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Increasingly, marine and freshwater habitats are
found to be contaminated by tiny plastic fibres (also
termed “microfibres” or microplastic fibres), an issue
first described in 2011".

due to their size and shape (i.e. less than 5mm long),
microplastic fibres recorded in the environment

are generally derived from common polyesters,
polyamides (e.g. nylon), polyacrylonitrile (e.g. acrylic),
and polypropylenes?.

Plastic microfibres are ranked as the
(by
weight) in the ocean?®. According to some estimates,
there could already be
in the ocean®. They can be released into the
environment from the breakdown (shedding) of
fibres used in
either during production, use, or maintenance (i.e.
predominantly via wastewater expelled from domestic
and industrial washing machines). Abrasive action on
also results
in release of microplastic fibres®. These two sources
of microplastic pollution from fibres are discussed
separately below.

Wastewater treatment facilities currently in
operation in the UK were not designed to capture
particles of this size and all types of microplastics,
including microplastic fibres, are

&7 Even those that are
caught at wastewater facilities become part of the
sewage sludge that is often employed as fertiliser,
resulting in microplastic fibre pollution of the soil.
Soil run-off can then carry these microplastic fibres
back into waterways, and ultimately into the
marine environment®,




BRIEFING BY FAUNA & FLORA INTERNATIONAL

There is direct evidence that marine organisms at
the base of the food chain are ingesting microplastic
fibres®'®'" and growing evidence that these
microplastic fibres can

1213 In addition, and in common with other
types of microplastic pollutants, microplastic fibres
are known to concentrate hydrophobic pollutants
present in the marine environment, and may also

such as polychlorinated

bromides (PCBs) that are often incorporated into the
plastics during production''>16,

There is compelling evidence that microplastic fibres
(with the associated pollutants) negatively impact
on filter, suspension, and detritus feeders following
ingestion. Recorded impacts include a

242526 Additionally,
ingested microplastic fibres may irritate internal organs,
cause physical blockages, make animals feel full (thus
reduce feeding), and mediate the transfer of pollutants.

As these animals form the base of key food chains,
there are concerns about the potential of animals
retaining the ingested plastics and associated
pollutants in their tissues (bioaccumulation)??#2%3% and
of concentration of chemical pollutants up the food
chain, affecting larger animals (biomagnification?®'32),
including 334,
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Microplastic fibres have been found within

, including
fish, crustaceans (such as prawns), and molluscs
(such as mussels)?>2637:38494041 raising further concerns
about human health and potential sub-lethal impacts
on these stocks. All plastics recovered from animals
in deep sea experimental trawls were found to be
microplastic fibres*.

There is also emerging evidence of the presence of
microplastic fibres in

9. The potential
impact of microplastic fibres in these systems is still
being established.




It has been stated that on
the globe is made from polyester®®°'. It is estimated
that of plastic fibres are

produced annually>?,

There is a growing evidence base for the extent of
microplastic fibre loss into the environment, with
recent studies estimating that single synthetic textiles
can lose between 0.7g and 1.3g of microplastic fibres
per wash® or

% the loss from a typical load of laundry has
been estimated as 700,000 microplastic fibres>.

Following the unprecedented 2011 scientific
publication that highlighted the presence and
ingestion of microplastic fibres in the marine
environment, research has

Microplastic fibre studies have attempted to
quantify the scale of the problem in terms of

release rates and concentrations of fibres in different
water bodies. Increasingly, scientists are researching
the impacts of microplastic fibres on marine and
human life.

In addition, there is emerging research into how
the properties and weave of fabrics and washing
techniques can .
Initial research indicates that fleece fabric may lose
the most fibres®, but also age of clothes, detergent
and conditioner, washing temperature, and type of
washing machine can affect fibre loss.*®.

