
Microplastic Fibres and Particles in the 
Textile Chain – Environmental Impact and 

Health Effects



Learning Objectives
After this lecture you should be able to: 
• Define the term microplastic, its sources and emissions.
• Define the core impacts of microplastic on the environment and its 

effects on human health.
• Exemplify pros and cons of a sustainable textile consumption in the 

context of microplastic. 
• Discuss the relationship between producer / consumer

in the context of microplastic.
• Reflect and reason your consumer behavior and sustainable impact 

on microplastic production.
• Exemplify strategies to reduce microplastic.
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Definition of Microplastics and Microfibres
• Plastics are synthetic materials of petrochemical origin, 

created from polymers, sometimes supplemented with 
copolymers and/or additives. In general, they have 
poor water solubility and poor biodegradability. 

• Microplastics: solid plastic particles < 5 mm.

• Primary microplastics: intentionally added to products
for specific functions, e.g. cosmetics, pigments and paints. 

• Secondary microplastics: results from fragmentation 
of larger plastics due to abrasion or photodegradation. 

• Textile microfibres: a microplastic sub-group shed during wash cycles.
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Vorführender
Präsentationsnotizen
Image Source: Stock Bild von 'kunststoff, granulat, farbig‘, Lieferant #224718, Royalty free, https://www.colourbox.de/bild/kunststoff-granulat-farbig-bild-43139254



Prioritisation of Microplastic 
Sources and Emissions
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• Secondary microplastic sources with a relatively high score are 

synthetic fibres (nylon, polyester, polyolefin, and acrylic) from the textile 

and clothing industry (score 6-7 (same as abrasion of tyres)).

• Plastic debris which consists largely of packaging materials and disposable 

products is the most important (land-borne) source of microplastic. 

• This evaluation is based on a multi criteria analysis by Verschoor et al. 

(2014) on a scale from 1-10.
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Vorführender
Präsentationsnotizen
Verschoor, A., de Porter, L., Roex, E. and Bellert, B. (2014). Quick scan and Prioritization of Microplastic Sources and Emissions. RIVM Letter report 2014-0156. https://www.rivm.nl/bibliotheek/rapporten/2014-0156.pdf




Fast Fashion as a Global 
Environmental Justice Issue 

• Environmental hazards during production 
In 2017, the EU produced 7.4 kg of textiles per person while consuming nearly 
26 kg. The EU is therefore a net importer, e.g. of textiles made of cotton or 
polyester, both fibres associated with significant health impacts from the 
manufacturing and production processes (European Environment Agency, 2019).

• Occupational hazards during production
Includes respiratory hazards due to poor ventilation such as cotton dust and 
synthetic air particulates (microplastic) (Bick et al., 2018). 

• Textile waste
Environmental injustices continue long after the garment is sold. Fast fashion 
encourages consumers to view clothing as being disposable. EU consumers 
discard about 11 kg of textiles per person per year.
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Vorführender
Präsentationsnotizen
Bick, R., Halsey, E., & Ekenga, C. C. (2018). The global environmental injustice of fast fashion. Environmental health : a global access science source, 17(1), 92. https://doi.org/10.1186/s12940-018-0433-7
European Environment Agency (EEA) (19.11.2019). Textiles in Europe´s circular economy. https://www.eea.europa.eu/publications/textiles-in-europes-circular-economy/textiles-in-europe-s-circular-economy


It has been estimated that in 2015 EU citizens bought 6.4 million tonnes of new clothing (12.66 kg per person). 







Microplastic Contribution of the 
Textile and Clothing Industry 
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• Henry et al. (2019) estimated that 
about 20-30% of the primary source of 
microplastic pollution is synthetic clothing with 
respect to the whole life cycle
(production-consumption-disposal).

