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WATER-SOLUBLE PACKAGING APPLICATIONS WITH

THE BIOPLASTIC
SPECIALIST
To create your water-soluble packaging just take Terrasol®.
This environmentally friendly PVOH (polyvinyl alcohol) compound
is fully biodegradable when in solution,
leaves no toxic residue in the nature after its dissolution in water and
has good processing and printing properties.
Terrasol® was made for the production of water-soluble films with a high flexibility
and tensile strength. It is perfect for making detergent packaging and sachets
as well as hygienic laundry bags for care homes and hospitals.
Get in touch with us to find your bioplastic solution!
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It is November, and the Corona crisis still holds many parts of the
world in an iron grip. The infection rates in many countries are higher
than ever, with the so-called second wave forcing many of us to stay at
home. Trade shows and conferences are digital, proper business
meetings next to impossible.
However, some trade shows still happen physically. They were
possible due to sophisticated hygiene concepts, limited and
controlled access, and disciplined visitors obeying face mask rules
and other regulations.
Where this is not possible, the organizers go for hybrid solutions
or digital trade shows. We held our first two online congresses
this year as well. While any online event is always a far cry from
the real deal, we can say that our congresses were both rather
successful and we are quite happy with the attendance and the
feedback we got.
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But we want to meet, do business face-to-face and party with
old friends. With a couple of vaccines on the horizon, let’s be
optimistic that in 2021 we can return to normalcy – step by step.
We cross our fingers that we can meet you in person at our
conferences next year. For example in March for the 2nd PHA
platform World Congress. The call for papers for the 4th edition
of our bio!PAC conference on biobased packaging (scheduled for
11+12 May 2021 in Düsseldorf Germany) is still open, and we are
looking forward to proposals.

Nov/Dec
Highlights

Until then, rest assured that we do our best to publish our magazine,
the daily news, and newsletters as usual.

Films, Flexibles, Bags is traditionally the first highlight topic of every
December issue of bioplastics MAGAZINE. The other highlight this year
is Bioplastics made from waste streams.

Follow us on twitter!

www.twitter.com/bioplasticsmag

As always, we’ve rounded up some of the most recent news items on
materials and applications to keep you abreast of the latest innovations
and ongoing advances in the world of bioplastics.
Let me take this opportunity to wish you all a relaxing time over the
holidays as this year comes to an end. Let’s hope the next one will be
easier to stomach.
Until then, please enjoy reading bioplastics MAGAZINE and – stay
healthy.

Like us on Facebook!

www.facebook.com/bioplasticsmagazine

Sincerely yours
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Futerro launches the
first fully integrated
PLA plant in China
FUTERRO, a subsidiary of the Belgian GALACTIC
group, has started operating the first integrated
PLA production unit in China in collaboration with
its historical partner BBCA Biochemical.
Located in the city of Bengbu (Anhui), the PLA
unit has a capacity of 30,000 tonnes/year and is
supplied by a lactic acid unit with a capacity of
80,000 tonnes, that also supplies a company
belonging to Galactic producing food ingredients
based on lactic acid for the Asian market.
The 3 factories were built in record time of 24
months by a mixed Belgian-Chinese team.
The new lactic acid and PLA units incorporate
new patented technologies that allow the
production of high-quality products at competitive
costs. Futerro and BBCA are already planning
to bring the lactic acid production to 180,000 t/a
(which will make it one of the largest units in the
world) and that of PLA to 100,000 t/a (which will be
Asia's leading unit in terms of capacity).
“This first plant is an important step in Futerro’s
evolution. Today, we see that PLA is beginning
to find its place in the world of plastics not only
due to its natural origin but also to its intrinsic
properties,” said Frédéric van Gansberghe,
CEO of Futerro. “We believe that after 30 years
of development, PLA will experience a strong
acceleration in the upcoming years. ”

News

PLA plant for B&F PLA
completed in record time
B&F PLA has completed the construction of China’s first
fully-integrated sugar-to-PLA plant located in Bengbu, Anhui
Province.
The facility utilizes Sulzer’s distillation, crystallization and
polymerization technologies and has the capacity to produce
30,000 tonnes of PLA per year.
The new plant uses glucose from locally sourced corn to
produce lactic acid and different grades of PLA, allowing B&F
PLA to support the expanding market for PLA materials. More
precisely, the manufacturer is now able to deliver plant-based
polymers with different molecular weights and L(+)/D(-) ratios
to provide suitable materials for a wide variety of applications.
Sulzer, the leader in separation and mixing technologies,
played a crucial role in the construction of the plant, which was
completed in record time. The company designed, engineered
and supplied customized mass transfer equipment for the
purification of lactide and polymerization processes. Extensive
remote assistance during pre-commissioning, commissioning
and start-up was also provided to help B&F PLA begin its
operations quickly and smoothly.
The successful completion of this project was enabled
by Sulzer’s extensive experience in delivering customized
equipment and key processing units for bioplastic manufacturing.
In particular, the company develops specialized falling film and
static crystallizers, loop and plug-flow reactors, mixers as
well as distillation and devolatilization technologies for plants
involved in any stage of sugar-to-PLA processing. MT
www.sulzer.com

Futerro is offering licenses for the production
of lactic acid by fermentation monomer, PLA
and LOOPLA, which is a recycling process for
converting PLA back into lactic acid. PLA has a low
carbon foot - print which minimizes the impact of
its production on the global warming. MT
www.futerro.com

Picks & clicks
Most frequently clicked news

Here’s a look at our most popular online content of the past two months.
The story that got the most clicks from the visitors to bioplasticsmagazine.com was:
tinyurl.com/news-20200925

Newlight Technologies opens new commercial-scale
AirCarbon production facility
(25 September 2020)

Newlight Technologies, Inc., a California biotechnology company that
manufactures PHB, a type of PHA, has announced the opening of a new
commercial-scale AirCarbon production facility in Southern California,
called Eagle 3.
Newlight has spent over a decade perfecting the production of AirCarbon: a
material made by life from the ocean using air and carbon from greenhouse gas.
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Towards 100% plantbased PET

Cathay Biotech
huge investment

LCA reveals CMF process is
carbon negative

Yicai Global (www.yicaiglobal.com) recently reported
that the Chinese biological manufacturer Cathay Biotech
is penning an agreement with the Shanxi Transition
and Comprehensive Reform Demonstration Zone’s
Management Committee to jointly build a Shanxi Synthetic
Biological Industry Ecological Park for CNY8 billion (USD1.2
billion), and the company plans to invest CNY4.01 billion of
this amount, referring to a company statement.

Origin Materials (West Sacramento, California,
USA) recently released a Life Cycle Assessment,
analyzing the environmental impact of sustainable
coproducts
5-chloromethylfurfural,
furfural,
levulinic
acid,
and
hydrothermal
carbon.
The
versatile
chemical
building
block
5-chloromethylfurfural (CMF, CAS 1623 88 7), and
coproducts produced by Origin Materials’ proprietary
biomass-to-chemicals platform including furfural,
levulinic acid, and hydrothermal carbon (HTC), are
all expected to be highly carbon negative when
produced at commercial scale, according to the newly
released Life Cycle Assessment authored by Deloitte.
The Life Cycle Assessment studies Origin Materials’
products across four environmental criteria: climate
change, ecosystem quality, resource consumption,
and human health. The study demonstrates significant
climate change benefit at commercial production scale,
showing expected climate change impact when using
sustainably grown North American softwood as follows:
-1.2 kg CO2 eq/kg CMF; -1.7 kg CO2 eq/kg HTC; -1.5
kg CO2 eq/kg furfural; -1.4 kg CO2 eq/kg levulinic acid.
5-chloromethylfurfural is a highly flexible raw
material for many applications including polyethylene
terephthalate (PET) through precursors para-xylene
(pX) and purified terephthalic acid (PTA), as well as
numerous commodity and specialty chemicals including
furandicarboxylic acid (FDCA), monomers, surfactants,
plasticizers and many more. Origin’s proprietary
biomass-to-chemicals technology directly converts
lignocellulosic plant-based carbon into chemical
building blocks in a highly economical process, without
the need for an independent saccharification step.
“We’re giving the chemical industry the tools it needs
to lower the greenhouse gas emissions of countless
products by embracing sustainable, carbon negative
chemistries that are decoupled from petrochemical
economics,” says Dr. Robin Gibson, Origin’s Director
of Business Development. “Compared with petroleum,
Origin’s furan chemistry platform offers lower costs,
dramatically reduced climate change impact, and the
ability to utilize vast and global resources like timber
residues and waste biomass. This innovation means that
Origin can offer sustainable and economical solutions
to at least a third of the global chemical industry.”
Origin Materials is a chemical technology company
enabling the world’s transition to sustainable
materials. Origin is headquartered in California
with a facility under construction in Ontario,
Canada. Origin’s technology produces buildingblock furanic intermediates from biomass. MT
www.originmaterials.com
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As the main investor in the industrial park, Cathay
Biotech will hold at least 50.125 % stake in each project
company, the statement said.
The park will house a corn deep processing project with
an annual output of 2.4 million tonnes, a biobased pentane
diamine project with an annual 500,000-tonne capacity,
a biobased polyamide project able to turn out 900,000
tonnes per year and a biobased long-chain dibasic acid
project with an annual 80,000-tonne production. MT
tinyurl.com/cathay-investment (full online report)

LEGO to invest
The LEGO Group (Billund Denmark) recently
announced plans to invest up to US$400 million over
three years to accelerate sustainability and social
responsibility initiatives. The investment will cover both
long-term investments and ongoing costs. The company,
which has made a series of moves over the past 10 years
to build a better planet for future generations, believes
it’s increasingly urgent and important to prioritise
environmental and social activity.
This includes a continued research into new, more
sustainable plastics from renewable and recycled
sources, and join forces with research institutes and
other companies especially those developing new
recycling and biobased material production technologies
to find materials which are as durable and high quality
as those used today.
The planned investments include both costs associated
with the development of new sustainable materials and
the investments in manufacturing equipment. MT
www.lego.com | https://tinyurl.com/lego-press-release

daily upated news at
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News

OWS to open a laboratory in Ohio
OWS Inc. (Cincinatti, Ohio, USA) will open a laboratory in Dayton, Ohio in spring 2021 to meet rapidly growing demand for
biodegradation and compostability testing services. The new site will augment the laboratory located at the headquarters of
OWS’s parent company, Organic Waste Systems NV, in Gent, Belgium, which is currently undergoing a 30 % capacity expansion
to be completed by the end of 2020, bringing total capacity to more than 3,000 test reactors.
“We are seeing unprecedented growth in the development of biodegradable polymers and compostable products,” said
Richard Tillinger, general manager of OWS’s North American business unit. “Both large and small companies are developing
new materials and finished products to replace conventional plastics, particularly single-use plastics in food serviceware and
food packaging. Other companies are researching new products to comply with recent legislation regarding products that can
contribute to the issue of microplastics in the environment.”
OWS is a strictly independent testing laboratory with more than 30 years of experience in the field of biodegradability and
compostability testing, tallying 12,500+ materials for 1500+ clients all over the world - including the most renowned producers
of biodegradable and compostable resins, intermediates and finished products.
OWS is member of relevant industry associations, including European Bioplastics (Europe), US Composting Council - USCC
(US) and BPP (Belgium). OWS is the only laboratory worldwide which is recognized by all certification bodies active in the
field of biodegradability and compostability: TÜV AUSTRIA (Belgium), DIN CERTCO (Germany), BPI (US), JBPA (Japan) and
ABA (Australia), and an active member of several normalization organizations such as ISO (international), CEN (European),
ASTM (US) and DIN (German). This involvement allows OWS to co-develop new test methods and specifications, fostering a
standardized approach across certification bodies so that clients do not have to run different tests to obtain certification in
different parts of the world. OWS is also an officially recognized expert by the European Commission in the field of environmental
fate, and participates in many multi-national funded research and consulting projects.
According to Tillinger, the Dayton lab will initially focus on biodegradability
testing in home and industrial composting conditions. “We then plan to
expand each year by adding additional test reactors for other environments
such as soil, fresh water and seawater, and different types of tests including
disintegration and plant toxicity. The surge in demand is coming from multiple
industry sectors, each of whom are making commitments to circularity,
sustainability and reducing accumulation of plastics in the environment,
especially the oceans.” MT
www.ows.be

Reactors in incubator at OWS, Gent, Belgium

BPI labeling guidelines
In September of 2020, the BPI (Biodegradable Products
Institute) Board of Directors approved “Guidelines for the
Labeling of Compostable Products and Packaging”, the
result of a collaborative project between BPI
staff, a task force of BPI Board companies,
and a wide range of other stakeholders both
inside and outside the BPI Membership. The
stated objective of the document is:
“To establish consistent, categoryspecific identification guidelines that make
it easy for consumers, composters and
others to identify compostable products
and packaging, with the goals of reducing
contamination, facilitating food scrap
composting programs and decreasing
landfill methane production.”

composters and others so they can be differentiated from
their non-compostable counterparts. The guidelines put
forth in this document reflect the belief that a consistent
identification strategy employed by product
manufacturers and brand owners is a key
driver in achieving differentiation and will
assist in the acceptance of food scraps and
compostable products and packaging on a
larger scale.

