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A problem solver turned into a problem

Why starting an Collaborative Research Center?

Foto: Victor auf Unsplash

https://unsplash.com/@victor_g?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/de/fotos/UoIiVYka3VY?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Why starting an Collaborative Research Center?

Plastics pollution is a “wicked problem” that is highly interconnected to the 
economy, environment, and society

Foto: i-stock, Getty Images



Why starting an Collaborative Research Center?
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MP is a potential risk to the environment, economy and society



After 19 years of intensive research: lot of progress is made - but many questions about 
the effects, transport in the environment and degradation are still largely unresolved.

Why?

2004

7

Challenges



a diverse suite of contaminants
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Microplastics ≠ Microplastics



a diverse suite of contaminants
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Microplastics ≠ Microplastics

textile fibres

tire abrasion

pellet loss
Foto: i-stock, Getty Images

Foto: JOHN BEARBY IMAGES auf Unsplash

Foto: Sören Funk auf Unsplash

https://unsplash.com/es/@john_bearby_images?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/de/fotos/J1X-sfoX7DY?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/@soerenfunk?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/de/fotos/jQuky0VINAI?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Mikroplastik ≠ Mikroplastik

2022



a diverse suite of contaminants

11

Microplastics ≠ Microplastics

➢ Grand challenges



Triebskorn et al. (2019) “Lacking information on the exact 
particle qualities (…) poses a drawback.”

Stock et al. (2021) “(…) all existing studies dealing with 
microplastic uptake and toxicity exclusively used spherical, 
monodisperse model polystyrene particles.”

Rozman & Kalčíková (2022) “(…) the majority of microplastic 
particles used are manufactured spheres of polystyrene (…), 
did not characterize the particles used, and that a minority of 
studies used aged particles, or used natural particles as a 
control.”

Hampton et al. (2022) “For some characteristics, such as 
morphology and polymer type, more data are needed. Other 
characteristics are not described or reported in the literature.”

➢ Fundamental understanding of effects as a function of particle properties

Forschungsrichtungen von 
MP-Laborstudien von 2016 bis 2020
Rozman & Kalčíková (2022)
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Biological effectsChallenges



“Most MP transport processes, and environmental 
impacts remain poorly understood.“

2021

13

& Interaction with Biota

➢ Fundamental understanding of the transport behavior as a function of particle properties

Transport & migrationChallenges



“Knowledge on the environmental degradation 
of plastics and the formation of microplastics is 

still limited.”

2021
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➢ Fundamental understanding of degradation mechanisms as a function of particle 
properties

DegradationChallenges
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➢ Grand challenges = project areas

Challenges
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➢ Knowledge gain = Environmentally relevant properties

Joint knowledge gain
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Basis

➢ Assessment of environmental risks
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Basis

➢ Development of new materials/solutions
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Challenges

➢ Development of new materials/solutions
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➢ Understanding the interrelationships
➢ High degree of interdisciplinarity

Complex topic
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Interdisciplinary Team
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Interdisciplinary expertise

Collaborative Research Centre 1357

Over 160 scientists

Open for collaboration

https://www.sfb-mikroplastik.uni-bayreuth.de/en/

https://www.sfb-mikroplastik.uni-bayreuth.de/en/
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Bayreuther Zentrum für 
Kolloide und Grenzflächen 

BZMB
Bayreuther Zentrum für 
Molekulare Biowissenschaften

Interdisciplinary expertise
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(sublethal) effects: induced by the plastic material itself and not by particle exposure per se 
(use of natural reference particles mandatory)

1. Funding period key results

2 µm

Biological Effects

besides size and morphology: eco-corona, aging, ζ-potential, additives and residual monomers play a 
decisive role for the effects

➢ detailed characterization of the physical and chemical properties of MP are essential for 
understanding the effects
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Behavior und Migration

Rapid heteroaggregation with environmental particles (humic acids, ferric (oxy)hydroxide, 
aluminimium hydroxide) affects environmental behavior.

environmental behavior strongly depend on particle properties in air, water and soil

➢ detailed characterization of the physical and chemical properties of MP are essential for 
understanding behavior and migration

1. Funding period key results
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Degradation

Degradation mechanisms and models for PS, PE, PP

1. Funding period key results

Foto: Sören Funk auf Unsplash

https://unsplash.com/@soerenfunk?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/de/fotos/jQuky0VINAI?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Focus 2. Phase
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Focus 2. Phase

Donaldson et al. 2010
Foto: i-stock, Getty Images
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Focus 2. Phase

Photo: Matthew Valentino / Unsplash.  
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Focus 2. Phase- ecological effects

sublethal effects: induced by the plastic material itself and not by particle exposure per se 
(use of natural reference particles mandatory)

Biotic interactions

Minor et al. 2010
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Focus 2. Phase- need for solutions and novel polymers



▪ "Nucleus" for national and international cooperation 

– open for collaboration

▪ SFB 1357 as a pioneer for further initiatives and innovations

Interdisciplinary Center for microplastics research
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Complexity of the topic requires close and well-networked cooperation
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Thank you

https://www.sfb-mikroplastik.uni-bayreuth.de/en/index.html
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