conventional and
biodegradable glitter on aquatic plants and invertebrates

Green Dannielle”

1School of Life Sciences, Anglia Ruskin University, Cambridge, Cambridgeshire,
United Kingdom.

*Presenter: Green Dannielle, dannielle.green@anglia.ac.uk

Glitter, traditionally made from polyethylene terephthalate (PET) coated in
aluminium, is a popular decorative material used in arts and craft, cosmetics
and in large quantities at festivals. Since recent public realisation that glitter is
a type of microplastic, there has been mass phase out of PET glitter in favour of
biodegradable alternatives. For example, in the United Kingdom alone 61 festi-
vals have already pledged to switch to using biodegradable glitter instead of
PET glitter. Glitter, similar to other types of microplastics, are washed down the
drain ending up in aquatic habitats but the effects on the plants and animals in
these habitats is unknown. This study used aquatic mesocosms to test the
effects of PET glitter compared with biodegradable alternatives on the survival
and reproductive rates of brine shrimp, Artemia salina and water fleas, Daph-
nia magna and of the growth and productivity of duckweed, Lemna minor and
freshwater microalgae. After 30 days, there was a reduction of reproductive
rates and an increase in mortality of D. magna when dosed with either type of
glitter. On the contrary, the mortality of A. salina was reduced when dosed with
PET glitter, but reproductive rates actually increased in response to biodegra-
dable glitter. In freshwater mesocosms, the root length of L. minor and the
chlorophyll content of the water column (indicating phytoplankton biomass)
were significantly reduced when dosed with any type of glitter. This research
indicates that glitter can have similar effects on aquatic organisms to other
types of microplastics and that alternative types of glitter may not necessarily
be better for the environment.



Ecotoxicological effects of microplastics in marine
zooplankton

Morgana Silvia’*, Gambardella Chiara?!, Costa Elisa’, Piazza Veronica?,
Garaventa Francesca?, Faimali Marco!

1CNR IAS, Via de Marini 6, Genova, Italy.

*Presenter: Morgana Silvia, silvia.morgana@ias.cnr.it

In this study, carried out in the frame of the European JPI-Oceans Project Ephe-
mare, the impact of microplastics (MPs) on marine zooplankton was evaluated.
The ingestion and the ecotoxicological effects of polyethylene MPs were
investigated in several models representative of taxa, including crustaceans
and sea urchin early life stages (Tigriopus fulvus, Artemia franciscana, Paracen-
trotus lividus), rotifers (Brachionus plicatilis) and ephyrae jellyfish (Aurelia sp.)
after a short term exposure (24-48 hour), by analysing MP build-up, lethal and
sub-lethal (immobility, behaviour) responses. MPs were accumulated in all
zooplankton species, without affecting survival. Conversely, sub-lethal effects
were observed in all taxa: among them, immobility was only affected in cope-
pod nauplii and jellyfish ephyrae, while changes in swimming behavior and
frequency of pulsations were observed in all models. Taking into account these
results, a simplified two level trophic chain, formed by the nauplii of the cope-
pod T. fulvus as prey and the ephyrae stage of the jellyfish Aurelia sp. as preda-
tor, was selected to investigate MP trophic transfer. The latter was demonstra-
ted in jellyfish ephyrae through MP-contaminated prey ingestion. Despite it,
jellyfish immobility and behavior were not affected by MP transfer.

This study contributes to expand knowledge on MP interactions with marine
zooplankton, demonstrated that plastic particles can be easily ingested and
transport along the food web.
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Impact of microplastic beads and their associated microbial
communities on the sea urchin Paracentrotus lividusoff the
Canary Islands (subtropical NE Atlantic)

Murano Carola’®*, Donnarumma Vincenzo?, Adame Alvaro?,
Castellano Immacolata?, Agnisola Claudio?, Zettler Erik?*,
Amaral Zettler Linda®, Corsi llaria®, Casotti Raffaella?, Palumbo Annat
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*Presenter: Murano Carola, carola.murano@szn.it