• Boucher & Friot (2017) estimated that 
of all secondary microplastic 
in the world’s oceans 35% arise 
from laundry of synthetic textiles. CC0 Wikimedia Commons

Vorführender
Präsentationsnotizen
Henry, B., Laitala, K., & Klepp, I. G. (2019). Microfibres from apparel and home textiles: Prospects for including microplastics in environmental sustainability assessment. The Science of the total environment, 652, 483–494. https://doi.org/10.1016/j.scitotenv.2018.10.166 
Boucher, J., & Friot, D. (2017). Primary microplastics in the oceans: A global evaluation of sources. Gland: IUCN 43pp. https://doi.org/10.2305/IUCN.CH.2017.01.en
Image Source: Marilao River System Garbage-plastic pollution in Marilao River, by JFVelasquez Floro, CC0, https://commons.wikimedia.org/wiki/File:1078Garbage-plastic_pollution_in_Marilao_River_08.jpg



Problem: Impacts on Global Ecosystems
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Vice News, YouTube 

Microplastic originates from incorrectly 
discarded consumer products worldwide. 
It can be detected in most of the oceans 
and is absorbed and bioaccumulated by 
marine animals. It is ubiquitous and has 
been found in the marine and terrestrial 
ecosystems, including oceans, rivers, air, 
drinking waters, sediments, and foods, 
worldwide. In addition, airborne 
microplastic leads to a fallout to aquatic 
and terrestrial surfaces (Jiang et al., 
2020). 

Vorführender
Präsentationsnotizen
Jiang, B., Kauffman, A. E., Li, L., McFee, W., Cai, B., Weinstein, J., Lead, J. R., Chatterjee, S., Scott, G. I., & Xiao, S. (2020). Health impacts of environmental contamination of micro- and nanoplastics: a review. Environmental health and preventive medicine, 25(1), 29. https://doi.org/10.1186/s12199-020-00870-9
Image Source: Vice News (2015, January 21). Toxic Tanneries Poisoning Workers in Bangladesh. | Full documentary [Video].  YouTube. https://www.youtube.com/watch?v=a0UCeTjhSJI



Sites of Release and Impacts on 
Health and Ecosystems
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Over 95% of plastic particles are retained in the biosolids from the treatment plant. The
resulting sludge is often used on agricultural land and the particles are scattered by
the wind or transported by rainwater drainage back into the water systems. The main impact
is observed in third world countries where most production takes place and wastewater is
often discharged unfiltered into waterways.

Vorführender
Präsentationsnotizen
Image Source: Henry, B., Laitala, K., & Klepp, I. G. (2019). Microfibres from apparel and home textiles: Prospects for including microplastics in environmental sustainability assessment. The Science of the total environment, 652, 483–494. https://doi.org/10.1016/j.scitotenv.2018.10.166 
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Plastic Packaging along the Textile
Supply Chain

Clothing 

Supplier Finishing

Internet / Retail Laundry

Customer

Polybag Stretch foil Hanger Clothes cover Label Hangtags Protective bag
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Vorführender
Präsentationsnotizen
Bundesministerium für Bildung und Forschung [Federal Ministry of Education and Research] (2019). Verbraucherreaktionen bei Plastik und dessen Vermeidungsmöglichkeiten am Point of Sale [Consumer Behavior Related to Plastic and its Avoidance at the Point of Sale], VerPlaPos. https://bmbf-plastik.de/de/verbundprojekt/verplapos

The project investigates the understanding and behaviour of consumers when buying plastics. It identifies plastic avoidance strategies along the textile and food supply chains and offers a holistic evaluation of different plastic alternatives (life cycle assessment). It develops new products/processes that help to reduce plastic consumption/use and informs users on product-specific plastic consumption using a plastic app.

Main outcome: Especially in the transport and distribution phase waste is generated through packaging, hangers, tags, and bags.




Beside Production Countries 
Consumers Contribute to Microplastics
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• Each year half a million tons of microplastic and 
microfibers from textile washing activities are released 
into the ocean; this is an equivalent to 50 billion plastic 
bottles (The UN Alliance for Sustainable Fashion, 
2020).

• Nizzetto et al. (2016) conservatively estimated that 
approximately 50% of sewage sludge, including the 
microplastic release from waste water treatment 
plants, is applied to agricultural lands in Europe and 
North America.

Vorführender
Präsentationsnotizen
Nizzetto, L., Futter, M.N., & Langaas, S. (2016). Are Agricultural Soils Dumps for Microplastics of Urban Origin? Environmental science & technology, 50 20, 10777-10779 .