Guidelines For The Labeling And Identiﬁcation
Of Compostable Products And Packaging

The recommendations in this document
represent a starting point for an ongoing
conversation on how to use labeling and
identification techniques to address the
challenge of contamination in organics
streams. MT

C O P Y R I G H T © 2 0 2 0 BY T H E I N T E R N AT I O N A L B I O D EG R A DA B L E P R O D U C T S I N S T I T U T E

Compostable products and packaging
exist to help facilitate the diversion of food scraps from
landfills.
Unfortunately, the threat of contamination
from “look alike” non-compostable packaging has led
some composters to discontinue accepting even certified
compostable items. In order for compostable products and
packaging to perform their intended function, they should
be readily and easily identifiable by end-users, consumers,

https://bpiworld.org

Info:
1: The guidelines can be
downloaded form
tinyurl.com/BPI-guidelines

bioplastics MAGAZINE [06/20] Vol. 15

7

News

daily upated news at
www.bioplasticsmagazine.com

Bioplastics successfully meet all EU safety
standards
Products
made
from
biobased
plastics
must
undergo the same testing
procedures as conventional
plastic products to access the
market of the European Union
(EU). Thereby a health risk
for consumers is excluded.
Plastics intended to be
certified as biodegradable or
compostable must undergo
additional tests. “Products
made of bioplastics thus
pass even more tests than
conventional plastic products,” explains Hasso von Pogrell,
Managing Director of European Bioplastics (EUBP).
In the EU, plastic products with food contact have to comply
with strict regulations (see also pp 44). These have to be met
by biobased as well as by conventional plastics. The relevant
Commission Regulation, (EU) No. 10/2011 [1], contains
requirements for migration tests. A migration limit value
indicates the maximum permitted quantity of an ingredient
to transit into food. The limit value ensures that food contact
material does not pose a health risk to consumers. In addition
to the migration test, the composition of multi-component
materials is checked. Only those substances and materials
that have been assessed and listed in an EU overview as safe
may be used in their manufacture.
Biodegradable plastics certified for industrial composting
according to EU standard EN 13432 have to meet a fixed limit
for heavy metals and other toxic and hazardous substances.
Also, an ecotoxicity test is carried out in accordance with
the OECD [2] rules. This test examines possible effects of
industrial compost on plant growth and its toxicological
harmlessness to microorganisms. Agricultural mulch films
certified as biodegradable in soil according to EU standard
EN 17033 must comply with strict SVHC [3] guidelines. This
ensures that the films do not contain substances of very

high concern. In addition to a further test for nitrification
inhibition, EN 17033 certification also includes a procedure
to exclude negative effects on soil organisms such as
earthworms. A standard for the home composting of
carrier bags (prEN 17427) expected to be published soon
by the European Committee for Standardization (CEN) will
summarize all test procedures once again. “Products made
of bioplastics thus undergo even more test procedures than
conventional plastic products,” summarizes von Pogrell.
“The claim that products made from biobased plastics
contain harmful chemicals is untenable because of the
numerous tests that are required”, criticizes von Pogrell.
The EUBP Managing Director refers to the findings of a study
recently published by a research group from the University of
Frankfurt/Main, Germany [4]. The methodology of the study,
in which bioplastics products were subjected to migration
testing, seems highly questionable as it differs significantly
from the methodology of EU testing procedures. “Besides,
the test result of the Frankfurt study does not represent a
specific characteristic of bioplastics. On the contrary, the
different methodology leads to the same result when testing
conventional plastic products,” explains von Pogrell. MT

Deutscher Text hier:
tinyurl.com/biplastics-sicherheit
www.european-bioplastics.org
[1] https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:3201
1R0010&from=EN
[2] Organisation for Economic Cooperation and Development. The test used
is OECD 208.
[3] Substances of very high concern.
[4] N.N.: Chemicals in bioplastics not safer than those in conventional
plastics; https://aktuelles.uni-frankfurt.de/englisch/chemicals-inbioplastics-not-safer-than-those-in-conventional-plastics/

You also might want to read this:
[5] Degli Innocenti, F. Breton, T.: Is Spaghetti “safer” than Currywurst?;
https://tinyurl.com/spaghetti-and-currywurst

DSM introduces 3D printing optimized bio-PA
Royal DSM, Geleen, the Netherlands, recently announced the introduction of EcoPaXX AM4001 GF (G), a high performance
biobased PA 4.10 for fused granulate fabrication or 3D pellet printing. This 3D printing optimized version of the material used
in end-use parts, is a fit-for-purpose material that delivers on performance and sustainability.
“EcoPaXX AM4001 GF (G) is the first 3D printing material based on DSM’s established biobased polyamide 4.10, an industryleading engineering material used in traditional manufacturing for industrial applications,” said Geoff Gardner, Innovations
Director Additive Manufacturing at DSM. “A combination of DSM’s proprietary technology and the power of nature’s building
blocks derived from castor plants, the material is ideal for pellet printing automotive structural parts combining mechanical
performance with a wide temperature range.”
The material has excellent thermal and mechanical properties with low moisture uptake, excellent chemical resistance and
good surface properties as well as 42 % bio-based content based on ISO 16620-1 2015(E). DSM’s proprietary PA410 technology
in EcoPaXX ensures lower moisture uptake than classical PA6/66 whilst being a sustainable, easy to print and post process,
bio-based material. MT
www.dsm.com/additive-manufacturing
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Danimer Scientific and
PSI-Sidaplax cooperate
Danimer Scientific, a leading developer and
manufacturer of biodegradable resins, and Plastic
Suppliers, Inc. (PSI) parent company of Sidaplax
Belgium, a global manufacturer of biopolymer
EarthFirst® PLA barrier and non-barrier sealant
films, today announced they will work together
to create biobased, home compostable films.
PSI will use material supplied by Danimer Scientific
to produce packaging films that will reliably degrade
without leaving behind harmful microplastics.
These films will contain Danimer Scientific’s
proprietary biopolymer, Nodax polyhydroxyalkanoate
(PHA). Tested by University of Georgia, USA (UGA)
researchers and the UGA New Materials Institute, PHA
is a proven biodegradable alternative to petrochemical
plastics made from sustainable materials such as
canola oil. Danimer Scientific will work with PSISidaplax to create customized resins that will offer
additional end-of-life options to PSI-Sidaplax’ already
existing line of industrial compostable films. New
PHA-containing films will include home compostable
as well as soil and marine degradable options.
“We have developed a strong working relationship
with PSI-Sidaplax over the last decade creating biobased packaging materials, and we are excited to
expand our partnership by introducing one of the
industry’s most promising sustainable materials to
their products,” said Stephen Croskrey, CEO of Danimer
Scientific. “PHA has already proven to be a reliable ecofriendly alternative for consumer packaged goods, and
this expansion into flexible packaging will help further
reduce the environmental impacts of plastic waste.”
The new films will be designed for a wide range of
applications across food, beverage, grocery retailer, quick
service restaurant, stadium foodservice, and many other
consumer packaged goods (CPG) and industrial segments.
“The evolution of our films’ ability to compost or
degrade in various natural environments underscores
our commitment to bio-based packaging films,”
said George Thomas, CEO of PSI-Sidaplax. “We
are dedicated to bioplastic film innovation and
passionate about advancing sustainability for a
healthier planet. We look forward to continuing our
work with Danimer Scientific and incorporating
PHA into new environmentally responsible films.”
Danimer Scientific’s Nodax PHA has earned
seven TÜV AUSTRIA certifications and statements of
industrial and home compostability, is biodegradable
in anaerobic conditions, soil, freshwater and
marine environments and is 100% bio-based. All
of Danimer Scientific’s biopolymers, including its
Nodax PHA, are FDA approved for food contact. MT

News

Bio-waste bags
New DIN certificate guarantees
complete degradation in compost in a maximum of six weeks
In the discussion on compostable bio-waste bags,
Verbund kompostierbare Produkte e.V. (Berlin, Germany)
would like to create clarity once and for all in the discussion
on compostable bio-waste bags. In the course of this, the
certification body DIN CERTCO has been commissioned
to develop the certification system "DINplus Bio-waste
Bags". This seal limits the maximum period of time to
6 weeks that compostable bio-waste bags are given to
completely biodegrade. This is just half of the European
standard EN 13432, which allows a maximum of 12 weeks.
"With this step, clarity is created and we are responding
to the request to check the degradation in case of shorter
rotting times that are customary in composting plants
today. Now nothing stands in the way of using the bags,"
says Michael von Ketteler, managing director of Verbund.
The new certification mark applies exclusively to biowaste collection bags and supplements the already
established seedling, which guarantees compliance
with EN 13432. The European standard not only requires
the biodegradation of materials, comparable to natural
substances such as cellulose, but also includes strict
criteria regarding chemical ingredients and heavy metals,
as well as mandatory ecotoxicological tests. Only through
this package of requirements the complete harmlessness
of materials for the collection of bio-waste can be proven.
This ensures that no microplastics remain in the compost.
"We continue to stand by our demand: only material that
has been certified with at least the 'seedling' should be
allowed to be used for the collection of biowaste", von
Ketteler continues. "The DINplus mark guarantees - in
addition to the requirements of the seedling according
to DIN EN 13432 - that the biowaste bags meet the
requirements of the value chain in Germany for shorter
rotting times of maximum 6 instead of maximum 12
weeks," says Dr. Oliver Ehlert, expert of DIN Certco. "We
are now prepared for testing and certification of approved
materials," adds Dr. Ehlert.
Background: Since 2015, the German Closed Substance
Cycle and Waste Management Act and the Organic Waste
Ordinance of 2012 have obliged local authorities to provide
their citizens with a facility for the separate collection
of kitchen waste. This biowaste is used to produce
renewable energy and compost, thus strengthening the
circular economy. MT
www.derVerbund.com

www.danimerscientific.com | www.sidaplax.com
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First cosmetic packaging
made from industrial
carbon emissions
LanzaTech, Total and L’Oréal have partnered on the development and introduction of the world’s first sustainable packaging made from polyethylene derived from captured and recycled carbon emissions.
The process from gas to packaging occurs in three steps.
First, LanzaTech captures the industrial carbon emissions
and converts them into ethanol using a unique biological process. Then, Total, using an innovative dehydration process
jointly developed with IFP Axens, first converts the ethanol
into ethylene and subsequently polymerizes this into polyethylene that has the same technical characteristics as its
fossil counterpart. L’Oréal uses this polyethylene to produce
packaging with the same quality and properties as packaging
made from conventional polyethylene.
This technological and industrial success is thanks to the
commitment of three partners to the development of a sustainable circular economy for plastics. It offers proof that
industrial carbon emissions can be used to produce plastic
packaging and paves the way for new opportunities for the
capture and re-use of industrial carbon emissions.
The partners now intend to
continue working together on
scaling the production of these
sustainable plastics and look
forward to working with all
those who wish to join them in
committing to the use of these
new sustainable plastics.
“This partnership is based
on a shared goal of creating a
cleaner planet for everyone,”
said LanzaTech CEO Jennifer
Holmgren. “We are grateful to
both L’Oréal and Total for their
commitment to reducing the
carbon intensity of their activities. Together, we can reduce
the carbon footprint of packaging by converting carbon emissions into useful products,
making single-use carbon a
thing of the past.”
Valérie Goff , senior vice
president at Total called the
partnership an ‘excellent example of collaboration between industrial firms in developing the
plastics of the future’.
“The development of this new pathway of valuing industrial
carbon emissions also contributes to the Group’s commitment to get to net zero in Europe by 2050.”MT
www.lanzatech.com | www.total.com.com | www.loreal.com

Obituary
Dr. Heinz B. P. Gupta founder of
the Dr. Gupta publishing house
has passed away at the age of 88