In the marine environment, microplastics (< 5 mm) are colonized by a microbial
biofilm, known as “plastisphere”, which represents a new habitat with distinct
biological communities. Microplastics thus become a potential vector of micro-
bes, which in turn might affect their degradation rate, increase their size,
influence their fate and behaviour and ultimately their interaction with marine
organisms (ecotoxicity). Although the plastisphere plays a key role in the
environment, little is known about the impact of microplastics colonized by
microbes on marine species. To this aim, specimens of adult sea urchin (Para-
centrotus lividus) were exposed for 48h to 45 pum polystyrene fluorescent beads
previously incubated (1 week) in natural seawater collected from polluted
coastal sites to test the hypothesis that microbial communities can modulate
the effect of plastics on the sea urchin stress responses. Parallel control experi-
ments were performed exposing animals to virgin beads or to polluted sea
water without microplastics. The composition of the microbial community
adhering to polystyrene beads was characterized using Scanning Electron
Microscopy (SEM). Number and phenotypes of sea urchin’s immune cells were
characterized as well as markers of oxidative stress, including reactive oxygen
species and reactive nitrogen species, enzymatic activities and general antioxi-
dant responses analysed both in immune cells and in tissues (digestive and
water vascular system). The results show that microbes colonization can play a
significant role on polystyrene microbeads impact on marine biota.



Occurrence of microplastics in gastrointestinal tracts (GITs)
of Coryphaena hippurus from Mediterranean Sea

Schirinzi Gabriella!, Peda Cristina?, Andaloro Franco? Baini Matteo?,
Battaglia Pietro3, D’alessandro Michela?, Genovese Martina?,
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3Stazione Zoologica Anton Dohrn, Department of Integrative Marine Ecology
(Milazzo, Italy).

*University of Siena, Department of Physical, Earth and Environmental Sciences
(Siena, Italy).

*Presenter: Romeo Teresa, teresa.romeo@szn.it

One of the main impacts of marine litter is plastics ingestion by marine organi-
sms. Even if the occurrence of plastics in fish of the Mediterranean Sea was
already reported in several studies, the information regarding some pelagic
species was limited, especially, regarding microplastics. The common dolphinfi-
sh, Coryphaena hippurus Linnaeus, 1758, is an opportunistic and voracious
pelagic predator and it is a species of commercial value. So far, major reports on
this species from different areas were mainly focused on its diet showing the
occurrence of meso- and macroplastic fragments. In this framework, this study
aims to highlight for the first time the occurrence of plastic debris in the
gastrointestinal tracts (GITs) of C. hippurus from Mediterranean Sea. This
species was also chosen as medium-scale (Mediterranean UN Environment/M-
PA sub-regions) bioindicators of micro and macro litter in open waters in the
project “Plastic Busters MPAs: preserving biodiversity from plastics in Mediter-
ranean Marine Protected Areas”. In this way, a new experimental digestion
method basing on a combination of basic-acid agents was applied due to the
complex diet of this species. Two digestion steps, including potassium hydroxi-
de (KOH) and nitric acid (HNO,), allow removing most of the organic and inorga-
nic material, respectively. The method was applied to 27 fish sampled from
Sicilian “Fish Aggregating Device” (FAD) Fisheries in the central Mediterranean
Sea. The frequency of occurrence of ingested plastics was 63% and most of
them were microplastics. Polymers will be identified by Fourier transform infra-
red (FT-IR) spectroscopy technique and, also, plastic additives will be detected.
Moreover, these results confirmed the newly developed digestion method as a
reliable approach to detect microplastics in pelagic fish.
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Microplastics in the River Thames water column: levels
comparable to some of the highest recorded in the world

Rowley Katharine®**, Cucknell Anna?, Smith Brian3, Clark Paul®* And
Morritt David?

1School of Biological Sciences, Royal Holloway University of London, Egham, Surrey,
England.

2Zoological Society of London, London Zoo, Regent's Park, London, England.