A range of suggestions have been made for
adapting fibre and textile design, manufacturing
processes, garment treatments, and washing
conditions®?. Despite advances in scientific
research in the field of microplastic fibre pollution,
the means that it may

be some time before there are fully consistent
recommendations as to how best to prevent future
contamination, however a number of potential
solutions and areas for further targeted research are
already being identified.
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In Sweden alone, research suggests that between

via
wastewater per annum?®. In recent years, innovation
within the clothing and outdoor apparel industry
has resulted in a number of items such as fleeces,
swimming trunks, and sports kits being made from
recycled plastic (PET) bottles. While valuable in terms
of repurposing post-consumer plastic waste and
incentivising the recapture of plastic items from waste
streams, so-called eco-clothing may simply resultin
such garments

in due course through washing.




SOLUTIONS & CURRENT ACTION:

« Textile production: There is growing recognition
that changes in fibre and fabric/textile design
will be key to long-term reduction in microplastic
fibre pollution. However, this will need wide-scale
shifts in design and sourcing practices across the
global garment industry. Research and innovation
into fibre and textile design is already underway
(for example with the announcement of the first
no-shed fleece fabric - Ecopile®). Whilst some
retailers, manufacturers and industry associations
(notably the European Outdoor Industry
Association, but also brands such as Patagonia,
H&M, Arc'teryx, Polartec, Vaude, and Adidas) are
taking the issue seriously by promoting research
and development in fabric design and finishing
options or considering internal audits of shed-
risk clothing, this is not yet widespread across the
industry. Given that many budget retailers and
brands rely on plastic-based materials, solutions
are likely to come from improved textile design
or finishing processes. Much more research is
needed at fibre and textile level to develop cost-
effective solutions to this issue (without other
environmental consequences), and incentives will
be needed within the garment industry to change
to low-shed (and eventually no-shed) materials.

textile industries should be responsible for the
environmental consequences of fibres shed by
their products, redesign of industrial and domestic
washing machines to include a filter to capture

microfibres should be recommended as a parallel

solution. Innovative filters will not address the
design of existing washing machines (although
external filters can be fitted at personal expense)
and will not cover all washing methods (such as
hand washing), thus necessitating a reduction in
shedding from source garments as well. Other
in-wash solutions to capture microfibres are in
development®'®? but most are not yet readily
available, rely on changing consumer behaviour,
and can be time consuming and/or expensive. As
a result, large-scale mainstream uptake is unlikely.

Washing machine design: Although the garment/
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A two-pronged solution? Minimising the shed
risk from clothing and improving washing
machine design to capture any remaining fibres
would be the ultimate best long-term solution.
Recognising that both the clothes and the washing
process are the root cause of microplastic fibres
entering the environment, movement from

both these industries should be encouraged
(thus avoiding a stand-off where each devolves
responsibility to the other). Joint initiatives
between garment and textile producers, retailers,
washing machine manufacturers, and product
designers are to be encouraged.

It has also been suggested than an additional
long-term solution might be redesign of sewage
treatment works® to include "Potable Reuse”
infrastructure, including ultrafiltration to capture
even microplastic fibres. At this stage we would
not recommend prioritising this solution as it is
potentially a very costly and unwieldy large-scale
infrastructural solution, which passes the burden of
cost of clean-up onto water companies and/or the
taxpayer. This would also fail to address the issue
of reuse of sewage sludge, which is commonly
applied as fertiliser.

Consumer behaviour change is often a key part of
suggested microplastic fibre pollution prevention
programmes, but at present it is not wholly
feasible or scalable without industry-led changes
in garment composition and washing machine
functionality. There is a lack of consumer choice
on this issue, beyond choosing clothes made from
non-synthetic fibres, changing textile washing
practices, and/or installing external washing
machine filters. These are not mainstream solutions
and will not effectively prevent microplastic fibre
pollution entirely. To drive change at the pace
needed and effectively prevent ongoing pollution,
key systematic changes are necessary within the
textile and washing machine industries.
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MARINE POLLUTION FROM MICROPLASTIC FIBRES

PRIORITY RECOMMENDATIONS:

« Thereis a need for all concerned parties to
work together. Whilst an approach of “extended
producer responsibility” would make the producers
and retailers of the clothing that sheds the
microplastic fibres ultimately responsible for their
environmental fate, it is also the washing machine
manufacturers whose wastewater carries the
microplastic fibres (and the government/water
companies who treat the effluent). The danger
is that inaction results from different sectors
“passing the buck”to others. FFI believes that all
vested stakeholders have a role to play, and that a
collective approach is needed.