On September 30, 2020, Dr. Heinz Bijoy Prosad Gupta
(born 1932 in Calcutta, India) passed away in Ratingen,
Germany, at the impressive age of 88. He was founder of
the Dr. Gupta Publishing house, for many years editor-inchief of GAK Gummi Fasern Kunststoffe and until 2019
publisher of various national and international specialist
journals for the rubber, polyurethane and TPE industries,
such as RFP Rubber Fibres Plastics and TPE Magazine.
Heinz Gupta studied chemistry at the University of Bonn,
Germany, where he also received his doctorate. After
working many years in the rubber industry he founded Dr.
Gupta Verlag in 1993 to continue to run GAK himself.
He remained true to GAK's declared goal of providing
technical information that is both scientifically sound and
comprehensible to the practitioner. Raw materials, machines,
products, processes and their scientific backgrounds were the
focus of this important source of information for technicians,
engineers and chemists in the rubber industry. However,
relevant economic and legal news were not ignored either.
The magazine was given a special note by its unique editorials,
in which Heinz Gupta questioned current events, sometimes
critically, sometimes benevolently, sometimes argumentatively,
but always humorously and thoughtfully. He spoke his mind,
and he did not care whether it was appropriate.
Most importantly, Dr. Gupta has worked tirelessly to maintain
and improve the image of the industry, whose well-being was
so close to his heart. His passion was the rubber industry.
For decades, he was regarded as the "rubber man" who
was a sought-after discussion partner at all important
trade fairs, conferences and industry meetings. Often it
was he who asked the first – usually well-intentioned –
question after a lecture, just to break the ice.
In 2006 his lifetime of service to the field was awarded
with the plaque of the German Rubber Society for special
achievements in research, technology and business as a
mark of gratitude for his great commitment.
bioplastics MAGAZINE looks back to friendly ties in a
cooperation with Dr. Gupta Publisher. MT
www.gupta-verlag.de
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bio PAC
organized by bioplastics MAGAZINE

Conference on Biobased Packaging
11 - 12 May 2021 - Düsseldorf, Germany

bio!PAC 2021
Circular packaging based on renewable carbon plastics
There are only 3 sources of renewable carbon plastics:
• recycled plastics
• biobased plastics from all types of biomass (waste streams)
• CO2 based plastics
All three sources are essential for a complete transition to a circular economy.
At the bio!PAC conference we focus on packaging based on biobased plastics and CO2 based plastics.
Packaging is necessary for:
» food safety
» prevention of product losses
» protection during transport and storage
» increasing shelf life
» sharing product information and marketing
But…
Most packaging is only used for a short period and therefore give rise to large quantities of waste. Accordingly, it is vital to make
sure that packaging fits into natures eco-systems and therefore use the most suitable renewable carbon materials and implement the best ‘end-of-life’ solutions.
Renewable carbon packaging
» can be recyclable and/or compostable
» fits into the circular economy of the future
» is made from renewable resources or waste streams
» can offer environmental benefits in the end-of-life phase
» can offer innovative features and beneficial barrier properties
» helps to reduce the depletion of finite fossil resources and CO2 emissions

bio!PAC 2021
That‘s why bioplastics MAGAZINE (in cooperation with Green Serendipity) is now organizing the 4th edition of the
bio!PAC - conference on packaging made from renewable carbon plastics, i.e. from renewable resources.
Experts from all areas of renewable carbon plastics and circular packaging will present their latest developments. The conference will also cover discussions like end-of-life options, consumer behavior issues, availability of agricultural land for material
use versus food and feed etc.
The full 2-day conference is planned to be held on 11-12 May 2021 in Düsseldorf, Germany (Maritim Airport Hotel).

www.bio-pac.info

SAYS THANK YOU...

... to all of the attendees, speakers,
sponsors and media partners who
participated in 2nd PHA platform
World Congress Webinar 2020

2020

www.pha-world-congress.com
Gold Sponsor

Media Partner

Diamond Sponsor

Silver Sponsor

Platinum Sponsor

Supported by

Bronze Sponsor

6th PLA World Congress

SAYS THANK YOU...

... to all of the attendees, speakers, sponsors
and media partners who participated in
6nd
PLA World Congress Webinar 2020

www.pla-world-congress.com

Bronze Sponsor:
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From Science and Research

New findings about the
plastic eating caterpillars
They seem not to biodegrade plastics – however more research needed

b

ioplastics MAGAZINE reported already several times
about the mysterious plastic eating wax moth. Not
only for bee keepers like editor Michael Thielen this
topic raises serious concerns.
Can caterpillars be used to combat excessive plastic
waste? Researchers at the Fraunhofer Institute for
Structural Durability and System Reliability LBF have
taken a closer look in an attempt to answer this question.
The initial situation: larvae of the wax moth Galleria
melonella are thought to eat and digest polyethylene,
which is why they are considered to contribute to the CO2neutral elimination of the mountains of plastic waste that
are growing worldwide. However, whether the caterpillar
can do this is still not understood and is currently the
subject of controversial discussion. Within the framework
of a research project on the chemical imaging analysis
of plastic digestion in caterpillars (RauPE), a team from
Fraunhofer LBF used high-resolution Raman microscopy
and dedicated software to follow the path of the plastic
through the caterpillar and made important contributions
to clarifying these unanswered questions.
According to a study published in early 2017 [1], larvae of
the wax moth Galleria melonella consume polyethylene (PE)
and convert it at a remarkable rate: 100,000 caterpillars eat
about 5.2 kilograms of PE within one week. This could open
up promising possibilities for the disposal and elimination
of large quantities of plastic waste. However, before this
remarkable ability of the caterpillar can be harnessed
technologically, it must be clarified whether it actually
digests the PE or merely crushes and excretes it.

Own software unmixes Raman spectra
PE digestion by wax worms was the question pursued by
the team at Fraunhofer LBF within the RauPE project by
using state-of-the-art, high-resolution Raman microscopy.
During the course of the project, the team has also developed
dedicated software for Raman microscopy of mixtures in
Python. With the help of machine learning, it can separate
the superimposed Raman spectra of the components. It
provides the spectra of the individual components on the
one hand and their local concentration on the other. This

Caterpillar of the wax moth Galleria melonella

enables researchers to detect even low concentrations of a
substance, such as PE, within a complex mixture.
The combination of Raman microscopy and software is
able to spatially visualize low concentrations of plastics
within a mixture of different organic substances as they ocurr
within the caterpillar. This is possible in three dimensions
with a resolution of up to 1 µm. By using confocal optics,
scientists can study caterpillars non- destructively, i.e.
largely without preparation.

No biodegradation of polyethylene proven –
further efforts necessary
The results so far have amazed the project team:
caterpillars eat holes into PE foil, take in small amounts
of it and at the same time lose considerable body mass.
Once there are holes, the caterpillars stop further material
intake. The analytical measurement data does not provide
any evidence that the caterpillars digest the polyethylene:
“The fact that caterpillars biodegrade polyethylene
remains a visionary goal for the time being, and intensive
interdisciplinary efforts are essential to achieve it. For
scientific research, it is therefore all the more important
to avoid and recycle plastic waste, taking into account all
stages along the packaging value chain,” emphasizes
Bastian Barton, who supervised the research project at
Fraunhofer LBF. There is an urgent need for improved
concepts and suitable technologies for the production of
post-consumer plastics with high quality and constant
availability. Only then would it be possible to reuse plastics
already in use on a large scale and for a wide range of
products, Barton continues.
www.lbf.fraunhofer.de

Info
See a video-clip at:
https://youtu.be/
HfKly0o1CHc

Byte marks in a PE film, made by the caterpillar. Photos: Fraunhofer LBF
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PHBV blown films
Citrates enable PHBV blown film extrusion without affecting degradability

B

iopolymers are difficult to process in their pure
form, but the use of conventional additives often
destroys environmental considerations. By using a
biobased and biodegradable plasticizer based on citric acid,
it was possible to produce blown films with a PHBV content
of almost 70 %.
The group of polyhydroxyalkanoates (PHA) is particularly
interesting because of their good degradability under
various environmental conditions. One of the best known
representatives is polyhydroxybutyrate-co-hydroxyvalerate
(PHBV). PHBV has a low viscosity, low melt strength and is
highly crystalline and brittle in the solid state. Since PHBV
is completely biodegradable in soil within a few months, it is
a suitable starting material for mulch films and many other
applications. Due to the limited property profile, however, the
production of blown films made of PHBV was not considered
until now.

New Additives for Bioplastics
Many polymers cannot be processed in their pure form, but
must first be compounded into usable plastics with suitable
additive systems (see Figure 1). However, if one deals with
biodegradable plastics, this contradicts the use of numerous
commercially available processing aids, which are not
biodegradable themselves. For this reason, IKT (Stuttgart,
Germany) is looking for new additives that can be used to
improve biobased and biodegradable polymers without losing
these advantages over conventional plastics.
In the past, citrates based on industrially produced citric
acid have proven to be good plasticizers for various plastics.
The citrates of Jungbunzlauer (Ladenburg, Germany) are
biobased and certified as compostable according to EN
13432. Therefore they may offer an alternative for the use in
biopolymers. The aim of this project was to investigate whether
the use of a citrate can modify the biopolymer PHBV in such a
way that it can be processed into thin, biodegradable films by
means of blown film extrusion. Due to the very low viscosity
and melt strength of PHBV, it was decided to integrate a small
amount of PLA, despite its reduced biodegradability towards
PHBV, into the compounds to increase the chances of success
of the project.

synthesis

resource
monomers
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Extrusion and characterization
The compounds were produced in a ZSK 26 twin screw
extruder from Coperion, Stuttgart, Germany. The PHBV
ENMAT Y1000P from TianAn Biologic Materials, China, and
PLA 4043D from NatureWorks, USA, was used. A compound
with a PHBV/PLA ratio of 75:25 was used as a reference.
For modification, CITROFOL BII from Jungbunzlauer, was
used. This is a biobased acetyltributyl citrate which is
fully biodegradable according to EN 13432. The blown film
extrusion was carried out on a laboratory extrusion line from
Collins, Maithenbeth, Germany. All composition data refer to
mass fractions.
The rheological properties of the compounds produced were
investigated in a Discovery HR2 hybrid plateplate rheometer
(TA Instruments, UK) at a temperature of 185 °C. An analysis of
the crystallization behavior was carried out using differential
scanning calorimetry (DSC 204, Netzsch, Selb, Germany). In
order to determine the mechanical properties, tensile tests
were performed on the films on a universal testing machine
from Zwick, Ulm, Germany.

Evaluation of the Films
The compounding showed that the two base polymers
selected were compatible and that a homogeneous compound
could be produced without the use of further additives. The
viscosity of the compounds decreased due to the addition of
citrate compared to the non-additivated compound of both
polymers. By means of differential scanning calorimetry it was
to be examined whether the crystallization behavior changes
by the addition of the plasticizer. Strongly pronounced peaks
at about 175 °C (120 °C) show the melting (crystallization) of
the PHBV fraction, while at about 150 °C the heating curve
shows the melting of PLA as a very weak peak. However, it is
clearly visible that the modified compounds have a melting
temperature about 5 K lower. The resulting reduction in
processing temperature not only saves heating costs, but also
reduces thermal damage to the material during processing.
The most important evidence of the successful modification
became clear in the case of film blowing. Without plasticizers,
the PHBV-PLA compounds could not be expanded, resulting

compounding

raw material
polymers

converting

material
plastics

Figure 1: Polymers
are compounded to
plastics

component
plastic parts
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By:
Silvia Kliem, Research Associate
Christian Bonten, Professor
Institut für Kunststofftechnik
Univ. Stuttgart, Germany

By:
Silvia Kliem, Research Associate
Christian Bonten, Professor
Institut für Kunststofftechnik
Univ. Stuttgart, Germany

Biodegradable blown film with biodegradable softener

in isolated pieces of film with high film thickness. The
compounds with 5 % citrate allowed at least temporarily
a continuous extrusion and the inflation of a film tube, film
gauges of about 50 µm could be achieved. Only the compound
with 10 % citrate could be processed in a stable and continuous
process, the average film thickness was below 25 µm. Due to
the high crystallinity of PHBV, the films are semitransparent.
In contrast to films based on pure PLA, which are often
criticized for their loud crackling, they resemble commercially
available plastic films made of PE in terms of haptics. The
tensile test of the films in Figure 2 shows a clearly changed
elongation behavior of the modified compounds towards an
elastic behavior with a maximum elongation of just over 5 %.

time to produce blown films with a mass portion of almost
70 % of very well biodegradable PHBV. By using biobased
and biodegradable citric acid ester as plasticizer and a small
percentage of PLA as blending partner it can be assumed
that the films presented here can be completely metabolized
in our environment without leaving residues in the form
of microplastics in the soil. Besides an optimization of the
formulation and the transfer to industrial scale, the proof of
this degradability in further investigations is of great interest.