UN Alliance For Sustainable Fashion. Synthesis Report on United Nations System-wide Initiatives related to Fashion (2020). Retrieved from: https://www.fashionabc.org/un-alliance-for-sustainable-fashion-an-overview/
Image Source: meer-strand-frau-wasser-9038216, by Ron Lach, CC0, Pexels. https://www.pexels.com/de-de/foto/meer-strand-frau-wasser-9038216/



Use and Care in Consuming Countries
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CC0, pxhere

• Microplastic pollution caused by washing processes of 
synthetic textiles was discovered to be one of the main 
sources of primary microplastics. Microfibres < 5 mm 
released during washing range from 124 to 308 mg per 
1 kg of washed fabric depending on the type of washed 
garment. This corresponds to a number of microfibres 
ranging from 640,000 to 1,500,000 (Prata et al., 2019).

• It is estimated that about half a million tonnes of plastic 
microfibres are released into the ocean annually from 
washing plastic-based textiles (EEA, 2019). 

• Wear and tear of fibres and clothing is likely to be 
another major source of microplastics, predominately 
airborne microfibres.

Vorführender
Präsentationsnotizen
Prata, J.C., da Costa, J.P., Lopes, I., Duarte, A.C., & Rocha-Santos, T.A. (2019). Environmental exposure to microplastics: An overview on possible human health effects. The Science of the total environment, 702, 134455.
European Environment Agency. Textiles in Europe´s circular economy (2019), retrieved 17.11.2021: https://www.eea.europa.eu/publications/textiles-in-europes-circular-economy/textiles-in-europe-s-circular-economy

Image Source: 
CC0, pxhere, https://pxhere.com/de/photo/1248920?utm_content=shareClip&utm_medium=referral&utm_source=pxhere



EU Regulatory Measures to Tackle 
the Microplastic Issue

Fashion DIET 12

• 2016 OECD Extended Producer Responsibility - EPR
a stewardship policy targeting corporations marketing consumer goods
that holds manufacturers responsible for the post-consumer phase of plastic 
packaging. 

• 2018/2019 EU Microplastic Positioning Paper

• 2019 EU parliament seals ban on throwaway plastics by 2021.

• 2020 EU Green Deal (The Microfibre Consortium, TMC)

Vorführender
Präsentationsnotizen
Trade policies and regulations will be the most effective solutions in bringing about large-scale change to the fast fashion industry.  

OECD.org. https://www.oecd.org/env/tools-evaluation/extendedproducerresponsibility.htm
The European Environmental Bureau. Position paper on EU restriction on microplastics. https://eeb.org/library/ngo-position-on-eu-restriction-of-microplastic/
European Parliament. Press release (2019) Parliament seals ban on throwaway plastics by 2021. https://www.europarl.europa.eu/news/en/press-room/20190321IPR32111/parliament-seals-ban-on-throwaway-plastics-by-2021
The Microfibre Consortium TMC, https://www.microfibreconsortium.com

The European Commission has requested the European Chemicals Agency (ECHA) to prepare a proposal to restrict intentionally added microplastics. This is one part of the actions to curb plastic waste and littering under the European Strategy for Plastics in a Circular Economy.



Problem: Health Effects of Microplastics

• release harmful plastic additives and/or

• adsorb other environmental chemicals. 

These chemicals have been shown to 
exhibit toxic or endocrine-disrupting 
effects on living organisms when particles 
or fibres are taken up (Jiang et al., 2020).

Fashion DIET 13

CC
0,

 C
ol

ou
rb

ox
, 2

05
15

64
9

Once in the environment, microplastic can

Vorführender
Präsentationsnotizen
Jiang, B., Kauffman, A. E., Li, L., McFee, W., Cai, B., Weinstein, J., Lead, J. R., Chatterjee, S., Scott, G. I., & Xiao, S. (2020). Health impacts of environmental contamination of micro- and nanoplastics: a review. Environmental health and preventive medicine, 25(1), 29. https://doi.org/10.1186/s12199-020-00870-9
Image Source: Stock Bild von '3d, speicher, material‘, by Lieferant 1316, CC0, by Colourbox, https://www.colourbox.de/bild/3d-speicher-material-bild-20515649



Exposure of Consumers
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Food
Microplastics have been reported in a wide range of human 
food and beverages, incl. tap water. Seafood consumption 
represents one pathway for human microplastic exposure 
via ingestion. Over 800 animal species are contaminated 
with plastic via ingestion or entanglement including marine 
mammals, fish, invertebrates, and fish-eating birds. 
Microplastics are transferred up the food web.
Microplastic (1–5000 μm) median intake rates are 553 
particles/capita/day and 883 particles/capita/day for
children and adults, respectively (Mohamed Nor et al., 
2021) and 120,000 particles per anno (Cox et al., 2019). Prata et al., 2019