FFI supports all efforts to unite stakeholders to
seek common or aligned solutions to the issue

of microplastic fibre pollution and as an initial
measure we promote a multi-stakeholder summit
that launches this process. Looking to the future,
policy intervention could facilitate the wider
uptake of identified best practices developed by
cross-sector industry leaders on this issue.

In parallel there is an urgent need for additional
research into the causes and especially potential
solutions for this issue, and this should be
included as a priority within statutory research
funding (i.e. via Research Councils) as well as
within all elements of responsible industries. We
are seeing the necessary collaborations between
government, NGOs, academia, and industry to
identify potential solutions, such as the recent
Mermaids programme® and the new “Textile
Mission” initiative®, but more ongoing research will
be essential, and all concerned sectors have a role
to play in promoting this.
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FFI's position is that the garment and textile
industries hold ultimate responsibility for the
shedding of microplastic fibres from the clothes
and fabrics they produce — and the potential for
long-term environmental damage and economic
cost resulting from this pollution. However, we
also recognise the time needed for adequate
research and innovation around new fibres, textile
design, and garment manufacturing processes

to reduce the shedding burden of clothing sold

in the UK. Sustained outreach efforts to raise and
hold industry’s awareness of this responsibility
would help drive change in clothing design and
sourcing, beyond the few corporations that are
currently conscious of this issue and already acting
to minimise their impact.

Equally, washing machine redesign could play a
powerful part of the solution. It is clear that change
is needed both in washing machine design and

in clothing design to fully address this problem.
However, it is questionable whether the washing
machine manufacturing industry should pay the
full costs of redesign to address microplastic
pollution problems that have grown in line with
expansions and changes in garment technology
and a “fast fashion”industry in which the longevity
and quality of clothes has often been downplayed.
It may thus be unrealistic to expect washing
machine manufacturers to take unilateral action
on this, without being embedded into a wider
movement of change on this issue.
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OTHER SOURCES OF MICROPLASTIC
FIBRES

FFI also recognises the potential impact of microplastic fibres on marine life originating from fishing ropes and
nets (fragments of nylon, polyethylene, polypropylene, polyamide, and/or knotted polyester)s®678,
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POTENTIAL SOLUTIONS AND CURRENT PRIORITIES:

FFl is promoting additional research and investment Solutions may include use of alternative materials,

into such studies, and encourages efforts that would changes in fibre and rope design, changing use of
support positive engagement from fishermen and chafing knots, and more regular net inspection

fishing associations to help develop practicable and replacement. There is a need for wider

solutions to help them prevent polluting their catch collaboration between fishing groups, research bodies,
with their own gear. and others to broker common solutions.

FOR FURTHER INFORMATION PLEASE CONTACT:

Dilyana Mihaylova
Projects Manager, Marine Plastics
Fauna & Flora International
dilyana.mihaylova@fauna-flora.org



MARINE POLLUTION FROM MICROPLASTIC FIBRES

SOURCES:

1. Browne etal (2011) Accumulation of Microplastic on Shorelines
Worldwide: Sources and Sinks

2. https://www.ellenmacarthurfoundation.org/assets/downloads
publications/A-New-Textiles-Economy_Full-Report.pdf

3. Eunomia, Plastics in the Marine Environment: Where Do They Come
From? Where Do They Go? (2016)

4. https//www.ellenmacarthurfoundation.org/assets/downloads/
publications/A-New-Textiles-Economy_Full-Report.pdf

5. Welden & Cowie (2016) Environment and gut morphology influence
microplastic retention in langoustine Nephrops norvegicus.

