
microplastics

what does  
science say?

the bfr science comic



plastic

'plastic' originally 
simply meant 'pliable and 

easy to shape'. 
only later did it become a term 

for materials we today 
call polymers ...

the first synthetic polymer 
was invented in 1869 by john wesley 
hyatt. a new york company offered 
$1o,ooo for an alternative to ivory ...

wow! 
interesting! 

my billiard 
balls - pure 

ivory! good 
break!

by using cotton cellulose and camphor, 
hyatt discovered a mouldable plastic 
that could imitate natural substances 
like tortoise shell and ivory.

today, we see things differently. 
we now know that plastics in the 
environment are degraded very 
slowly and incompletely.

his discovery was considered 
revolutionary And was advertised
as 'salvation of the environment'. 

we are 
saved!finally!

over time, 
plastic breaks
down into many 
small particles:

+++ microplastics +++

what does  
science say?



microplastics 
are defined as small 
plastic particles 

of various origins, sizes, 
and shapes … 

how can 
we better under-
stand these vast 
differences  

in size?

particles 
considered microplastics 

range from “invisible” to 
“visible to the 
naked eye”.

microplastics are 
produced during the 

manufacture and use of 
various products.

micro- 
plastics 

also arise from 
rubbish.

... there is no 
consensus about size yet,
but definitions typically range 
between o.oo1 Millimetres 

(mm) to 5 mm.

examples of the size range 
for microplastics:

e. coli:    o,oo1 mm

These are the sources  
of microplastics:

pencil eraseri: 5 mm

bottles
bags

packaging

abrasion 
from tyres

artificial 
turf textile 

fibres

emilia, 
you’re turning 
yellow!

no worries, 
it’s just a 
feeling …



and how do  
microplastics 
enter into the 

environment?

other examples are the degradation of plastic products 
in nature or tyre Abrasion.

wait a minute, 
if microplastics are 
in the environment, 

can they end up in 
food?

 washings,
for example:

the abrasion from clothing 
with plastic fibres gets into the water 

through washing. water treatment  
doesn´t completely filter those 
particles out of the water, so they  

return to the natural water  
cycle, for instance through 

agriculture.



what we know so far: 
microplastics are generally 
too large to distribute 

throughout the body and 
are typically simply 

excreted.

in the liver, the particles can be 
engulfed by being encircled by the cell 
membrane ...

 intestinal 
  cells are 
not damaged by
nanoplastics.

the Bfr has investigated 'in vitro' how 
nanoplastics affect cells. this was a 
laboratory-based study, we cannot yet 
say how an actual body would react.

and what about 
nanoplastics? 

those are even 
smaller, 

right? omg! 

aha?!

the tip of 
a pencil measures 1 mm. 

if you were to put 
1 million particles in that tip, 

each one would be 
1 nanometre.

liver cells

nanoplastics are particles  
between 1 nanometre and 
1oo nanometres.

+++ we call this endocytosis +++
However, no damaging effects 
were observed here either.



currently, 
this issue is all over 
the media and on 
everyone’s mind …

indeed! and the 
results of another 

bfr survey on risk perception 
show that concern about 

+++ microplastics +++
is increasing. 

when people were asked 
how well informed they 
felt about microplastics 
in food, 

36% 
said that they were not 
well informed or had 
never heard of this issue.

2017 2019 2025

44 56 67

are you personally concerned 
about microplastics!?
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despite the gaps in our 
knowledge, there are already 

enough data to start thinking 
about regulations for 

microplastics.

+++ microbeads +++
in cosmetics, e.g. in body 
scrubs, have been banned 
in the eu since 2023.

the sale of 
microplastics, including 
+++ plastic glitter +++ 
on their own or as  
additives in products 
(e.g. craft kits, toys, 
etc.) has also been 
forbidden.

more research 
is needed to identify the 
health risks of 

micro- and 
nanoplastics.

more information: www.bfr.bund.de/en

Look! 
There are still

two data loads left 
to evaluate!!! 

these 
restrictions 
are expected to 

prevent the release of 
about 5oo,ooo tonnes 
of microplastics over 

a period of 
2o years.
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