Vorführender
Präsentationsnotizen
Cox, K. D., Covernton, G. A., Davies, H. L., Dower, J. F., Juanes, F., & Dudas, S. E. (2019). Human Consumption of Microplastics. Environmental science & technology, 53(12), 7068–7074. https://doi.org/10.1021/acs.est.9b01517
Image Source: Prata, J.C., da Costa, J.P., Lopes, I., Duarte, A.C., & Rocha-Santos, T.A. (2019). Environmental exposure to microplastics: An overview on possible human health effects. The Science of the total environment, 702, 134455.
Mohamed Nor, N. H., Kooi, M., Diepens, N. J., & Koelmans, A. A. (2021). Lifetime Accumulation of Microplastic in Children and Adults. Environmental science & technology, 55(8), 5084–5096. https://doi.org/10.1021/acs.est.0c07384



Exposure of Consumers
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Inhalation

• Inhalation of microplastics is greater in urban areas and is 
greater indoors than outdoors, e.g. approximately in Paris 
200 microparticles/m3/day. 

• The inhalation of microplastics results mainly from 
microfiber release by synthetic textiles. 

• Particles which are cleared from the airways end in the 
gastrointestinal tract, and so join with the particles which 
have come from ingestion (Prata et al., 2019).

Prata et al., 2019

Vorführender
Präsentationsnotizen
Prata, J.C., da Costa, J.P., Lopes, I., Duarte, A.C., & Rocha-Santos, T.A. (2019). Environmental exposure to microplastics: An overview on possible human health effects. The Science of the total environment, 702, 134455.
Image Source: Prata, J.C., da Costa, J.P., Lopes, I., Duarte, A.C., & Rocha-Santos, T.A. (2019). Environmental exposure to microplastics: An overview on possible human health effects. The Science of the total environment, 702, 134455.



Microplastics and Human Health
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Microplastics have diverse shapes and encompass a suite of chemical and biological constituents.
They can enter the human body through ingestion and inhalation where they may be taken up in
various organs and might affect health, for example, by damaging cells or inducing inflammatory
and immune reactions (Vethaak & Legler, 2021).
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Vorführender
Präsentationsnotizen
Vethaak, A. D., & Legler, J. (2021). Microplastics and human health. Science (New York, N.Y.), 371(6530), 672–674. https://doi.org/10.1126/science.abe5041
Image Source: Vethaak, A. D., & Legler, J. (2021). Microplastics and human health. Science (New York, N.Y.), 371(6530), 672–674. https://doi.org/10.1126/science.abe5041




Overview on Exposure, Uptake and
Impact on Human Health
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Vorführender
Präsentationsnotizen
Wright, S. L., & Kelly, F. J. (2017). Plastic and Human Health: A Micro Issue?. Environmental science & technology, 51(12), 6634–6647. https://doi.org/10.1021/acs.est.7b00423

*Explanations: The impacts given in the blue squares refer to studies with animals and cell cultures. The final assessment on human toxicity is presently unsettled and in the centre of a scientific debate. Hence, 
there is no clear consensus in the scientific community as to whether risk assessments based on the available exposure and toxicity data are currently possible or not. 

Local inflammations refers to inflammations in tissues of the body, a process by which the immune system defends the body from harmful agent.
Genotoxicity describes the property of chemical agents that damages the genetic information within a cell causing mutations.
Homeostasis from the Greek words for "same" and "steady," refers to any process that living things use to actively maintain fairly stable conditions.
Vector describes a carrier for harmful agents such as chemicals or infectious agents.
Translocation means the uptake of particles into a tissue, e.g. the blood.



Three Mechanisms of Microplastic Toxicity
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Chemical effects 

Leaching of chemicals in edible 
tissues. Chemicals such as 

• component monomers,
• endogenous additives,
• adsorbed environmental 

contaminants.
(Prata et al. 2019).

Physical / Particle effect

Localized toxicity of particles to 
living cells.

Biological effects
• Inflammatory responses
• Oxidative stress
• Disruptions of the gut 

microbiome (dysbiosis)
• Hitchhiker effect of 

absorbed pollutants
• Size-dependent trans-

location across living cells of 
the gut into the circulatory 
and lymphatic system
(Ramsperger et al., 2020).