3 Department of Life Sciences, The Natural History Museum, Cromwell Road, London,
England.

*Presenter: Rowley Katharine, Katharine.Rowley.2014@live.rhul.ac.uk

Studies of microplastic contamination in UK rivers remain few, despite an incre-
asing concern over its ecological effects on aquatic biota and the role of
freshwater inputs in contributing to plastic pollution in marine habitats. This
study focussed on the quantification of microplastics in the water column of the
River Thames, the catchment responsible for draining Greater London. The
main aims of this study were to quantify and identify microplastics in the water
column at two sites on the Thames Tideway, namely Putney and Greenwich,
and to test the hypothesis that there will be a net accumulation at the latter,
downstream site. Water column samples from the two sites were collected
from June through to October 2017 and were taken on the ebb and flood tides
at both the surface and at a depth of 2m. These samples were sieved, and dige-
stion methods were developed for isolating plastic fragments into different size
fractions. All 71 samples from the Thames were found to contain microplastics,
ranging from 32um-5mm in diameter; these were counted and categorised by
type and colour. FTIR analysis showed that polyethylene and polypropylene
were the most common polymers in the microplastic samples from the River. It
was estimated that, excluding microfibres, there were 25.1 microplastics m? at
Putney and 14.6 microplastics m? at Greenwich. These levels are comparable to
some of the highest recorded in the world



Do microplastics affect the freshwater blackworm
Lumbriculus variegatus?

Stock Friederike'’, Kochleus Christian?, Stiedl Joscha?,
Breuninger Esther?, Brennholt Nicole?, Reifferscheid Georg!

German Federal Institute of Hydrology, Biochemistry and Ecotoxicology, Am Mainzer
Tor 1, Koblenz, Germany.

2ETH Zurich, Department of Environmental Systems Science, Universitatstrasse 16,
Zurich, Switzerland.

*Presenter: Stock Friederike, stock@bafg.

Plastics in rivers and lakes are an emerging issue for science and regulation. So
far there is little knowledge about the pollution and ecological risks of freshwa-
ter environments with micro-,

meso-, and macroplastics, whereas the occurrence of plastics in the marine
environment has already been identified as a critical environmental concern.
On this account, numerous studies on microplastics (MP; <5 mm) in the marine
environment have been published. Although MP ingestion has already been
documented also for a small number of freshwater species, only few studies
investigated resulting biological effects. The aim of our study is to investigate
the potential effects of polyvinylchloride (PVC), polyethylene terephthalate
(PET), Polymethylmethacrylat (PMMA), Polystyrol (PS), and Polylactide (PLA)
particles on the benthic freshwater species Lumbriculus variegatus. The effects
of direct and indirect routes of exposure to MP in the size range of 63-200 um
were assessed using a sediment-water toxicity test design under static condi-
tions over a time period of 28 days (modified test method based on OECD
(2007) Test No. 225). Investigated endpoints include surviving individuals,
biomass and fitness parameters (Glycogen, triglyceride, adenylate energy
charge) as well as in-vitro testing of estrogenicity and the analysis of leached
chemicals. A general uptake and excretion of MP particles (< 200 um) by L.
variegatus were observed. Effects of MP particles on L. variegatus vary between
plastic materials and only occurred after direct-contact exposure. For example,
a dose-response relationship of surviving individuals could be derived for PVC,
but not for PET. For the other three materials, the results will be obtained
within the next weeks and presented at the conference. The analysis of leached
chemicals indicated that there is no direct causal link between inhibition of
surviving individuals and present diethylhexyl phthalate (DEHP) or estrogenic
effects.

o0
POSTER SESSIONII ® ® @

g
3,
W

169



POSTER SESSION Il @ o

P23

@/J,MED

170

Effects of polymethylmethacrylate nanoplastics on lipid
metabolism in sparus aurata

Barria Camila’, Brandts Irene?!, Balasch Joan Carles!, Tvarijonaviciute
Asta, Barreto Angela3, Martins Manuel A.%, Tort Lluis?, Oliveira Miguel?,
Teles Mariana®

! Department of Cell Biology, Physiology and Immunology, Universitat Autonoma de
Barcelona, Barcelona, Spain.

ZInterdisciplinary Laboratory of Clinical Analysis Interlab-UMU, Regional Campus of
International Excellence Mare Nostrum, University of Murcia, Espinardo, Spain.