Acknowledgements
This project was supported by Jungbunzlauer Ladenburg
GmbH. We thank the project partners for the good cooperation.

Conclusion

A more detailed version of this article was already published
in the magazine “Kunststoffe”, issue 09/2020.

Especially in the agricultural sector, there is a great demand
for biodegradable films. In addition to suitable polymers,
attention must also be paid to the use of environmentally
friendly additives. In this project, it was possible for the first

www.ikt.uni-stuttgart.de

Figure 2: Stress-strain diagram of the blown films produced
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Events
March 30-31, 2021,
Cologne, Germany
organized by
Co-organized by Jan Ravenstijn

Preliminary Programme

www.pha-world-congress.com

Session 1.: Industrialization of the PHA-platform
•
State-of-the-art of the PHA-platform
•
Start-ups of new capacities and plans to expand
•
GO!PHA, the global organization for the PHA-platform: start, activities and plans
Speakers:
Jan Ravenstijn – Recent platform developments
Phil Van Trump – Danimer Scientific USA
Erwin LePoudre – Kaneka Belgium / Japan
David LeBlanc – RWDC-Industries USA / Singapore
Gaetano Dedual – Futurity New Zealand
Rick Passenier – Global Organization for industrialization of the PHA-platform Netherlands
Session 2: Global legislative and regulatory matters
•
Overview of relevant legislations
•
Legislative activities on Single Use Plastics in California, China and the EU
Speakers:
Lara Dammer – Nova Institute Germany
EU Representative on legislation in Europe (t.b.c.)
US representative California (t.b.c.)
Chinese representative China (t.b.c.)
Session 3: New Plastics Economy
•
Review of the project status
•
Developments in biodegradation insights in all environments
•
End products where biodegradation is a justified and/or required need
Speakers
Bruno De Wilde – OWS Belgium
Michael Carus – Nova Institute Germany
Sander DeFruyt – Ellen MacArthur Foundation (t.b.c.)
Session 4: Application developments
•
Broad variety of current applications in both durable and one-time-use articles, with extensive examples of
•
Applications for the Cosmetics and Medical markets
•
Applications for Packaging
•
Applications as additive for the Coatings market
•
PHA-products for fibers
•
Examples developed in the electrical and the furniture markets
Speakers:
Franco Colombo – ABB Italy
Eligio Martini – MAIP Italy
Ronald Krijns – BYK / Altana Netherlands
Garry Kohl – PepsiCo USA
Guy Buyle – Centexbel Belgium
Lenka Mynarova – Nafigate Czech Republic
Liusong Yu – MedPHA China
Alessandro Carfagnini – Sabio Materials Italy
Session 5: Technology developments
•
The use of a very differentiated renewable feedstock base, based on carbon from the atmosphere, biosphere and technosphere
•
The move away from new fossil-based feedstock
•
Development of new Downstream Processing technologies
•
New academic initiative for a series of industrial PhD projects to advance the Materials Science knowledge
of the PHA-platform polymers
Speakers:
Robert Celik – Genecis Canada
Manfred Zinn – HES-SO Switzerland
Teng Li – Bluepha – China
Edvard Hall – Bioextrax Sweden
(t.b.c.) – AMIBM Netherlands / Germany
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Supported by
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…from Embryonic to Early Growth
PHA (Poly-Hydroxy-Alkanoates or polyhydroxy fatty acids)
is a family of biobased polyesters. As in many mammals,
including humans, that hold energy reserves in the form
of body fat there are also bacteria that hold intracellular
reserves of polyhydroxy alkanoates. Here the microorganisms store a particularly high level of energy reserves
(up to 80% of their own body weight) for when their
sources of nutrition become scarce. Examples for such
Polyhydroxyalkanoates are PHB, PHV, PHBV, PHBH and
many more. That’s why we speak about the PHA platform.
This PHA-platform is made up of a large variety of
bioplastics raw materials made from many different
renewable resources. Depending on the type of PHA, they
can be used for applications in films and rigid packaging,
biomedical applications, automotive, consumer electronics,
appliances, toys, glues, adhesives, paints, coatings, fibers
for woven and non-woven andPHA products inks. So PHAs
cover a broad range of properties and applications.

That’s why bioplastics MAGAZINE and Jan Ravenstijn are
now organizing the 2nd PHA-platform World Congress
on 30-31 March 2021 (new date) in Cologne / Germany.
This congress continues the great success of the
1st PHA platform World Congress and the PHA-day at
the Bioplastics Business Breakfast @ K 2019. We will
again offer a special “Basics”-Workshop in the day before
(March 29) - if there are sufficient registrations...
To shorten the time until then, we hosted a successful
7 hour webinar on 2 Sept. 2020.
The congress will address the progress, challenges and
market opportunities for the formation of this new polymer
platform in the world. Every step in the value chain will
be addressed. Raw materials, polymer manufacturing,
compounding,
polymer
processing,
applications,
opportunities and end-of-life options will be discussed by
parties active in each of these areas. Progress in underlying
technology challenges will also be addressed.

bioplastics MAGAZINE [06/20] Vol. 15
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F

abbri Group (Vignola, Italy) is pursuing a strategy, based
on offering complete and effective packaging systems
thanks to the most complete synergy of machines
and films specific for different applications. Recently their
Nature Fresh project received the historic Italian Award
Packaging Oscar for the Technological Innovation category.

Fabbri Group’s project includes different high-productivity
wrapping machines with hybrid operation, i.e. able to fully
exploit the potential of both traditional plastic films and the
innovative certified compostable Nature Fresh film, officially
introduced by Fabbri Group on the market in early 2020.
The Jury, which awarded the Prize to the Group’s CEO,
Stefano Mele, during the RE-ECONOMY SUMMIT event
(October 14, 2020) at the headquarters of Il Sole 24 Ore the most important Italian economic-financial newspaper
- motivated the choice as follows: “The versatility of the
Automac NF machines is significant as they allow packaging
both with traditional stretch films and with Nature Fresh - the
first certified compostable cling film for automatic packaging
worldwide. The machinability is therefore optimized and allows
to package and label supports of different kinds.”Nature
Fresh, a film based on the Ecovio® and Ecoflex® polymers
by BASF, is the first certified compostable stretch film for
automatic packaging on a global scale and is certified as
suitable also for domestic compostability. Nature Fresh
combines excellent aesthetic qualities (transparency,
anti-fog) with an optimal presentation of the product:
it is thus able to guarantee performance equivalent to
plasticized PVC films and better water vapor transmission
than traditional cling films.

Machinery
for certified
compostable
cling film

The Automac NF packaging machines, in addition to
optimizing the machine cycle of the film, allow to combine
Nature Fresh with equally compostable labels and trays;
they are also compatible with all the other stretch films
proposed by Fabbri Group (plasticized PVC films, PE-based
films, biobased films) or available on the market.
“Today more than ever, preserving the environment,
preserving food and avoiding waste are part of Fabbri Group’s
DNA - comments Stefano Mele - These are the factors that
five years ago led to the creation of the Nature Fresh project,
a project that later also received official recognition from the
European Union. But they are also the present and future
promise that we want to keep towards our customers and
towards ourselves: this Award indicates that we are on the
right path, which is also confirmed by the rapidly growing
number of applications for the packaging of fresh products
(fruit and vegetables, meat and fish) of Italian and foreign
customers.”
On the market for 70 years, Fabbri Group is an
international industrial leader in the production and sale
of machines, films and software for the packaging of fresh
and very fresh food. In addition to applications in stretch
wrapping, Fabbri Group also stands out with a specific offer
of machines and films for MAP and skin packaging, which
has been further expanded thanks to the recent acquisition
of Caveco, leading company in the production of automatic
tray-sealers and lines for dosing and packaging food, with
a historical position on the domestic and international
market. MT
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Mineral filler
compound for biodegradable plastics

C

ABAMIX is a family-owned company specializing in mineral compounding
for the plastics industry. Installed in 2013 in the South of France, close to
a quarry of great purity CaCO3, it exports its products to Europe, Africa, the
Middle East and South America. The first range of products was for conventional
applications, particularly in the plastic film sector.
Aware of the importance of the role of raw material suppliers in the development
of eco-design, the CEO wanted to develop new formulations that are more
beneficial to the environment and that meet the expectations of converters:
finished product performance, process optimization and the possibility of reducing
formulation costs.

Cabamix now offers bio-compounds. The new range named Carbomax®Bio
is composed of compounds based on CaCO3, biodegradable, compostable and
partially bio-based that are the subject of various certificates issued by TÜV Austria
(OK Compost Industrial, OK Compost Home, OK Compost Soil). They are usable
with different materials such as PBAT, PLA, PBS, PHA and their compounds or in
starch base compounds. The main applications are film extrusion, fiber, injection
and thermoforming.
Thanks to Carbomax Bio many customers have found technical solutions to
problems related to certain materials.
New products are being developed and are expected to be offered to processors
in 2021.
From 2023, the aim is to use only bioplastics or recycled plastics in 100 % of the
products manufactured by Cabamix.

Think Sustainable

Films/Flexibles/Bags

M·VERA®

Bioplastics
With our M·VERA® range of
biobased and biodegradable
plastics (certified to EN 13432),
we provide you with customised
solutions for your application:
• Film
Such as shopping bags,
fruit and vegetable bags
or agricultural films
• Injection Moulding
Such as packaging, coffee
capsules, cutlery and others

• Color, Carbon Black and
Additive Masterbatches
Our team of highly experienced
plastic specialists is pleased to
help you – contact us!

In order to be better identified, Cabamix is launching a new website carbomaxbio.
com in eight languages and entirely dedicated to the Carbomax Bio range. This
site will be enriched in the coming weeks with many topics related to the uses
of different grades and customer relations (making available many regulatory
documents in direct access for customers).
Although Cabamix believes that human and personal connection with customers
is essential, the current Corona pandemic requires developing new ways to
establish and keep up the relationship with customers. Cabamix has therefore
decided to intensify the use of digital tools to maintain a high quality of services. MT
www.carbomaxbio.com

| www.cabamix.com

BIO-FED
Branch of AKRO-PLASTIC GmbH
BioCampus Cologne · Nattermannallee 1
50829 Cologne · Germany
Phone: +49 221 88 88 94-00
Fax:
+49 221 88 88 94-99
info@bio-fed.com · www.bio-fed.com
bioplastics MAGAZINE [06/20] Vol. 15
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PLA films for
packaging
What every brand should know

A

unique time of package transformation. Consumers
are actively seeking brands that incorporate more
natural, renewable materials into their packaging.

These materials reduce waste and lower their company’s
carbon footprint. As companies set their sustainability goals,
many are including source reduction and compostability in
their objectives. It’s all part of building brand equity through
more natural, sustainable packaging.
For brands, no matter what is included in their
Sustainability objectives – compostability, plant-based
packaging, less reliance on fossil fuels, material source
reduction, lower carbon footprint – PLA bioplastic films
meet all of these.
Transitioning to packages with bioplastic PLA film is
straightforward. Information to help the transition, and
additional near term developments within PLA sealant
films, are included here.

Brand equity and natural packaging
A product’s brand equity is often connected to more
natural packaging. Brands are intentionally mirroring any
attributed property of natural, organic, plant-based, Fair
Trade-sourced products in the packaging that holds the
product. This is true for example for NUMI Tea (Oakland,
California, USA). Numi’s tea envelope contains EarthFirst®
PLA sealant film by Sidaplax, Gentbrugge, Belgium. For
communication to consumers, Numi created a plant-based
packaging logo which is included on their package.
Wander Beyond Brewing - an inventive microbrewery
(Manchester, UK) – is using EarthFirst PLA sleeves for their
brand decoration. The intentional alignment of natural
products and natural packaging tangibly communicates
their brand values.
Fruit + Nut Pouch (left),
Nutritional Bar right

Reduce carbon footprint
Incorporating PLA film significantly reduces a company’s
carbon footprint. Carbon Footprint reductions translate to
great offsets in Greenhouse Gas (GHG) impacts.

(Photo: NUMI)
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In the case of Numi’s Tea, exchanging EarthFirst PLA for
BOPP in 100 million sachets translates to 90,000 tonnes of
CO2 or the equivalent of 375 million miles of driving.
Wander Beyond Brewing’s PLA change from PETg in 5
million shrink decoration sleeves translates to 69,900,000
tree seedlings being grown for 10 years.