Banerjee & Shelver, 2020

Vorführender
Präsentationsnotizen
Ramsperger, A., Narayana, V., Gross, W., Mohanraj, J., Thelakkat, M., Greiner, A., Schmalz, H., Kress, H., & Laforsch, C. (2020). Environmental exposure enhances the internalization of microplastic particles into cells. Science advances, 6(50), eabd1211. https://doi.org/10.1126/sciadv.abd1211

Image Source: Banerjee, A., & Shelver, W. (2020). Micro- and nanoplastic induced cellular toxicity in mammals: A review. The Science of the total environment, 755(Pt2), 142518-142518.
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Critical Review:
Linkage Effect along the Textile Value Chain 

“When it comes to microplastics, the 
impact of our consumer behaviour 
seems to strike back.” 

This statement whether microplastics 
have adverse (toxic) health effects on 
humans should be questioned by a 
thorough risk assessment.CC
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Vorführender
Präsentationsnotizen
Quote by Dirk Höfer “When it comes to microplastics, the impact of our consumer behaviour seems to strike back.” 
Image Source: CC0 Pixabay, free licence, no picture credits needed



Excursion on Exposure, Toxicity and Hazard
- a Risk Assessment Approach for Lay Persons
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A risk is understood as the possibility of 
environmental or health damage. ‘Possibility’ 
refers to the uncertainty of occurrence, i.e. 
how big is the exposure? ‘Possibility’ also refers 
to the uncertainty about the hazard, i.e. how 
toxic or severe is the impact of a 
(microparticle) uptake. The risk possibility 
follows the equation: 

Risk = Hazard x Exposure CC
 B

Y-
N

D-
N

C,
 A

. K
öh

le
r

Vorführender
Präsentationsnotizen
Image Source: CC BY-ND-NC, Koehler, A. (2015). Toxicity of Engineered Nanomaterials. Technical Report doi:10.13140/2.1.4356.6409. https://www.researchgate.net/publication/271586004 




Risk Assessment Approach for Lay Persons
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Exposure / Dosage
The likelihood and extent to 
which organisms (incl. humans) 
come into contact with 
microplastics. 
Exposure describes the amount of 
microplastics, or chemicals 
thereof, to which an organism is 
subjected to over a certain time 
period. 

Toxicity / Hazard potential
The intrinsic ability of a substance
to disrupt biological processes in
living organisms. This factor
describes the inherent property of
a certain microplastic and
depends on physical/chemical
substance properties as well as
the nature of the target organism.

Task: Please assess your personal risk (hazard/exposure) to microplastic impact 
using the scale of the figure by Köhler (2015).



Hazard Assessment - Background Info
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• The magnitude and duration of exposure determines the dosage that a target
organism can absorb. A higher dose with short duration of exposure may cause acute
toxic effects whereas long-term exposure at low doses may lead to chronic health
effects or cumulative environmental impacts.

• The toxicity of most substances follows a non-linear dose-response relationship: at
small doses, no adverse impacts can be observed (effects can even be wholesome as
in the case of pharmaceuticals) until the exposure exceeds a certain substance-
specific threshold above which adverse impacts occur.

• Among scientists, there is a growing awareness for certain toxicological mechanisms
(such as endocrine disruptors) for which a minimum effect threshold cannot be
identified with certainty. A hazard potential should not be neglected even at low
dosage because adverse long-term impacts cannot be ruled out until counterevidence
has been established.



Human Health Risk Assessment via 
Biomonitoring Studies
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There is no clear consensus in the 
scientific community as to 
whether risk assessments based 
on the available exposure and 
toxicity data are currently possible 
or not (Geueke, 2020). 
For a final assessment of the 
microplastic-induced human 
health risks epidemiological 
studies are needed.

Rubio et al., 2020

Vorführender
Präsentationsnotizen
Image Source: Rubio, L., Marcos, R., & Hernández, A. (2020). Potential adverse health effects of ingested micro- and nanoplastics on humans. Lessons learned from in vivo and in vitro mammalian models. Journal of toxicology and environmental health. Part B, Critical reviews, 23(2), 51–68. https://doi.org/10.1080/10937404.2019.1700598

Geueke, B. (2020). Dossier – Microplastics. Food Packaging Forum. https://www.foodpackagingforum.org/fpf-2016/wp- content/uploads/2020/04/FPF_Dossier13_microplastics.pdf. 