6. Magnusson, K., Wahlberg, C. (2014). Screening of Microplastic Particles
in and down-Stream of a Wastewater Treatment Plant. Technical Report
published for IVL Swedish Environmental Research Institute. Swedish
Environmental Research Institute: Stockholm, Sweden.

7. Personal communications with Thomas Maes of the Centre for the
Environment, Fisheries and Aquaculture Services (Lowestoft, UK) have
revealed that preliminary data on microplastic sampling downstream
of UK wastewater treatment facilities show that the maximum retention
rate of microplastic in the UK is 80%.

8. Jemec et al. (2016) Uptake and effects of microplastic textile fibers on
freshwater crustacean Daphnia magna.

9. Mathalon & Hill (2014) Microplastic fibers in the intertidal ecosystem
surrounding Halifax Harbor, Nova Scotia

10. Goldstein & Goodwin (2013) Gooseneck barnacles (Lepas s

microplastic debris in the North Pacific Subtropical Gyre.

. Steer et al (2017) Microplastic ingestion in fish larvae in the western

English Channel

12. Browne et al (2013) Microplastic Moves Pollutants and Additives to
Worms, Reducing Functions Linked to Health and Biodiversity

13.von Moos, Burkhardt-Holm & Kohler (2012) Uptake and Effects of
Microplastics on Cells and Tissue of the Blue Mussel Mytilus edulis L.
after an Experimental Exposure

14. Engler (2012) The complex interaction between marine debris and toxic

.) ingest

chemicals in the ocean.

15.Rochman et al (2013) Long-term field measurements of sorption of
organic contaminants to five types of plastic pellets : implications for
plastic marine debris

16. Galloway, Cole & Lewis (2017) Interactions of microplastic debris
throughout the marine ecosystem

17. Watts et al (2015) Ingestion of plastic microfibers by the crab Carcinus
maenas and its effect on food consumption and energy balance

18. Welden & Cowie (2016) Environment and gut morphology influence
microplastic retention in langoustine Nephrops norvegicus.

19. Galloway & Lewis (2016) Marine microplastics spell big problems for
future generations.

20. von Moos, Burkhardt-Holm & Kéhler (2012) Uptake and Effects of
Microplastics on Cells and Tissue of the Blue Mussel Mytilus edulis L.
after an Experimental Exposure

21. Galloway, Cole & Lewis (2017) Interactions of microplastic debris
throughout the marine ecosystem

22. Cole et al (2013) Microplastic ingestion by zooplankton

23. Watts et al (2015) Ingestion of plastic microfibers by the crab Carcinus

maenas and its effect on food consumption and energy balance.

24. Galloway, Cole & Lewis (2017) Interactions of microplastic debris

throughout the marine ecosystem

25. Wright et al (2013) Microplastic ingestion decreases energy reserves in

marine worms.

26. Galloway & Lewis (2016) Marine microplastics spell big problems for
future generations.

27.Browne et al (2008) Ingested microscopic plastic translocates to the

circulatory system of the mussel, Mytilus edulis (L).
28.Tanaka et al (2013) Accumulation of plastic-derived chemicals in tissues

of seabirds ingesting marine plastics

29.Rochman et al (2013) Ingested plastic transfers hazardous chemicals to
fish and induces hepatic stress

30. von Moos, Burkhardt-Holm & Kéhler (2012) Uptake and Effects of
Microplastics on Cells and Tissue of the Blue Mussel Mytilus edulis L.
after an Experimental Exposure

31. Farrell & Nelson (2013) Trophic level transfer of microplastic: Mytilus
edulis (L) to Carcinus maenas (L.).

32. lvar do Sul & Costa (2014) The present and future of microplastic
pollution in the marine environment

33. Van Cauwenberghe and Janssen 2014, Microplastics in bivalves cultured
for human consumption

34. Cole et al (2011) Microplastics as contaminants in the marine
environment: A review

35. Van Cauwenberghe and Janssen 2014, Microplastics in bivalves cultured
for human consumption

36. De Witte et al (2014) Quality assessment of the blue mussel (Mytilus
edulis): comparison between commercial and wild types.