Positive even with limited compostable
infrastructure
Brands are transitioning to biobased AND biodegradable
packaging even with currently limited industrial
compostable infrastructure. There are still benefits to PLA
films, and bioplastic packages in general, even if packages
do not make their way to an industrial composter. One of the
greatest benefits is a lower greenhouse gas (GHG) impact.
Sourcing naturally from annually-renewable plants (with
no competition to human crops), is more environmentally
positive. Even if a compostable package ends in a solid
waste stream, it has a positive Origin of Life (OOL) and
decouples from traditional fossil-fuel based packages.
Compostable packaging provides an unparalleled
opportunity to capture food waste. Europe generates an
estimated 52 million tonnes of food waste annually at Retail
and Consumer levels combined [1]. Industrial Compost sites
that accept packaging encourage food waste in packaging.

Closed loop systems
Quick service restaurants and sports venues are ideal
candidates for compostable packaging.
PLA sealant films within sandwich wrap and foodservice
pouches are functioning today in closed loop systems within
quick service restaurants and sports venues. An important
added benefit is food waste diversion with packaging waste.
Bioplastic packages have a different feel and sound.
Consumers will likely notice a different feel and sound with
PLA film packaging. There’s often a sound of sustainability
depending on package materials. Positively communicating
this intentional difference to consumers is encouraged.

Home Compostable PLA
Home Compostable PLA sealant films will be available
near term. Home Compostable development is underway
and expected in 2021. With either an additive or a blend of
PLA and other biocomposites – PHA for example – home
compostable films become a near term option. Importantly,
in a package lamination, all individual materials would also
need to be home compostable for certification.

Commercial globally today
Modifying packages with bioplastic PLA film is
straightforward. Any sustainable step is positive. Non
barrier, softer (more PE like) and barrier sealant films are
commercial today.
One of the greatest opportunities for source reduction is
optimizing packages from 3 to 2 layer structures. EarthFirst
barrier sealant films – both clear and metalized – combine
barrier and sealant into one film.
PLA sealant films can be used in an extensive range of
flexible packages and as shrink sleeve decoration films.
Ideal formats for sealant films are any type of pouch stick pack, fin seal, stand up pouch, 3 side seal, fractional
packages. In terms of packaged product these are packages
containing powder and dry mixes, fruit + nut, tea, coffee,
nutritional bars, pet treats and any food product in a flexible
package.
PLA bioplastic films are commercial globally and
widely in the market today. Brands are reducing plastic in
packaging which is naturally lowering their carbon footprint
and enhancing brand equity. Hopefully this increased brand
equity translates to more successful products and more
profitable businesses. What are you waiting for?
References:
[1] Recommendations for Action in Food Waste Prevention, Developed by
the EU Platform of Food Losses and Food Waste, 12 December 2019
www.sidaplax.com

The best way to accelerate compostable packaging
transitions is by talking with bioplastic material
manufacturers. A great place to start is material suppliers
who manufacture base films while also coordinating with
packaging converters who manufacture packaging. Both
are excellent resources into what is possible for biobased
packages.
Often, material suppliers have great knowledge of, and
great connections with, material manufacturers who supply
other layers of a package. Not to put too fine a point on
it – PLA sealant film companies have healthy relationships
with bioplastic print web companies. It is likely, very likely,
they’ve already tested multiple iterations of their films. Call
on them.

Photo: Wander Beyond Brewing
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Innovation Alliance
INGRAIN will use available residual waste streams from agriculture,
food-processing and textile industries

I

n the German Innovation Alliance INGRAIN, the agro-,
textile- and food industry have joined together in a single
consortium to create a biobased circular economy through
the integration of science, business, and politics. Iingrain
will use available residual waste streams from agriculture,
food-processing and textile industries to ensure the
sustainable and economic production of upcycled regional
products. The focus area in this project is the structurally
weak and highly agriculturally-driven region of Heinsberg
and neighbouring regions located in the western part of
North Rhein Westphalia, Germany.

The beauty of an alliance is that the different players,
each with their unique selling points (USPs) work together,
yielding possible synergies for new disruptive ideas. As
the network grows, so do the possibilities for innovation.
By involving all stakeholders and players across all levels
in the conception of products and processes, Ingrain not
only promotes flexibility, transparency, and the transfer
of knowledge, it also sets the stage for a sustainable and
lasting economic uptrend, enabling the creation of new
businesses, jobs, expertise, and a secure base-supply chain
within a biobased circular economy.

What the industry regards as waste - and might incinerate
to produce energy or simply dump due to a lack of other
options – has been recognized by other companies and
initiatives as offering an enormous potential that is
waiting to be exploited. Biopolymers, for example, can be
produced from lignocellulose. Every plant-based biomass
consists of the polymers lignin, hemicellulose, and
cellulose, although the ratios differ, according to type of
biomass. These materials can be broken down and refined
into platform chemicals such as furfural and 5-HMF, or
directly processed into products such as fibers. Based
on these platform chemicals, a biorefinery can produce a
diversity of bioplastics, ranging from biodegradables to
high-performance materials. Developing a broad spectrum
of customizable products will allow the agro-, textile-,
packaging-, and food industry to be accessed. Possible
sources for lignocellulose are residual waste streams from
crop farming which are then thermo-chemically separated
and treated with biotechnological or chemical processes. In
terms of the current net value added, these residual waste
streams are of interest due to the sheer volume of available
material.

The Institut für Textiltechnik (ITA), Institute of Information
Management in Mechanical Engineering (IMA) at the RWTH
Aachen University, the Competence Center for Microbiology
and Biotechnology (CCMB) at the Niederrhein University of
Applied Sciences with Wirtschaftsförderungsgesellschaft
für den Kreis Heinsberg mbH, under the umbrella of the
German Ministry for Education and Research’s “Wir!”
programme, are now in the concept phase of Ingrain. With
a positive review from the ministry, the alliance will launch
in late 2021. MT
https://tinyurl.com/ingraininno

Waste streams such as processed fruits, root crops, and
greens are rich in nutrients that can offer possible routes
for functional food, additives, and fertilizers before entering
conventional processing cycles.
Sugarbeet in the Niederrhein area
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Bioplastics from Waste streams

By:

Circular
economy
for plastics

Uwe Bornscheuer and Ren Wei
Institute of Biochemistry
Greifswald University
Greifswald Germany

A

fter around 100 years production of plastics, plastic
particles are almost everywhere: in ground water,
the oceans, the air and the food chain. Worldwide
considerable efforts are undertaken to solve this plastic
crisis by using biotechnological methods. However, most
progress is restricted to a specific type of plastic, namely
polyesters such as PET. In a comment in the journal Nature
Catalysis [1] the state of the current research is critically
discussed and strategies for a biobased circular economy
for plastics are suggested.
Sophisticated solutions are required to achieve a
circular economy for plastics. Currently, only a fraction of
the plastic materials are recycled using energy and costintensive processes. One possibility to degrade certain
plastics into their building blocks is the use of enzymes
or biotechnological processes using microorganisms (cf
e.g. [2]). The thus accessible building blocks, also called
monomers, can be used to make new plastics. In case
the building blocks cannot be directly re-used, the plastic
should at least be sufficiently degraded to relieve the
environment and to access the raw materials. For both, the
end-of-use recycling of plastics as well as for the aim of a
carbon dioxide neutral balance, modern biotechnology can
make a substantial contribution.
In the publication “Possibilities and limitations of
biotechnological plastic degradation and recycling“ [1]
jointly written by scientists from the Universität Greifswald,
the RWTH Aachen, the Fraunhofer Institut UMSICHT and the
University College Dublin, the state of the current research
is discussed and strategies for future developments are
highlighted. The authors study within the joint project
MIX-UP – funded by the European Union in the framework
of Horizon 2020 – together with scientists from China the
creation of value from plastic waste, originating from oceans
as well as households, through biotechnology methods.
In these processes, microorganisms use the degradation

Plastics in the sea

©

Jan_Meßerschmidt

Biotechnological solutions for
degradation and recycling of
plastics
products from plastics in a so-called Up-cycling as carbon
source to make value-added products.
“While for the widely used plastic polyethylene
terephthalate (PET) already highly efficient enzymes have
been discovered and improved, which enable an economical
recycling, there is no significant progress yet for most
other plastics“ explains Uwe Bornscheuer from Greifswald
University. Ren Wei, who leads a junior research group at
the Institute of Biochemistry adds that: “Unfortunately
there are several publications, which raise wrong hopes.
For instance, in some reports about plastic-eating larvae
of certain insects (cf. p. 13) scientifically solid proofs are
missing.“
Lars Blank from the RWTH Aachen emphasises: “We
need to distinguish two aspects: Plastics, which we
deliberately expose to the environment such as mulching
foils for agriculture need to be decomposed rapidly – within
weeks or months. For durable plastics we need a mediumterm solution. A degradation should be ensured to take
place within a few years – instead of so far centenaries.“
The authors suggest a scenario based on the following
six principles: rethink – refuse – reduce – reuse – recycle
– replace. They aim for a lively discussion how a circular
economy for plastics can be achieved within the near future.
References:
[1] Wei, R. et al. (2020): “Possibilities and limitations of biotechnological
plastic degradation and recycling,“ in: Nature Catalysis. https://doi.
org/10.1038/s41929-020-00521-w
[2] Thielen, M.: Waste to plastics by enzymes and bacteria, bioplastics
MAGAZINE, Vol. 15, 02/2020, p22
[3] Bornscheuer, U. et al.: Possibilities and limitations of biotechnological
plastic degradation and recycling (Behind the paper), https://
chemistrycommunity.nature.com/posts/possibilities-and-limitations-ofbiotechnological-plastic-degradation-and-recycling

https://www.uni-greifswald.de/en
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Bioplastics from Waste streams

Waste as raw material
How to use waste in the plastic industry?

U

p to 138 million tonnes of bio-waste are generated in
Europe each year and in many countries the majority
is incinerated or sent to landfill. In addition to being
harmful to the environment, it also has a huge economical
cost. There are a lot of organic resources in waste water
and organic waste that could be used for the production of
biobased products for several industries. Many projects
notably at European level have thus been created to promote
a circular economy and the recovery of valuable materials
in waste.

in one case the treatment of mixed urban waste streams
will be made by a purple-phototrophic bacterium and in
the other case the biorefinery will transform the organic
fraction of municipal solid waste into biobased products
also by fermentation but with the use of other bacteria.
The processes in development are divided into several
modules in order to produce different biobased products.
In WOW!, for example, pilot plant will be dedicated to the
recovery of cellulose as material for the production of bio
oil, activated biochar and acetic acid, another one to lipids
as a material for the production of biofuel and a last one to
biobased plastics. In Deep purple, a multi-platform will be
implemented: on the same site, enriched biomass, biogas
and cellulose will be obtained in order to be processed in
ectoine, bio-fertilizer, bio-packaging and self-repairing
construction materials.

Since 2017, NaturePlast (Ifs, France) has been involved
in different European collaborative projects (WOW! funded
by INTERREG NEW; URBIOFIN funded by the European
commission (H2020 BBI-2016-D06) and Deep Purple also
funded by the European commission (H2020 BBI.2018.SO1.
D2)) aiming to recover these resources. The goals of these
three projects is to transform bio-waste (sewage, organic
municipal solid waste, etc.) into bio-products (biobased
plastics, bioethanol, cellulose, chemicals, etc.).

In Urbiofin, three modules will be explored: one for the
production of bioethanol, one for biogas and finally one for
short and medium chain fatty acids. This will lead to the
manufacturing of bio-ethylene, biobased fertilizers and
biobased plastics respectively.

Despite having the same goal, these projects do not have
exactly the same approach. The WOW! Project aims to adapt
waste water treatment plants so that they can produce
valuable materials instead of only treating sewage. Urbiofin
and Deep Purple have the objective to build a biorefinery:

One of the bioproducts that will be produced in all
three projects that NaturePlast is a part of, is PHA
(Polyhydroxyalkanoate).