Microplastics:
Leaching of Added Chemicals and Monomers
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• Unbound chemicals / non-polymeric chemicals: Several thousand distinct additives are
used for the production of synthetic fibres and plastics, including plasticizers, pigments,
antimicrobial agents, heat stabilizers, UV stabilizers, fillers, and flame retardants.

• These additives account for approximately 4% of the 
weight of microplastics (Wright & Kelly, 2017; Prata et al., 2019).

• Unreacted Monomers: Other chemicals like antioxidants, 
UV stabilizers, nonylphenol and Bisphenol A.  
(Bisphenol A is an endocrine disruptor with hormone like estrogenic-activity. 
It also interferes with cellular gene-regulation.) CC
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Vorführender
Präsentationsnotizen
Details of the Hazard Potential of microplastic particles due to leaching of additives

Image Source: CC0 Openclipart by Raskalnikov, https://openclipart.org/detail/170208/reagenzglas




Microplastics:
Transfer of Absorbed (Ambient) Contaminants
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• Microplastics are considered to absorb and thus act as vectors for pollutants.
Because of their high surface area to volume ratio and hydrophobic surface,
microplastics can adsorb and concentrate hydrophobic organic contaminants
to a high degree, such as

• polycyclic aromatic hydrocarbons (PAHs) 

• organochlorine pesticides like dichloro-diphynyltrichloroethane (DDT) 

• hexachlorobenzene (HCB), polychlorinated biphenyls (PCBs). 

• Microplastics also accumulate heavy metals (cadmium, zinc, nickel, and lead).

• Inside the body: Pollutants easily desorb under physiological conditions in the
digestive and respiratory tract systems. Leached chemicals are likely to 
bioaccumulate (Jiang et al., 2020).
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Vorführender
Präsentationsnotizen
Details of the Hazard Potential of microplastic particles due to absorbed pollutants

Image Source: CC0 Openclipart by Raskalnikov, https://openclipart.org/detail/170208/reagenzglas



Microplastics:
Inhalation of Indoor Air Microfibres
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• Microfibre concentrations are higher in air indoors 
than outdoors up to 60 fibres/m3 (Prata et al., 2019).

• Indoor microplastics: 2/3 of fibres are non-synthetic/cellulosic, 
and 1/3 is synthetic mainly PP from carpets or furnishing.

• Some observed fibres are too large to be inhaled but the 
exposure may occur through dust ingestion, which is particularly a risk for young children. 

• Studies showed that abrasion of fibres and particles from flame retardant treated 
curtain upholstery led to spiked flame retardant concentration in ambient dust samples. 
(Abdallah & Harrad, 2018).

CC0, by Wikimedia Commons

Vorführender
Präsentationsnotizen
Abdallah, M. A., & Harrad, S. (2018). Dermal contact with furniture fabrics is a significant pathway of human exposure to brominated flame retardants. Environment international, 118, 26–33. https://doi.org/10.1016/j.envint.2018.05.027
Image Source: This image is a work of a United States Department of Transportation employee, taken or made as part of that person's official duties. As a work of the U.S. federal government, the image is in the public domain. CC0, https://upload.wikimedia.org/wikipedia/commons/2/28/DOT_hazmat_-_Inhalation_Hazard_-_Label.svg



Occupational Health Aspects
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• Respiratory irritations: Studies among nylon flock
workers found that 4% of the personnel had
interstitial lung disease with coughing,
breathlessness and wheezing (Lai & Christiani,
2013). Histopathological analysis of lung biopsies
from workers in the textile (nylon, polyester,
polyolefin, and acrylic) industry showed connective
tissue disorders (interstitial fibrosis).

• Byssinosis is a non-specific chronic respiratory
disease in textile workers exposed to dusts of
cotton, hemp or flax (due to cellulosic microfibres).