37.Rochman et al (2015) Anthropogenic debris in seafood: Plastic debris
and fibers from textiles in fish and bivalves sold for human consumption.

38. Possatto et al (2011) Plastic debris ingestion by marine catfish: An
unexpected fisheries impact

39. Murray & Cowie 2011 Plastic contamination in the decapod crustacean
Nephrops norvegicus

40. Rodriguez, Rodriguez & Carrasco (2012) High prevalence of paternal
delivery of plastic debris in Cory’s shearwaters (Calonectris diomedea)

41. Lusher, McHugh & Thompson (2013) Occurrence of microplastics in
the gastrointestinal tract of pelagic and demersal fish from the English
Channel.

42. Taylor et al (2016) Plastic microfibre ingestion by deep-sea organisms

43. https://orbmedia.org/stories/Invisibles plastics

44. Liebezeit and Liebezeit (2014) Synthetic particles as contaminants in

German beers

45. Liebezeit and Liebezeit (2013) Non-pollen particulates in honey and
sugar

46. Yang et al (2015) Microplastic Pollution in Table Salts from China

47.Karami et al (2017) The presence of microplastics in commercial salts
from different countries

48. Nizzetto et al (2016) Are Agricultural Soils Dumps for Microplastics of
Urban Origin?.

49, http://www.independent.co.uk/news/science/microplastic-
microbeads-microfibres-pollution-environment-audit-committee-mps-
evidence-a7021051.html

50. Almroth et al (2017) Quantifying shedding of synthetic fibers from
textiles; a source of microplastics released into the environment

51. http://storyofstuff.org/blog/microfibers-are-microplastics-1/

52.Boucher & Friot (2017) Authors: Julien Boucher, Damien Friot Primary
Microplastics in the Oceans: a global evaluation of sources

53. Patagonia research report

54. https://www.ellenmacarthurfoundation.org/assets/downloads/
publications/A-New-Textiles-Economy_Full-Report.pdf

55. Napper & Thompson (2016) Release of synthetic microplastic plastic
fibres from domestic washing machines: Effects of fabric type and
washing conditions..

56.Magnuson et al (2016) Swedish sources and pathways for microplastics
to the marine environment. A review of existing data

57. Almroth et al (2017) Quantifying shedding of synthetic fibers from
textiles; a source of microplastics released into the environment

58.Roos et al. (2017) Microplastics shedding from polyester fabrics. Mistra
Future Fashion..

59. Mermaids (2017) Handbook for zero microplastics from textiles and
laundry.

60. https://www.ecotextile.com/2017103123051/materials-production-
news/first-fleece-to-not-shed-microplastics.html

61. https://www.theguardian.com/sustainable-business/2017/feb/12/
seafood-microfiber-pollution-patagonia-guppy-friend

62. https://www.kickstarter.com/projects/879498424/cora-ball-microfiber-
catching-laundry-ball

