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n recent years, consumers are
paying increasing attention to sus-
tainability issues like certifications

and eco-sustainability of products.
The Circular Economy principles are
gaining ground also in the bedding
segment as mattresses are among
the main contributors to global landfill
waste due to the complex combina-
tion of materials glued together.
Therefore innovation - research in
new materials and technologies that
enable full recyclability - could offer
more sustainable opportunities to
mattress manufacturers and also
respond to the increasing awareness

of consumers about health and envi-
ronment. Here we focus in particular
on alternative recyclable materials to
traditional PU foams, and the tech-
nologies using also conventional
materials (such as PU foam) but with
increasing recyclability.

BREATHAIR®

Examples of mattresses using sus-
tainable innovative materials, alter-
native to traditional PU Foam are the
Futura Mattress developed by the
German mattress manufacturer
Frankenstolz and the Soflex mat-
tress, manufactured by an Italian
company, Andrea Raimondi/Luran.
Both these mattresses are based on
BREATHAIR® core. BREATHAIR® is
a special thermoplastic polyester
elastomer, 3D structured, and 100%
recyclable. BREATHAIR® was devel-
oped by the Japanese company
TOYOBO, and is now produced by
PHP Fibers, which in 2017 took over
the BREATHAIR® activities from
TOYOBO in Europe. BREATHAIR® is
highly water repellent and exception-
ally air-permeable, extremely elastic,
highly durable, hypoallergenic,
lighter than any kind of conventional
PU foam. The material is anti-bacter-
ial as well and has a very strong
rebound characteristic. It also avoids
bedsore. Due to this very open struc-
ture, the pressure distribution is by

far more equal than compared to
foam. If burned, it doesn’t generate
toxic gasses as Polyurethane foam
does.  It doesn’t absorb grease,
water, or dust, and it is composed of
90% air. BREATHAIR® obtained the
OEKO-TEX Standard 100.

HIGHLIGHT 
ON NEW DEVELOPMENTS
The Italian Rinaldi Group is among
mattress manufacturers who are
working on the development of new
sustainable materials. The company
is currently using natural raw materi-
als for filling and natural fabrics for
mattress coverings to obtain a large-
ly sustainable product, while projects
for new materials are likely to be
ready by 2021. 
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Rinaldi Group started an important
research project a few years ago with
the scientific collaboration of the
Department of Industrial Engineering
(DIIN) of the University of Salerno
and they signed a patent on the
Comfort Driven Design that aims to
customize the mattress product
according to comfort and ergonom-
ics. Hilding Anders Bedding &
Mattress Group is implementing a
new concept of sustainable wadding,
obtained through upcycling. 
The company is also working on the
product development of a mattress
that can be easily dismantled
(expected be ready in 1 o 2 years).
Other sustainable solutions are
based on new production technolo-
gies. Besides Recticel’s 100% recy-
clable Geltex® mattresses with cov-
ers from recycled materials or Revor
Group’s 100% circular mattress,
made of BREATHAIR® and other
materials that can be endlessly
reused without reducing the value of
the material (recycled PET bottles
and metal), it’s worth mentioning the
Auping Evolve mattress, co-devel-
oped with Niaga. The Evolve mat-
tress is made of a combination of
polyester textiles, steel wire springs,
and DSM-Niaga reversible adhesive,
which makes it fully compatible with
the circular economy. This technolo-
gy enables to separate layers within
the mattress after use and to fully
recycle them into high quality raw
materials for a new Auping Evolve
mattress. That is fully circular,
according to Auping. This recycling
process has now been tested and
proven on a small scale. Royal
Auping and Niaga offers this technol-
ogy also to third parties.
Great potential for closing cycles in
the PU foam industry lies in several
circular economy solutions for PU
foam mattresses. Among others, a
prominent example is the RenuvaTM

Mattress Recycling program devel-

oped by Dow. It is a circular economy
program that aims to recycle end-of-
 life polyurethane products in collabo-
ration with the value chain and
demonstrate that PU foam from mat-
tresses is 100% recyclable. 
The first batch of polyols from the
recycled end of life mattresses is
forecasted for the first half of 2021.
Dow has started the program in
France, signing a collaboration with
Eco-mobilier, the French mattress
and furniture EPR (Extended
Producer Responsibility) organiza-
tion. The Program aims to recycle up
to 200,000 mattresses a year in
France. 

MAJOR ISSUES 
TO BE CONSIDERED
Collecting mattresses to be recycled
is a main problem. Each country has
its regulations and rules. Waste treat-
ment is handled very differently
across countries. 
A further disadvantage of these inno-
vative materials may be the higher
cost. Often final customers are not
willing to pay a higher price for sus-
tainability, as they demand a sustain-
able and recyclable product but at
price parity. 
To communicate the quality of these
new products to the end customers
through ‘traditional’ brochures could
not be easy, as only direct contact

with the customer allows to explain
the quality and performances of these
innovative materials. Some of the
interviewees reasonably expressed
doubts concerning the present prob-
lems with the old mattresses. 
However, according to most intervie-
wees, these innovative sustainable
products/solutions seem to have
great potential. They are expected to
gain market share in the medium
term due to the advantages they offer
from a sustainable and environmental
point of view from several aspects
upstream (=sustainable materials)
and downstream (less unrecycled
waste). They also respond to the new
regulations towards the direction of
economic circularity. Companies
involved in this segment expect that
the increase of production volumes
will progressively lower the unitary
price and the gap with existing (non-
sustainable) alternatives will be
reduced. 
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