Sarkar, 2013

Vorführender
Präsentationsnotizen
Lai, P. S., & Christiani, D. C. (2013). Long-term respiratory health effects in textile workers. Current opinion in pulmonary medicine, 19(2), 152–157. https://doi.org/10.1097/MCP.0b013e32835cee9a
Singh, Z., & Chadha, P. (2016). Textile industry and occupational cancer. Journal of occupational medicine and toxicology (London, England), 11, 39. https://doi.org/10.1186/s12995-016-0128-3
Wong, E. Y., Ray, R. M., Gao, D. L., Wernli, K. J., Li, W., Fitzgibbons, E. D., Camp, J. E., Astrakianakis, G., Heagerty, P. J., De Roos, A. J., Holt, V. L., Thomas, D. B., & Checkoway, H. (2009). Dust and chemical exposures, and miscarriage risk among women textile workers in Shanghai, China. Occupational and environmental medicine, 66(3), 161–168. https://doi.org/10.1136/oem.2008.039065

Image Source: Sarkar, P. (2013). Safety and Hazardous Atmosphere in Textile Industries. https://www.onlineclothingstudy.com/2013/07/safety-and-hazardous-atmosphere-in.html#more
�




Occupational Health Aspects
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• Cancer suspicion: Both cellulosic and plastic
microfibers have been observed in non-neoplastic and
malignant lung tissue taken from patients with
different types of lung cancer, i.e. the fibres are
biopersistent. Fibres of 15-20 µm length cannot be
cleared efficiently from the lung and fibres with a
length between 0.3-10.0 µm are carcinogenic (Singh &
Chadha, 2016).

• Elevation in risk of miscarriages of dust exposed textile
workers in Shanghai area (Wong et al., 2009).

Sarkar, 2013
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Wong, E. Y., Ray, R. M., Gao, D. L., Wernli, K. J., Li, W., Fitzgibbons, E. D., Camp, J. E., Astrakianakis, G., Heagerty, P. J., De Roos, A. J., Holt, V. L., Thomas, D. B., & Checkoway, H. (2009). Dust and chemical exposures, and miscarriage risk among women textile workers in Shanghai, China. Occupational and environmental medicine, 66(3), 161–168. https://doi.org/10.1136/oem.2008.039065

Image Source: Sarkar, P. (2013). Safety and Hazardous Atmosphere in Textile Industries. https://www.onlineclothingstudy.com/2013/07/safety-and-hazardous-atmosphere-in.html#more





How to Reduce Microplastics 
by Shopping Behaviour
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• Buy clothing made from organic polymers or natural fibres such as cotton, linen, silk 
or wool. Maximise the use of textiles made from biodegradable and renewable 
fibres (taken the respective resources into account).

• Buy less or clothing from sustainable 
(slow fashion) brands (Šajn, 2019).

• Prefer second hand, swap or donate clothes
(thus avoiding e.g. new packaging).

• Participate in clothes collections for re-use, repair
and upcycling (instead of incineration or landfill).

• Watch out for increased transparency and environmental labelling.

• Task: Discuss your options and reflect your purchasing behaviour. 

CC0 by Mart Productions, pexels
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How to Reduce Microplastics in Use and Care
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• Wash less if you can (Gray, 2017). 

• Utilise the full load of the machine. 

• Use colder settings for synthetics (30-40 degrees). 

• Use liquid detergents because they are less abrasive.

• Reduce spin speed because it provides less agitation. 

• Use clothesline as tumble drying releases
3.5 x more fibres than washing 
(Kapp & Miller, 2020).

Tasks:
... Reflect your own washing behaviour

... What can you improve?

CC0, pxhere
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How Future Technologies May Reduce 
Microplastics Release from Apparel Washing
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• Changes in the fibre, yarn, fabric, and the clothing design construction 
(in terms of durability and biodegradability). Natural cellulosic and protein fibres are 
thought to be better for the environment and for human health. Man-made fibres 
such as Lyocell, made from cellulose in a closed loop production cycle, allow recycling 
of 99% of the chemicals (Lenzing AG, 2020).

• Modification in the washing technology, for example improved filtering systems.

• Improved filtration systems in wastewater treatment processes. 

Vorführender
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OER Explanation

• OER Licence CC BY-SA except the logos and where otherwise stated 
e.g. images, photos, pictures.

• A full citation of text and image sources is always given at the first 
mention of the authors in the notes beneath the slide, otherwise 
short citation in the text or on the slide. Full citations are also given 
at the end of the lecture on separate slides.
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Contact

University of Education Freiburg
Institute of Everyday Culture, Sports and Health
Department Fashion and Textile
Prof. Dr. Dirk Höfer
E-mail: dirk.hoefer@ph-freiburg.de
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