3 Department of Biology & CESAM, University of Aveiro, Aveiro, Portugal.

“Department of Chemistry & CICECO, University of Aveiro, Aveiro, Portugal.

*Presenter: Teles Mariana, mtelesO@gmail.com

Nanoplastics (NPs) are considered emerging pollutants, and this has motivated
recent research to establish their ecological and environmental consequences.
At present, the study of the effects of NPs in aquatic organisms is still scarce,
especially in organisms of higher trophic levels, such as fish. The Mediterranean
Sea is considered a large region of high plastic accumulation, due to the high
plastic load that enters the coastal areas and the limited outflow to the Atlantic
Ocean. Gilthead sea bream (Sparus aurata) is a common fish species in the
Mediterranean Sea and one of the most cultivated species for human consump-
tion in this area. Due to this, it is highly relevant to investigate the effect that
these emerging contaminants may have on this fish species. Therefore, the
objective of this study was to evaluate the effect of polymethylmethacrylate
(PMMA) NPs on lipid metabolism in S. aurata. For this purpose, juvenile gilthe-
ad sea bream (8.7 + 2.5 g) were exposed to increasing concentrations of 61 nm
PMMA NPs (0.001, 0.01, 0.1, 1 and 10 mg / L) and liver samples were taken after
24 and 96 h. Lipids have great relevance in this context, since they are the main
energy supplier in fish. We evaluated gene expression levels (ppar-a, ppar-p
and ppar-y) and biochemical biomarkers (cholesterol, triglycerides and glucose)
related to lipid metabolism, significant to analyse the potential effects of NPs’
exposure in a fish destined for human consumption.



Measuring the size and the charge of microplastics in
aqueous suspensions with and without microorganisms
using a zeta-sizer meter

Tziourrou Pavlos®’, Bourikas Kyriakos?, Karapanagioti Hrissi K.*

! Department of Chemistry, University of Patras, Patras, Greece.
2School of Natural Sciences and Technology, Hellenic Open University, Patras, Greece.

*Presenter: Tziourrou Pavlos, tzourros@windowslive.com

To simulate the marine environment in the laboratory, a 1.5-L glass beaker was
used as bioreactor. The total suspension volume in the reactor was 1 L. An air
pump was providing constant air flow. On the first day of the bioreactor set up,
1 L of seawater was used directly from the marine environment (Patras Marina,
Greece) into the reactor. Every five days, Synthetic Seawater (SSW) was used to
refresh the aquatic solution (supernatant liquid 300 M) and then SSW with 320
mg L C,H,,0, was added as energy source. 1 g of microplastics was added in
the bioreactor on the first day [the polyethylene (PE) powder (~ 1 um) was
provided by Greek plastic industry (www.tsianakas.gr)]. A magnetic stirrer was
also used for stirring the liquid in the bioreactor. The process lasted for a
month. After the virgin samples of PE powder were coated with carbon, Scan-
ning Electron Microscopy (SEM) was used to visualize them. Zetasizer Nano ZS
was used to calculate the size and the charge of the samples: (a) SSW without
microorganisms using only virgin PE microplastics and (b) supernatant liquid
from bioreactor. In both cases, ethanol was added before the measurement to
decrease the neutral buoyancy of microplastics.

In conclusion a) Virgin PE microplastics agglomerate in larger particles and have
neutral surface charge in suspensions, whereas b) suspensions with PE micro-
plastics and microorganisms also include agglomerates of both PE and microor-
ganisms that demonstrate high surface charge.

Acknowledgments: The General Secretariat for Research and Technology (GSRT) and Hellenic
Foundation for Research and Innovation (HFRI) for Pavlos Tziourrou scholarship; The Laboratory
of Electron Microscopy and Microanalysis (L.E.M.M.) of University of Patras.
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Microplastic release from plastic bottles - comparison of two
analytical methodologies (SEM-EDX and p-FTIR)

Winkler Anna'’, Santo Nadia?, Tremolada Paolo?, Parolini Marco?, Pasini
Valerio?, Ortenzi Marco Aldo* 5, Bacchetta Renato!

! University of Milan, Department of Environmental Science and Policy, Via Celoria 26,
Milan, Italy.