63. https://www.surfrider.org/coastal-blog/entry/plastic-microfibers-recent-

findings-and-potential-solutions
64. htto' life- mermalds eu/en

oH%SBnews%SD 10372&cHash c3c13184fe95a7e08c033caec0cf8b96

66. Murray & Cowie 2011 Plastic contamination in the decapod crustacean
Nephrops norvegicus.

67.Ramos, Barletta & Costa (2012) Ingestion of nylon threads by Gerreidae

while using a tropical estuary as foraging grounds

68. Rodriguez, Rodriguez & Carrasco (2012) High prevalence of paternal

delivery of plastic debris in Cory's shearwaters (Calonectris diomedea



http://www.fibershed.com/wp-content/uploads/2012/08/Microplastic-Study.pdf
http://www.fibershed.com/wp-content/uploads/2012/08/Microplastic-Study.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/A-New-Textiles-Economy_Full-Report.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/A-New-Textiles-Economy_Full-Report.pdf
http://www.eunomia.co.uk/reports-tools/plastics-in-the-marine-environment/ 
http://www.eunomia.co.uk/reports-tools/plastics-in-the-marine-environment/ 
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/A-New-Textiles-Economy_Full-Report.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/A-New-Textiles-Economy_Full-Report.pdf
https://www.ncbi.nlm.nih.gov/pubmed/27161832
https://www.ncbi.nlm.nih.gov/pubmed/27161832
http://www.diva-portal.org/smash/get/diva2:773505/FULLTEXT01.pdf
http://www.diva-portal.org/smash/get/diva2:773505/FULLTEXT01.pdf
http://www.diva-portal.org/smash/get/diva2:773505/FULLTEXT01.pdf
http://www.diva-portal.org/smash/get/diva2:773505/FULLTEXT01.pdf
https://www.ncbi.nlm.nih.gov/pubmed/27814536
https://www.ncbi.nlm.nih.gov/pubmed/27814536
http://www.sciencedirect.com/science/article/pii/S0025326X14001143 
http://www.sciencedirect.com/science/article/pii/S0025326X14001143 
https://peerj.com/articles/184/
https://peerj.com/articles/184/
http://www.sciencedirect.com/science/article/pii/S0269749117305031
http://www.sciencedirect.com/science/article/pii/S0269749117305031
http://www.sciencedirect.com/science/article/pii/S0960982213012530
http://www.sciencedirect.com/science/article/pii/S0960982213012530
http://pubs.acs.org/doi/abs/10.1021/es302332w
http://pubs.acs.org/doi/abs/10.1021/es302332w
http://pubs.acs.org/doi/abs/10.1021/es302332w
https://www.ncbi.nlm.nih.gov/pubmed/23088563
https://www.ncbi.nlm.nih.gov/pubmed/23088563
https://www.ncbi.nlm.nih.gov/pubmed/23270427
https://www.ncbi.nlm.nih.gov/pubmed/23270427
https://www.ncbi.nlm.nih.gov/pubmed/23270427
https://www.nature.com/articles/s41559-017-0116
https://www.nature.com/articles/s41559-017-0116
https://www.ncbi.nlm.nih.gov/pubmed/26529464
https://www.ncbi.nlm.nih.gov/pubmed/26529464
https://www.ncbi.nlm.nih.gov/pubmed/27161832 
https://www.ncbi.nlm.nih.gov/pubmed/27161832 
http://www.pnas.org/content/113/9/2331.full 
http://www.pnas.org/content/113/9/2331.full 
http://pubs.acs.org/doi/abs/10.1021/es302332w
http://pubs.acs.org/doi/abs/10.1021/es302332w
http://pubs.acs.org/doi/abs/10.1021/es302332w
https://www.nature.com/articles/s41559-017-0116
https://www.nature.com/articles/s41559-017-0116
https://www.ncbi.nlm.nih.gov/pubmed/23692270 
https://www.ncbi.nlm.nih.gov/pubmed/26529464
https://www.ncbi.nlm.nih.gov/pubmed/26529464
https://www.nature.com/articles/s41559-017-0116
https://www.nature.com/articles/s41559-017-0116
https://www.ncbi.nlm.nih.gov/pubmed/24309274
https://www.ncbi.nlm.nih.gov/pubmed/24309274