PROCESS

Figure 1 :
Deep Purple
process
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construction material

Bioplastics from Waste streams
By:
Guillaume Lebouteiller
Technical and Collaborative Projects Manager
NaturePlast SAS
Ifs, France

Today, most PHAs are produced from corn starch,
vegetable oils or sugars (sugar cane or sugar beet), sources
of biomass that could be seen as in competition with food.
So, to use resources from waste could be a solution to have
less impact on the environment: no competition with food
and less production of raw materials.
To produce PHA, bacteria present in the sewage or solid
organic waste are fed so that they accumulate PHA that will
be later extracted and then purified.
The PHA produced in these projects will be used for
different applications: cosmetic packaging, agricultural
films, and plastic bags. NaturePlast is the leader of R&D
operations for the formulation and compound production
based on the PHAs produced in these projects. Thanks to
its expertise and dedicated equipment, NaturePlast will
process and characterize the PHAs obtained from urban
waste to meet the desired properties of the end-products
selected.
Each of these projects aims to demonstrate the technoeconomic and environmental viability of the conversion
of waste streams into valuable bioproducts. In top of the
technical and economic aspects, they will work on the
legislation as well as on the social impacts. Basically the
projects will work on the whole value-chains: from the
waste streams to the end-products.

Waste and by-products as fillers
Since 2015 NaturePlast has also been developing
and producing a range of Biocomposites consisting of
compounds of bioplastics and renewable fillers such
as vegetal fibres or by-products / waste from different
industries.
A by-product is an intentional and inevitable material
created during the production of the main product. For the
manufacturers, the recovery of waste and by-products is a
major environmental and economic growing issue. These
by-products and the vegetal fibres mainly come from the
French territory but the concept may be duplicated where
needed.
The objective is thus to incorporate by-products or local
waste materials in different polymers to study the feasibility
of a circular economy and recovery of waste material.
By-products and waste are selected according to their
industrial viability, in terms of volumes, quality and mostly
the maturity of the whole value-chain.
These by-products are today mainly sourced from agrifood industries or agricultural activities. Seashells, algae,
shells, kernels, cereal grains, coffee grounds as well as
different vegetal fibres (wood, flax, hemp, miscanthus, etc.)

Figure 2: URBIOFIN modules
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Bioplastics from Waste streams
can thus be blended in polymer matrixes to get high quality
biocomposites.
But several treatment steps are often needed prior being
able to mix such fillers with plastics. The nature, size, or
moisture content of the waste / by-product will indeed lead
to necessity of drying, grinding and/or sieving operations
before incorporating the material in polymers through
extrusion compounding.

Environmental impact and new design
possibilities
The resulting innovative materials may also present
an environmental benefit owing to the recovery of waste
material into new materials, which allows the companies
to work in a circular economy: the generation of waste
material or by-products shall be used for manufacturing a
product usable for the company.
From 2015 to 2018, NaturePlast participated to the
COPROPLAST project (funded by the Normandy region
and FEDER) with the partnership of AGRIAL agricultural
cooperative. A life cycle assessment (LCA) has been carried
out during the project in order to determine the improvement
of the environmental impact of the biocomposite compared
to existing solutions.
The impact reduction on fossil energy use and climate
change criteria with respect to standard polymers is up to
60 %.
These biocomposites also provide highly atypical designs
which cannot be reproduced simply by colouring. The
differentiation for the consumer is thus immediate after

Figure 3 :
WOW! PHA
production
process

seeing the developed product unlike the other bioplastic raw
materials which look a lot like conventional plastics. They
offer the possibility to play with textures, effects, particle
size, mechanical behaviour and even smell. Biocomposite
may also be coloured with standard or natural pigment.

From lab to industrial scale
Until now, by-products have been processed at lab scale
in NaturePlast’s R&D Center, where they are going through
the preparation steps: drying, grinding, micronization and
sieving. More than 70 different by-products have been
tested and hundreds of formulations developed since 2015.
The diversity of the markets addressed (packaging,
cosmetic, luxury, sports and leisure, transport, etc.) with
these biocomposites shows the wide interest of plastic
industry in alternatives to 100 % fossil-based solutions.
In order to support the growth of the demand from
industrials and end-users, NaturePlast has decided in 2020
to invest in industrial grinding, micronization and sieving
equipment for waste / by-products treatment. Supported
once again by the Normandy Region and FEDER within
ALGRIPLAST project (2019-2022), this investment will allow
to prepare by-products to be used on standard plastic
processing equipment especially through a narrow particle
size selection.
Treatment capacity will be from some dozens to hundreds
of kilograms per hour depending on waste nature and
processing conditions. Combined with its compounding
production line, NaturePlast is now fully integrated for the
production of Biocomposites.
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3D printing success story
Francofil is a French company located in Normandy
and specialized in the production of technical filaments
for the 3D printing sector. On top of the development
of PLA filaments, Francofil has recently expanded its
portfolio with biocomposites containing by-products like
seashells, coffee grounds, wheat or even cocoa. Using
by-products is a way to promote a circular economy
by giving a new life to these waste but also to bring a
special aesthetic to the end-products with new effects
and textures.

COMPEO
Leading compounding technology
for heat- and shear-sensitive plastics

The 3D printing field is growing fast today and more
and more sectors (medical, transport, construction, etc.)
use this process to prototype or produce. Linked to this
development, a French TV channel (France 3), has thus
recently dedicated a report to the recovery of by-products
in 3D printing.
This project is a new opportunity to put forward the
possibility of use of different by-products for NaturePlast
and its partners. These developments demonstrate the
capacity of by-products and waste to be recovered in the
industry by making innovative solutions available to the
plastic industry.
www.natureplast.eu

Figure 5 :
Cork based
compounds

Uniquely efficient. Incredibly versatile. Amazingly flexible.
With its new COMPEO Kneader series, BUSS continues
to offer continuous compounding solutions that set the
standard for heat- and shear-sensitive applications, in all
industries, including for biopolymers.
•
•
•
•
•

Moderate, uniform shear rates
Extremely low temperature profile
Efficient injection of liquid components
Precise temperature control
High filler loadings

www.busscorp.com
Figure 6 :
Oyster based
compounds
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Application News

New Zealand’s first
plant-based
milk bottle

Plant-based Packaging
for baked goods
good natured Products (Vancouver, British Columbia,
Canada) recently announced that Flax4Life (Bellingham,
Washington, USA), a leading producer of truly delicious,
certified gluten-free and allergy-friendly baked goods with
nationwide US distribution, has made the switch to customdesigned good natured® packaging made from renewable,
plant-based materials.
Supplying national retailers such as Whole Foods or
Kroger and Publix, Flax4Life offers a full range of delicious
treats from muffins to granola to chocolate brownies for
consumers with food sensitivities to gluten, dairy and nuts.
Switching to good natured PLA-based packaging allowed
Flax4Life to extend their commitment to health all the way
through to the packaging. With no BPAs, phthalates or
other chemicals that are potentially hazardous to human
health or the environment, Flax4Life’s new packaging is
also certified compostable to create a full closed loop.

Fonterra’s brand Anchor, based in Auckland, New
Zealand, launched the countries first biobased milk
bottle. Anchor Blue 2 litre is now based on bio-HDPE
derived from sugarcane in Brazil, while the bottle itself
is made in New Zealand.
Sustainability was a big factor for that decision as
sugarcane is a sustainable and renewable source,
as opposed to fossil fuel. Anchor commissioned an
independent life cycle assessment of the bottle which
concluded this biobased HDPE also has a lower carbon
footprint than conventional fossil fuel-based HDPE,
which most plastic milk bottles in New Zealand are
made from. According to a Fonterra spokesperson, the
climate change impact CO2 equivalent per 2 litre bottle of
the bio-HDPE is approximately 1/8 that of conventional
HDPE. The bottle is 100% kerbside recyclable, which
aligns with Fonterra’s commitment to have all packaging
reusable, recyclable or compostable by 2025.
With this change, Fonterra is following consumer
demands for more sustainable products, as recent
research has shown that 71 % of New Zealanders
actively research the sustainability practices of brands
before making a product purchase.
Initially, the new plant-based milk bottle will be
available in the North Island, with a view to expand
distribution and product ranging based on consumer
response. Anchor launched with 300,000 Blue 2 litre
bottles per month. The bottle has been on shelves
across New Zealand’s North Island since October 13th.
Fonterra Brands New Zealand Managing Director
Brett Henshaw says: “This plant-based milk bottle is an
important component in Fonterra’s wider sustainability
strategy. We have also committed to moving towards
renewable energy in transport and manufacturing and
finding ways to manage and reduce our emissions over
the whole supply chain.” AT
www.fonterra.com
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“The switch to eco-friendly and renewable packaging,
thus reducing thousands of pounds of petroleum plastic in
the environment, is a very proud and important change for
our company,” said Kasondra Shippen, General Manager at
Flax4Life. “We’re focused on ensuring our products and our
operations are as healthy and sustainable as possible and
introducing good natured plant-based packaging allowed
us to take the next big step in that direction.”
Paul Antoniadis, CEO of good natured added: “Flax4Life
makes fantastic products, and I should know because I’ve
been eating lots of them! This has been a great opportunity
to show how we can support our customers with custom
packaging that meets their unique needs while also fulfilling
environmental objectives. We know food producers, like
Flax4Life, often need options that are not available off the
shelf from our competitors, and this is a big way in which
we differentiate ourselves and drive long-term, valued
relationships.”MT
https://goodnaturedproducts.com | https://Flax4Life.com

Application
Automotive
News

Bacardi introduces the first
PHA based spirits bottle
Bacardi, the world’s largest family-owned spirits
company (Hamilton, Bermuda), has made a giant leap
forward in the fight against climate change and plastic
pollution today, as it unveils plans to put the world’s
most sustainable spirits bottle on shelf by 2023. The
new biodegradable bottle will replace 80 Million plastic
bottles ~ 3,000 tonnes of plastic – currently produced
by Bacardi across its portfolio of brands every year.
Petroleum-based plastics used by Bacardi today
will be replaced by Danimer Scientific’s Nodax™ PHA,
a biopolymer which derives from the natural oils of
plant seeds such as palm, canola and soy, but the
primary source will be from canola oil. The new spirits
bottle will biodegrade in a wide range of environments,
including compost, soil, freshwater and seawater, and
after 18 months disappear without leaving behind harmful microplastics. The company says its products have passed the TÜV
Austria Marine Certification standards, which indicate it will break down if it ends up in the ocean.
Bacardi rum will be the first spirit to appear in the new bottle before the plant-based material is rolled out to replace singleuse plastic across the entire Bacardi supply chain and the company’s 200 brands and labels.
This change is part of a larger plan to completely move away from fossil-based plastics by 2030, Bacardi is also working on
a paper bottle that uses PHA as a lining. Bacardi plans to share its solutions with competitors, including details such as how
to use PHA inside the lining of caps. AT
www.bacardilimited.com

Plant-based flow-wrap for tomatoes
Located in rural Ontario Canada, Elmira’s Own Tomatoes has supplied the local and surrounding communities with delicious,
quality vegetables for many years.
This summer, Elmira’s Own took the next step: changing their conventional plastic packaging to adopt a renewable
and compostable alternative. Their delicious tomatoes are now packed in a compostable fibre pulp tray and wrapped in a
transparent, cellulose based NatureFlex™ film, NatureFlex NVS by Futamura (Wigton,Cumbria, UK).
NatureFlex NVS matches the ethical ethos of Elmira’s Own brand. The films are highly renewable, being manufactured from
wood pulp sourced from sustainably managed plantations. They also meet all the global standards for industrial composting
(including EN13432) and are certified to OK compost’s home composting standard for backyard composting. This means that
they can go straight into the garden compost bin, diverting
waste from landfill.
According to Stuart Horst of Elmira’s own; “Not only
does the film compost extremely fast, but it also allowed us
to increase the shelf life of our produce! That is something
very positive for our business. Preserving the quality of our
vine-ripened tomatoes is essential so that our customers
experience them at their best.”
NatureFlex NVS is designed to run on existing fresh
produce flow-wrap packaging lines. The film is ideally suited
to package fruit and vegetables: once the consumer has used
the produce, the film can simply be composted along with the
left-over peelings and other discarded scraps. AT
www.elmirasown.com | www.futamuragroup.com
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Applications

Shoes made from
sustainable materials

A

ccording to the UNEP [1], the fashion industry makes
up for 10 % of global greenhouse gas emissions more than international flights and shipping
combined. Many footwear producers all around the globe
are working hard to make their products more sustainable
by using more biobased materials in the production of their
shoes. The innovations range from replacing materials in
parts of the outsole to more sustainable alternatives to
whole closed-loop concepts. However, while sustainability
is getting more and more important, quality is still the most
important factor of the industry and none of the belowmentioned companies is sacrificing the performance of
their shoes in the process to become more sustainable. It is
rather the opposite, the need for both high-quality products
and sustainability is what drives innovation.

