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The Nyguard company produces 
zipper fastenings whose every 

component, from the starting 
piece to the zipper itself, consists 

of Vestamid Terra, a bio-based 
plastic from Evonik 

Y 
ear after year, about 20,000 tons of 
used toothbrushes land in garbage 

dumps—in the USA alone. The problem is 
that most manufacturers use several differ-
ent plastics to make their products. The 
combination ensures that the toothbrush is 
lightweight and inexpensive and doesn’t 
irritate the user’s gums. However, because 
it’s difficult or impossible to separate its 
component materials into different types, 
they cannot be recycled. 

It’s the same story for toiletries, elec-
tronics, clothing, and packaging. In count-
less manufacturing processes, materials are 
mixed or bonded in order to make products 
practical, safe, hygienic or wrinkle-resis-
tant. And that leads to the same problem we 
saw with toothbrushes—after their useful 
life is over, these items cannot be recycled 
in a practical way.

ENVIRONMENTALLY FRIENDLY AND 
EFFICIENT

“Take-Make-Use-Waste” is the phrase used 
by experts to describe linear product systems 
of this type. However, climate change and in-
creasing environmental pollution are making 
it obvious that if we want a sustainable future 
we need a new paradigm: the “Make-Use-
Recycle-Make” circular economy. One fu-
ture-oriented principle for realizing efficient 
circular flows of this nature is the concept of 
monomaterial design. This type of product is 
made of a single material that can be easily 
processed and fed once again into the cycle of 
production and utilization. 

SYNERGIES WITH 3D PRINTING
Although the concept sounds so simple, 
there’s still a long way to go before a diverse 
and sustainable product range of monoma-
terials can be marketed. Nonetheless, lim-
iting products to a single material harbors 
tremendous economic and environmental 
potential, especially in combination with 
other technologies such as 3D printing. This 
type of production makes it possible to dis-
pense with glue or screws. As a result, in 
the future it could be possible to make even 
complex products out of monomaterials. 

In an effort to identify possible practical 
applications, the Foresight team at Creavis 
is developing a variety of scenarios for plas-
tic in the year 2040. In addition, the “Cir-
cularity of Plastics” unit, which was formed 
in December 2020, is working to develop 
transformative innovations for the creation 
of plastic material cycles. This is how Crea-
vis is supporting Evonik’s global program 

“Circular Plastics,” whose objective is to 
make plastic material cycles a reality as 
soon as possible.  

Many examples prove that an approach of 
this kind is possible. For example, in 2019 
the industrial designer Alexia von Salomon 
presented a toothbrush whose every com-
ponent, from the bristles to the handle, is 
made of the same plastic. As a result, this 
toothbrush can be recycled over and over 
again. The packaging industry is also inves-
ting in a future characterized by monoma-
terials. For example, for the past year the 
product range of the Mondi Kalenobel 
company has included a monomaterial that 
the food conglomerate Unilever uses for the 
packaging of Knorr instant soups in Turkey. 

The clothing industry has made espe-
cially good progress. Several fashion brands 
are already testing the use of monomateri-
als. Adidas, for instance, presented its FU-
TURECRAFT.LOOP sneakers in 2019. From 
their soles to their shoelaces, these athletic 
shoes are made of a single plastic, a ther-
moplastic polyurethane. 

The Nyguard company has set itself the 
goal of creating a circular economy for zip-
per fastenings. Its Ny2Life zippers also con-
sist of only one material. The company’s 
product range now includes three monoma-
terial variants. One of them is made of Vest-
amid Terra, a bio-based plastic from Evonik.

Most products for everyday use consist of a mix of 
materials. That increases their practical utility, but it 
makes recycling more difficult. Especially for plas-
tics, a switch to monomaterials could make it easier 
to recycle products—an important step toward a 
circular economy
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