http://www.pnas.org/content/113/9/2331.full
http://www.pnas.org/content/113/9/2331.full
https://www.ncbi.nlm.nih.gov/pubmed/18678044
https://www.ncbi.nlm.nih.gov/pubmed/18678044
http://www.sciencedirect.com/science/article/pii/S0025326X12005942?via%3Dihub
http://www.sciencedirect.com/science/article/pii/S0025326X12005942?via%3Dihub
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3836290/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3836290/
http://pubs.acs.org/doi/abs/10.1021/es302332w
http://pubs.acs.org/doi/abs/10.1021/es302332w
http://pubs.acs.org/doi/abs/10.1021/es302332w
https://www.ncbi.nlm.nih.gov/pubmed/23434827
https://www.ncbi.nlm.nih.gov/pubmed/23434827
http://www.sciencedirect.com/science/article/pii/S0269749113005642
http://www.sciencedirect.com/science/article/pii/S0269749113005642
https://www.expeditionmed.eu/fr/wp-content/uploads/2015/02/Van-Cauwenberghe-2014-microplastics-in-cultured-shellfish1.pdf
https://www.expeditionmed.eu/fr/wp-content/uploads/2015/02/Van-Cauwenberghe-2014-microplastics-in-cultured-shellfish1.pdf
http://www.sciencedirect.com/science/article/pii/S0025326X11005133#b0330
http://www.sciencedirect.com/science/article/pii/S0025326X11005133#b0330
https://www.expeditionmed.eu/fr/wp-content/uploads/2015/02/Van-Cauwenberghe-2014-microplastics-in-cultured-shellfish1.pdf
https://www.expeditionmed.eu/fr/wp-content/uploads/2015/02/Van-Cauwenberghe-2014-microplastics-in-cultured-shellfish1.pdf
https://www.ncbi.nlm.nih.gov/pubmed/24969855
https://www.ncbi.nlm.nih.gov/pubmed/24969855
http://eds.b.ebscohost.com/eds/detail/detail?vid=0&sid=957f1644-a7bd-4f5b-b5d3-5aa28b4502b6%40sessionmgr103&bdata=JnNpdGU9ZWRzLWxpdmU%3d#AN=109968148&db=a9h
http://eds.b.ebscohost.com/eds/detail/detail?vid=0&sid=957f1644-a7bd-4f5b-b5d3-5aa28b4502b6%40sessionmgr103&bdata=JnNpdGU9ZWRzLWxpdmU%3d#AN=109968148&db=a9h
https://www.sciencedirect.com/science/article/pii/S0025326X11000567
https://www.sciencedirect.com/science/article/pii/S0025326X11000567
http://www.sciencedirect.com/science/article/pii/S0025326X11001755?via%3Dihub
http://www.sciencedirect.com/science/article/pii/S0025326X11001755?via%3Dihub
https://ac.els-cdn.com/S0025326X1200272X/1-s2.0-S0025326X1200272X-main.pdf?_tid=22dfb1ac-cece-11e7-a5a9-00000aacb35f&acdnat=1511277220_ecf8e38267279b2a8a2ebc1fffe2afab
https://ac.els-cdn.com/S0025326X1200272X/1-s2.0-S0025326X1200272X-main.pdf?_tid=22dfb1ac-cece-11e7-a5a9-00000aacb35f&acdnat=1511277220_ecf8e38267279b2a8a2ebc1fffe2afab
https://www.ncbi.nlm.nih.gov/pubmed/23273934
https://www.ncbi.nlm.nih.gov/pubmed/23273934
https://www.ncbi.nlm.nih.gov/pubmed/23273934
https://www.nature.com/articles/srep33997
https://orbmedia.org/stories/Invisibles_plastics
http://www.tandfonline.com/doi/abs/10.1080/19440049.2014.945099?journalCode=tfac20
http://www.tandfonline.com/doi/abs/10.1080/19440049.2014.945099?journalCode=tfac20
http://www.tandfonline.com/doi/abs/10.1080/19440049.2013.843025
http://www.tandfonline.com/doi/abs/10.1080/19440049.2013.843025
http://www.globalgarbage.org.br/mailinglist/5b03163.pdf
https://www.nature.com/articles/srep46173
https://www.nature.com/articles/srep46173
http://pubs.acs.org/doi/pdf/10.1021/acs.est.6b04140
http://pubs.acs.org/doi/pdf/10.1021/acs.est.6b04140
http://www.independent.co.uk/news/science/microplastic-microbeads-microfibres-pollution-environment-audit-committee-mps-evidence-a7021051.html