2University of Milan, Unitech NOLIMITS, Imaging facility, Via Golgi 19, Milan, Italy.

3Thermo Fisher Scientific Spa, Strada Rivoltana, Rodano, Italy.

#University of Milan, Department of Chemistry, Via Golgi 19, Milan, Italy.

®University of Milan, CRC Materials & Polymers Laboratory, Department of Chemistry,
Via Golgi 19, Milan, Italy.

*Presenter: Winkler Anna, anna.winkler@unimi.it

Plastic debris and microplastics (MPs) evolve into an urgent problem for
environmental contamination; any ecosystems are subject to a sort of “plastic
invasion”. Until now, many sources have been identified and nearly all the
environmental compartments are subject to MP contamination. The detection
of MPs is, in principle, relatively simple. However, due to their size, and espe-
cially when small sizes are considered (around 1 um), it may be problematic. In
literature, different analytical approaches such as micro-Fourier transform
infrared spectroscopy (u-FTIR) and RAMAN spectroscopy, were proposed. In
this work, we compared p-FTIR with Scanning electron microscopy coupled to
Energy dispersive X-ray spectroscopy (SEM-EDX) for analysing MPs concentra-
tions in single-use polyethylene terephthalate (PET) mineral water bottles. We
further considered the release of MPs from the bottle upon exposure to mecha-
nical stress (squeezing treatment; none, 1 min, 10 min). After bottles were
exposed to the three treatments, water was filtered on a silver membrane.
Subsequently, the filters were analysed by SEM-EDX and p-FTIR. The first
methodology showed the presence of an increasing number of particles in
relation to the treatment, but this increase was not statistically significant and,
in addition, most of them were not of plastic origin. In the water samples, only
few particles of small size (<10 um) were identified by their elemental composi-
tion as PET. In contrast, u-FTIR analyses of replicates of samples analysed by
SEM-EDX, showed a lower number of particles and none could be identified as
PET (>10 um). SEM-EDX technique showed a high analytical potential because
of its resolution for small size MPs. It should be considered as additional analy-
sis to support spectroscopic methods.



Following the fate of microplastic along the Ticino River, Italy

Winkler Anna’, De Felice Beatrice?, Balestrieri Alessandro?,
Parolini Marco?, Antonioli Diego?, Gianotti Valentina?, Laus Michele?,
Ortenzi Marco Aldo*“,Tremolada Paolo!

LUniversity of Milan, Department of Environmental Science and Policy, Via Celoria 26,
Milan, Italy.

2University of Piemonte Orientale, DISIT, Via T. Michel 11, 15121 Alessandria, Italy.

3University of Milan, Department of Chemistry, Via Golgi 19, 20133 Milan, Italy.

4University of Milan, CRC Materials & Polymers Laboratory, Department of Chemistry,
Via Golgi 19, 20133 Milan, Italy.

*Presenter: Winkler Anna, anna.winkler@unimi.it

The Ticino river is known to be one of the cleanest and natural rivers in
northern ltaly. However, little is known about its microplastic (MP) pollution.
Unlike marine MP pollution, freshwater studies are still few and studies on
freshwater organism are very scarce. In this study we aim to identify and report
the abundance, composition and fate of MPs along the Ticino river by sampling
surface water, subtidal sediment, macroinvertebrates and fish (the wels catfish
Silurus glanis). Sampling sites are situated between Lago Maggiore and the
confluence with the Po river and include sampling directly downstream of
waste water treatment plants (WWTP) locations as potential main input of MP.
By analysing the size, shape, abundance, distribution and polymeric composi-
tion of the sampled MP from different environmental matrices, this research
will contribute to demonstrate predictable patterns of MP contamination along
the river. This study represents one of the first in Italy investigating the occur-
rence of MP over the flow of a river, not only from water and sediment
samples, but also related to biota. First results of MP concentration in sampled
media will be presented in the conference. Preliminary experiments already
proved the presence of fibres in wels catfish stomach. In addition to the impli-
cations of the results, also the applicability of the used sampling, extraction and
analytical technique will be assessed.
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