Mizuno
Moving form outsole material to midsole material. The
Japanese sportswear company Mizuno (Chiyoda prefecture),
a leader in running footwear and apparel technology, has
launched a new version of the iconic Wave Rider shoe range.
The Mizuno Wave Rider 24 comes with the new Mizuno Enerzy
technology (innovative high rebound midsole material) as
well as Mizuno Wave Plate technology that is made from
Pebax® Rnew® polymer, the biobased polyether block amide
of Arkema (Colombes, France), derived from castor beans.

Toms
One of these companies is the US-based footwear brand
TOMS (headquartered in Los Angeles, California). They
recently expanded their sustainability efforts by using the
carbon-negative material I’m green™ biobased EVA from
Braskem (Saõ Paulo, Brazil) in earthwise™, a collection
rooted in earth-friendly materials and processes.

In an effort to reduce its carbon footprint while maintaining
super high performance, Mizuno designed the Wave Rider
24 with the biobased Pebax Rnew polymer range. The
material has a unique mix of strength, flexibility and elasticity
properties. It is finally moulded into the innovative Mizuno
Wave Plate, offering excellent properties of resistance,
flexibility and elasticity.
Pebax Rnew is available with 20 up to 94 % biobased carbon
(ASTM 6866). The Life Cycle Analysis (LCA) results show
possible reductions of up to 29 % of fossil energy used and 32 %
of equivalent CO2 emissions.
According to Arkema Pebax Rnew polymers is one of the
materials that showcase biobased materials can provide
comparable or even enhance performance compared to
conventional petrochemical-based material.

Reebok
In footwear, a major component of the outsole is EVA,
a substance that makes for a rubber-like texture and
warrants durability. As conventional EVA derives from
fossil fuels, it contributes to carbon emissions. In contrast,
Braskem’s I’m green biobased EVA is made from biofuel
obtained from sugar cane. It is the first earth-friendly
alternative to conventional EVA that also offers the same
comfort and longevity.
One of Tom’s new earthwise styles is the tie-dye plant
dye capsule – a shoe that already features earth-friendly
elements in most of its components: Apart from the
outsole being made with biobased EVA, the TENCEL™
Lyocell (cellulose regenerate fibre) lining is dyed through
a chemical-free process using botanical pigments, and the
Ortholite insole comprises of 26 % eco content (presumably
recycled and castor-oil based materials).
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A combination of different renewably sourced materials
can be found in Reebok’s recently launched first plantbased running shoes, the new Forever Floatride Grow. The
plant-based castor bean midsole provides the same highperformance, lightweight, responsive cushioning as Floatride
Energy, and the algae-based EVA foam (BLOOM, Meridian,
Mississippi, USA) sock-liner adds comfortable cushioning. The
upper is made of breathable, flexible eucalyptus tree textile
and the natural rubber outsole is flexible and durable. The
sustainable runner received a 59 % United States Department
of Agriculture (USDA) certificate on its biobased content.
Reebok brand president, Matt O’Toole said: “Our Cotton
+ Corn collection was the first step in making shoes from
things that grow. Now, we have taken an award-winning
running shoe, the Forever Floatride Energy, and reinvented it
using natural materials to create what we feel is the most
sustainable performance running shoe on the market.

Applications

By 2024, Reebok’s sustainability mission is for shoes to
be “made from things that grow’ rather than petroleumbased plastics and also to be free of virgin polyester, a nonrenewable and non-biodegradable resource.” said Mike
Andrews, Advanced Development Director at Reebok, at
thebeet.com

product is recyclable in theory it is not recycled in practice.
This has various reasons often outside the control of the
product producer, so On decided to take out the middleman
and plans to recycle the shoe themselves. Actually, it is a vital
part of the Cyclon project, because it is a shoe you don’t own,
not in the classical sense - it is a shoe subscription. At the end
of their lifetime - which according to On is reached after six to
nine months for active runners - the shoes are to be returned
and the subscriber receives a new pair. On then processes
the returned shoes into new products, promising to recycle
100% of the material. The project is planned to launch next
year. AT/MT
www.toms.com | www.braskem.com | www.arkema.com
www.mizuno.com | www.pebaxpowered.com | www.reebok.com
www.bloomtreadwell.com

On running
And last but not least is another shoe that is based
on castor oil, the concept shoe Cyclone by the Swiss
company On running (Zürich). Also based on castor oil,
the Cyclon running shoe is engineered from two types of
high-quality, high-performance polyamides. The upper is
engineered from PA11, a biobased polyamide derived from
castor beans. The bottom unit is engineered from the
abovementioned polyether block amide Pebax.

[1] UNEP. (2018). Putting the brakes on fast fashion. Retrieved from https://
www.unenvironment.org/news-and-stories/story/putting-brakes-fastfashion

AGRANA.COM/BIOPL ASTICS

NATURE

inside

Agrana
This upper is quite unique, as engineering a knitted
fabric from PA11 is a challenging and complex process, and
creating a textile shoe upper purely from this polyamide
has never been done before, or at least not at this scale.
On created an ultra-lightweight and highly resistant yarn
that’s optimal for footwear. All this leads to a weight of only
200 grams per shoe, making it interesting for ambitious
runners while saving resources. Not only is the Cyclon
running shoe majority biobased, it’s 100 % recyclable and
exceptionally high performance.
And here is where the Cyclon becomes truly unique.
Many companies advertise how recyclable their products
are, but more often than not the truth is that even if the

Boost biobased content!
Improve biodegradation!
Decrease your costs!
AMITROPLAST ® –
THERMOPLASTIC STARCHES
Resin made from natural starch.
User-friendly ingredient
for compounding bioplastics.
100 % biobased.
100 % home-compostable.

AGENACOMP® –
BIOPLASTIC COMPOUNDS
The perfect combination
of AMITROPLAST and other
bio-polymers.
100 % home-compostable.
For more information
please contact
bioplastics.starch@agrana.com
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Applications

Lighting applications based on
renewable feedstock

S

ABIC (Riyadh, Saudi Arabia), a global leader in the
chemical industry, recently announced its partnership
with Elkamet Kunststofftechnik (Biedenkopf, Germany),
an industry leader in the plastics processing industry. Elkamet
will be using Sabic’s LEXAN™ polycarbonate (PC) resin based
on certified renewable feedstock in several end applications
for the lighting industry.
In October 2019, Sabic launched its polycarbonate based on
certified renewable feedstock – an engineering thermoplastic
resin that is part of the company’s TRUCIRCLE™ solutions for
certified renewable products. Based on their cradle-to-gate
peer-reviewed LCA study, use of Sabic’s Lexan polycarbonate
resin can potentially result in reductions in carbon footprint of
up to 61% and fossil depletion reduction of up to 35%.
The material is certified under the ISCC PLUS certification
scheme, based on the mass balance concept: Only a part of the feedstock used in polycarbonate production is from renewable
feedstock (see graph). The LCA study has assessed the environmental performance of the renewable route in comparison
to the fossil-based route at “Cradle to Gate”as well as “Cradle to Gate + End of Life” scope levels and relies on PAS 2050
methodology for biogenic carbon accounting.
“Elkamet is the first in the lighting industry to offer an alternative for our customers in order to keep up with the trend
towards more sustainability in the development of plastic components”, said Lukas Platt, Sales, at Elkamet. “Diffusors/covers
are one of the biggest parts of a luminaire that are made of plastic. By producing them using renewable resources, lighting
manufacturers can make a huge sustainability impact. In addition, a huge benefit of this solution is that design and application
requirements for Elkamet profiles made of Sabic’s material remain the same.”
Elkamet has also been ISCC certified, in order to give Sabic and Elkamet’s common customers a consistent proof of a
sustainable supply chain.
Sabic’s Trucircle portfolio and services for circular solutions span; design for recyclability, mechanically recycled products,
certified circular products from feedstock recycling of used plastics and certified renewables products from biobased
feedstock.AT/MT
www.sabic.com | www.elkamet.com

FOSSIL FEEDSTOCK

SABIC
STEAM CRACKER

BENZ ENE

CHEMICAL PLANT

PH ENO L

SABIC
BPA MONOMER PLANT
BPA

RENEWABLE FEEDSTOCK

CONSUMER
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END PRODUCT

CONVERTOR/
MOLDER/
BRAND OWNER

LEX A N™
C O M PO U ND

SABIC
PC COMPOUNDING

LEX A N™
RES IN

SABIC
PC POLYMER
PLANT

Luminy®
PLA bioplastics for a brighter future
Biobased • Compostable • Innovative
Total Corbion PLA is a global technology leader in
Poly Lactic Acid (PLA) and lactide monomers. PLA is
a biobased and biodegradable polymer made from
renewable resources, offering a reduced carbon footprint
versus many traditional plastics. The Luminy® PLA
portfolio, which includes both high heat and standard
PLA grades, is an innovative material that is used in a
wide range of markets from packaging to consumer
goods, fibers and automotive.
www.total-corbion.com
pla@total-corbion.com

Breaking
News
New 100,000 tonnes
PLA plant in Europe
announced

View of the site in Grandpuits, France where Total Corbion PLA intends to build its
second Luminy PLA plant with a capacity ramping up to 100,000 tons per annum

Applications

Sparkling water maker
“We are very pleased to introduce a more environmentally
friendly sparkling water maker which perfectly meets
the expectations and coincides with the values of both
consumers and our company. Consumers want to make
their sparkling water at home, instead of carrying plastic
bottles. Now we are taking a big leap further in this market,
by giving consumers a sustainable alternative. We want to be
a pioneer and an example for other producers of consumer
goods to move towards more sustainable materials. Just
as every tree is a unique creature, so is every Mysoda
machine”, says David Solomon, CEO of Mysoda.

Mysoda
Woody Nude side

U

PM Biocomposites (Lahti, Finland) and Mysoda
(Helsinki, Finland) have collaborated to create a
range of sparkling water makers made almost
entirely out of renewable materials. Traditionally, small
kitchen appliances are made out of fossil-based plastics,
so this innovation takes the sustainability of this type of
product to a completely new level by substantially reducing
the carbon footprint of the product.
The raw material used for the Mysoda sparkling water
makers is UPM Formi EcoAce biocomposite, which is
made of wood fibres and renewable based biopolymer (on a
mass balance basis), derived from UPM BioVerno naphtha.
The materials originate from sustainable forestry and are
produced from wood and pulp processing side streams and
residues. Therefore, the raw material does not compete
with food production and does not increase harvesting.
Although composed of natural fibres, the UPM Formi
EcoAce has similar material properties as fossil-based
plastics and similar moulding technics can be used with it.
The look and feel bears some similarities with wood as the
wood fibres contained within create a natural finish for the
end product.
“The co-operation in the development of the new product
has been very intensive, but very rewarding, for both
parties. This product excellently embodies UPM’s Beyond
fossils strategy. Wood fibres are a very inspiring source
of new innovations and a great substitute for fossil-based
materials. Strong collaboration from the initial idea to the
design and raw material selection led to a completely new
product concept. A very inspiring journey and innovation,
indeed” says Ralf Ponicki, Director of UPM Formi.
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Sustainable design is one of the core values for Arni
Aromaa, Creative Director and Partner of Pentagon Design,
which is the agency behind Mysoda’s design. For the design
team it was natural to look for alternatives for fossilbased material in this home carbonation market, which
is a sustainable solution in itself. Pentagon Design had an
ambitious target to create a timeless product that would
take centre stage in the kitchen whilst blending seamlessly
with the strong Finnish design heritage.
“Striving for more sustainable solutions is a fundamental
element of good design. The use of UPM Formi EcoAce
made it possible for us to create an appealing unique design
and reduce the carbon footprint of the product. I am very
pleased with having been part of the team with the unique
result, developing a more sustainable consumer product”,
says Arni Aromaa. MT

www.upm.com

| www.mysoda.eu
UPM Formi
EcoAce WB 50

Automotive

Plastics improve peoples’ lives in transformative ways.
At NPE2021, explore the green tech solutions focused on making your
operations more sustainable, efficient, and environmentally friendly.