http://www.independent.co.uk/news/science/microplastic-microbeads-microfibres-pollution-environment-audit-committee-mps-evidence-a7021051.html
http://www.independent.co.uk/news/science/microplastic-microbeads-microfibres-pollution-environment-audit-committee-mps-evidence-a7021051.html
https://link.springer.com/article/10.1007%2Fs11356-017-0528-7
https://link.springer.com/article/10.1007%2Fs11356-017-0528-7
http://storyofstuff.org/blog/microfibers-are-microplastics-1/
https://portals.iucn.org/library/sites/library/files/documents/2017-002.pdf
https://portals.iucn.org/library/sites/library/files/documents/2017-002.pdf
http://www.esm.ucsb.edu/research/2016Group_Projects/documents/PataPlastFinalReport.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/A-New-Textiles-Economy_Full-Report.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/A-New-Textiles-Economy_Full-Report.pdf
https://www.ncbi.nlm.nih.gov/pubmed/27686821
https://www.ncbi.nlm.nih.gov/pubmed/27686821
https://www.ncbi.nlm.nih.gov/pubmed/27686821
https://www.naturvardsverket.se/upload/miljoarbete-i-samhallet/miljoarbete-i-sverige/regeringsuppdrag/utslapp-mikroplaster-havet/RU-mikroplaster-english-5-april-2017.pdf
https://www.naturvardsverket.se/upload/miljoarbete-i-samhallet/miljoarbete-i-sverige/regeringsuppdrag/utslapp-mikroplaster-havet/RU-mikroplaster-english-5-april-2017.pdf
https://link.springer.com/article/10.1007%2Fs11356-017-0528-7
https://link.springer.com/article/10.1007%2Fs11356-017-0528-7
http://mistrafuturefashion.com/download-publications-on-sustainable-fashion/
http://mistrafuturefashion.com/download-publications-on-sustainable-fashion/
http://www.life-mermaids.eu/ B5_Guide_Final
http://www.life-mermaids.eu/ B5_Guide_Final
https://www.ecotextile.com/2017103123051/materials-production-news/first-fleece-to-not-shed-microplastics.html
https://www.ecotextile.com/2017103123051/materials-production-news/first-fleece-to-not-shed-microplastics.html
https://www.theguardian.com/sustainable-business/2017/feb/12/seafood-microfiber-pollution-patagonia-guppy-friend
https://www.theguardian.com/sustainable-business/2017/feb/12/seafood-microfiber-pollution-patagonia-guppy-friend
https://www.kickstarter.com/projects/879498424/cora-ball-microfiber-catching-laundry-ball
https://www.kickstarter.com/projects/879498424/cora-ball-microfiber-catching-laundry-ball
https://www.surfrider.org/coastal-blog/entry/plastic-microfibers-recent-findings-and-potential-solutions
https://www.surfrider.org/coastal-blog/entry/plastic-microfibers-recent-findings-and-potential-solutions
http://life-mermaids.eu/en/
https://www.bsi-sport.de/weitere-inhalte/news-detailseite/?tx_news_pi1%5Bnews%5D=10372&cHash=c3c13184fe95a7e08c033caec0cf8b96
https://www.bsi-sport.de/weitere-inhalte/news-detailseite/?tx_news_pi1%5Bnews%5D=10372&cHash=c3c13184fe95a7e08c033caec0cf8b96
http://www.sciencedirect.com/science/article/pii/S0025326X11001755?via%3Dihub
http://www.sciencedirect.com/science/article/pii/S0025326X11001755?via%3Dihub
http://www.int-res.com/abstracts/ab/v17/n1/p29-34
http://www.int-res.com/abstracts/ab/v17/n1/p29-34
https://ac.els-cdn.com/S0025326X1200272X/1-s2.0-S0025326X1200272X-main.pdf?_tid=22dfb1ac-cece-11e7-a5a9-00000aacb35f&acdnat=1511277220_ecf8e38267279b2a8a2ebc1fffe2afab
https://ac.els-cdn.com/S0025326X1200272X/1-s2.0-S0025326X1200272X-main.pdf?_tid=22dfb1ac-cece-11e7-a5a9-00000aacb35f&acdnat=1511277220_ecf8e38267279b2a8a2ebc1fffe2afab