Register Today
NPE.org | Orange County Convention Center
May 17—21, 2021 | #NPE2021
bioplastics MAGAZINE [06/20] Vol. 15
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Fibres & Textiles

New sustainable fabrics

T

o meet a growing demand for sustainable fashion
options, Eastman (Kingsport, Tennessee, USA) and
DuPont Biomaterials (headquartered in Wilmington,
Delaware, USA) announced in late September the launch
of a fabric collection made with sustainable, biobased
materials. The collaboration blends Naia™ from Eastman
and DuPont Sorona® fibers to create garments with
exceptional stretch and recovery, luxurious drape and a
smooth, soft hand feel [1].
The Eastman Naia cellulosic fiber portfolio of sustainable
fibers gives designers more choices and versatility
to create. Naia filament yarn transforms fabrics into
luxurious, comfortable, and easy-to-care-for fabrics, while
Naia staple fiber blends perfectly with other eco-conscious
fibers to create supremely soft, quick-drying fabrics that
consistently reduce pilling. The cellulose acteate fibers
are made with responsibly sourced wood from sustainably
managed pine and eucalyptus forests and plantations.
Eastman and all wood pulp suppliers hold FSC® and/or
PEFC™ Chain of Custody certifications [2]. Produced in
a safe, closed-loop process where solvents are recycled
back into the system for reuse, Naia is made through
optimized, low-impact manufacturing. It has a low tree-tofiber environmental footprint and a third-party-reviewed
life-cycle assessment compliant with ISO 14044. Naia
is also certified as biodegradable in freshwater and soil
environments and is compostable in industrial settings,
receiving the OK biodegradable and OK compost conformity
marks from TÜV AUSTRIA. Most recently, Naia staple fiber
received the OK compost certification for home settings.

Sorona is a breakthrough, biobased, high-performance
polymer (Polytrimethylene terephthalate, PTT, made
from 37 % bio based 1,3-propanediol – bio-PDO) offering
unique benefits for the apparel industry. Sorona minimizes
the impact on the environment without sacrificing quality
and performance. It offers unique performance benefits,
including incredible softness, stretch and recovery, and
inherent stain resistance without the need for topical
treatments. Sorona is a USDA certified biobased product
and received OEKO-TEX STANDARD 100 Certification.
“With Naia, we are committed to building a more
sustainable fashion industry in collaboration with industry
partners. We are very excited to be working with the Sorona
team to launch a collection of wonderful fabrics that are
a great choice for womenswear fashion. More and more,
designers are looking for sustainable fabric choices. And
this sustainable fabric collection with biobased, renewable
materials showcases that fashion can come without any
compromise on beauty, quality or comfort,” said Ruth
Farrell, global marketing director of textiles for Eastman.
“We believe collaboration is the only way we will deliver
on our promises to the textile industry. Our collaboration
with Eastman’s Naia branded fibers will allow more apparel
brands the opportunity to address tomorrow’s challenges
through renewably sourced fiber materials without
compromising performance and value. Sustainable fashion
is the future, and this new collection is a great example of
how you can create stunning designs while caring for our
planet,” said Renee Henze, global marketing director at
DuPont Biomaterials.

Naia Renew
Just a week later, Eastman announced the introduction of
its new Naia Renew portfolio, sourced from wood pulp and
recycled waste plastics. Eastman is using recycled mixed
plastics diverted from landfills to make acetic acid which is
then combined with wood pulp to create cellulose acetate
granules which are comprised of 60 % wood pulp and 40 %
recycled content – literally creating value from waste with
no degradation in quality. The recycled content is achieved
by allocation of recycled plastics through mass balance
accounting.

Orange (left: Sorona, yellow (right) Naia
(Source: DuPont, Eastman)

With a rich history of textile innovation, DuPont’s Sorona
brand offers a high-performing, responsibly sourced
material option. Fibers made with Sorona polymer are
currently used in various apparel applications, including
athleisure and athletic wear, insulation, swimwear,
outerwear, suiting, faux fur and more.
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Naia Renew cellulosic fiber is traceable with certified
biodegradability (see above) that captures the value of hardto-recycle materials that would otherwise be destined for
landfills. It can be produced at scale to deliver sustainability
without compromise to the fashion world.
“Naia Renew enables a circular economy for the fashion
industry and helps brands meet their eco-conscious goals,”
said Ruth Farrell “We’re transforming what a fabric can be
and do to meet the sustainability demands of our customers
and to create a world where brands and consumers can be in
fashion without compromising on quality and performance.”

Fibres & Textiles

Fully circular, Naia Renew is produced with a low carbon footprint in a
closed-loop process. The fiber is made from wood pulp sourced from
certified forests, and the recycled plastics feedstock is generated via
Eastman’s patented carbon renewal technology (CRT). CRT is an integrated,
molecular recycling technology that breaks down waste plastics, such as
post-consumer carpet fiber and plastic packaging materials into basic
molecular building blocks for the manufacture of new products including
fibers—a truly circular solution creating value from waste [4].
Welcome to renew the world (Source: Eastman)

Naia is actively collaborating across the value chain for Naia Renew and
will have announcements regarding brand partnerships soon.

“Our vision is to make sustainable fashion accessible for everyone,”
Farrell added. “We all need to play our parts to help fix the future and work together to protect our planet’s precious resources
for the next generations. With Naia Renew, you can take an active role in conserving resources and fostering innovation, while
demonstrating a passion for sustainability that resonates with consumers worldwide.” MT
References:
[1] prnewswire.com/news-releases/eastman-naia-and-dupont-biomaterials-collaborate-to-launch-new-sustainable-fabric-collection-301134986.html
[2] N.N.: From Nature to Fashion Eastman Naia™ cellulosic yarn; Source: tinyurl.com/naia-presentation
[3] prnewswire.com/news-releases/eastman-makes-the-promise-of-sustainability-a-reality-with-naia-renew-301139385.html
[4] N.N.: New sustainable interior automotive plastic, bioplastics MAGAZINE Vol. 15, issue 01/2020
https://sorona.com
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Report

People’s perception
Highlights of in-depth psychological market research on bio-based products

I

n recent years, numerous B2C online surveys and focus
group analyses have been conducted to understand what
consumers think of bio-based products. It is well known,
however, that other methods such as in-depth psychological
interviews are better suited to explore deep-seated
opinions, prejudices and contexts. This gap is being filled
now by the novel approach used in this project. Instead of
conducting the umpteenth standard survey, nova-Institute
used the expertise of the renowned specialist market
research company september Strategie & Forschung
(Cologne, Germany) to gather the information needed about
the consumer mind set. september is one of Germany’s
market leaders in deep psychological market research.
In this project, this methodology has now been applied for
the first time to questions with relevance to the bio-based
economy – with partly astonishing results.
Guiding principles of the in-depth interviews are
professional naivety, open interviewing and customer
centric approach. The picture below shows the bio-based
product samples from different product categories that were
shown to the participants, without any explanation about
their origin. The interviewees held the items in their hand
during the session, which gave a good frame for an in-depth
interview. The interviewees were asked to sort the items
three times: once according to their perception whether

the items could be made out of a bio-based or fossil-based
feedstock, the second time according to importance of
the feedstock for the product category and the third time
according to preference for a bio-based feedstock.

What are plastics made of? Consumers
generally have no idea about mineral oil
being the feedstock. It is a widespread
perception that plastics are bad and
kill animals in the sea
When it comes to plastics, the interviewees mainly
thought of negative aspects, but almost no one was aware
that they are made from crude oil: “Something chemical,
industrial, artificial ingredient, when it comes to ingredients
I don’t really know”. The respondents were very surprised to
learn that plastics are actually made from crude oil and can
be made of plants.

Biocomposite Body care
containers and comb

Bio-based polymer
Baby Toys by bioseries

T-Shirt made of
lignocellulosic

Biodegradable
garbage bags
Bio-based polymer
tupperware
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nova-Institute, Hürth Germany

Food/Drink-Packaging
(partly bio-based)

Biocomposite
Plastic cutlery
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By:
Asta Partanen, Michael Carus

„Xugar“: Only the product
itself was shown. The
packaging (wood origin)
wasn`t revealed

Bio-based Bottle opener
and Shoe-horn

Report

Wording

Easy thinking: plant features are
projected onto the product – chemistry
is toxic magic
The knowledge of chemistry is very low and the
transformation from liquid mineral oil to solid plastic works
like a miracle. Chemistry is toxic magic. In this way, the
properties of the raw materials are transferred directly
to the end products in consumers’ minds. Wood is hard,
resistant and durable; analogously it should only be used to
make hard, resistant and long-living products.

 Products made out of plants are
perceived as natural, environment
friendly and healthy
Plant-based
/ based on
plants

Hard, resistant, long-living

Soft

Soft, flexible, short-living

Virgin
agricultural
Recycled/
saved from
garbage
Grows slowly
Vegetable
(quickly
growing)
Biowaste/
compost/
“alive”

Clean, natural, uncontaminated

 Is perceived as an artificial creation – no
one likes to think about the meaning
Bio-based

 Consumers don’t know the difference
between those two wordings
 Plastic is nondegradable to consumers,
Degradable/
Biodegradable  Products based on plants are
degradable to consumers. Meaning:
It will degrade if one throws it in the
compost or in the forest

 Mineral oil feedstock is often unknown

High quality but too precious for single use

unhygienic, smells bad, might be polluted

First generation feedstock for singleuse applications
For soft and single-use applications, interviewees
prefer first generation feedstocks: “Food crops are a highquality feedstock, but they are perceived less valuable
than virgin lignocellulosics since food crops grow faster.”
The understandable transfer of raw material properties to
the product also works for these feedstocks: “This plastic
product could be made of corn, because corn feels like
plastic” – so it’s only logical you can make plastic out of it.
Only very few respondents were aware of the discussions
on food or non-food crops for industry, which seems to be
mainly a discussion in the political area.

Nobody understands bio-based and all
believe plant-derived products will be
biodegradable
Products made from plants are biodegradable to
consumers. Meaning: It will biodegrade if one throws it in
the compost or in the forest. Thus: “Everything made out
of plants is environment friendly”. The term bio is linked to
organic, in contrast to bio-based, which was not understood
or misunderstood. Consumers understand plant-based.

 Bio is linked to organic and since the
feedstock of plastic is unknown to many,
consumers can’t do anything with it
 The wording wasn’t used for the
exploration, since the wording does not
explain the plant origin

Particularly environment-friendly, but might be
polluted, low in quality: suitable for single use

Healthy/good influence on the product Rather
soft and not resistant

 What kind of plant it is, isn’t asked by
the consumers. Could be any kind of
plant: Gras, Flowers, Trees, Bamboo, ….
 The aspects of the plants are also
expected for the end product: f.e. soft
plant = soft products

Plant
Expected product characteristics
characteristics
Hard

How consumers understand those wordings

 Feels artificial, might be created in a
lab: Is antiseptically clean
Plastic

 Plastic-Evilness is linked to selected
products: e.g. straws
 Is always available and cheap: Can’t be
made out of renewable resources

Some products are more relevant as
others
Highly relevant is the replacement of evil products with
bad eco-image: Water bottles, coffee cups, garbage bags,
wrapping. This applies especially for the consumer groups
Healthy optimizers and Ascetic moralists, as they have a
high motivation to make efforts. For the Lifestyle posers,
bio-based products give the opportunity to show off with
fancy products. Also highly relevant are products that
influence the body, get in touch with food and drinks and
give opportunity to a great visibility and offer potential to
show off: Tupperware, plastic cutlery, water bottles, coffee
cups, wrappings as well as baby toys such as teethers or
rattles.

Consumers want to be educated by the
politics
Consumers feel overwhelmed, not competent and not
responsible for the decision which materials are good or
bad. Respondents wanted a simple, official and trustworthy
label to help them identify the good materials. This result
calls into question the numerous consumer awareness
projects currently underway. Perhaps the development of a
labelling system would be more helpful.
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communication of the feedstock basis should bear in mind
the following:

Findings for consumer communication
strategies
An important finding from the in-depth interviews
was that respondents were not per se curious about the
origin of the feedstock: it’s NOT top of mind. This has as a
consequence that communication of feedstock basis of a
product can bear considerable risks – or good potential if
played well. When the feedstock topic came up during the
interviews, the respondents raised many further questions:
 Which plant is it? How does this influence the product?
How green is the feedstock? How valuable? How tasty?
 The good image of the umbrella term plant-based can
then even turn around when it comes to the images of
the different feedstocks.
 As a consequence, “the holy leaf loses its sanctity”,
meaning that the good image of something natural is
questioned more and more.
Bio-based shopping bags – the market introduction and
consumer campaigns for biodegradable shopping bags in
in Italy a few years ago apparently had a positive impact on
the public awareness.
It can therefore be concluded that experience and
education of consumers eventually pays off. Another
interesting difference between the three countries (see
below) was that potential health issues due to mineraloil based plasticisers (e.g. in plastic bottles) were only
mentioned by interviewees in Germany. Again, this may be
attributable to correspondingly higher media coverage of
the topic in Germany.
The respondents in Italy, Germany and Poland had serious
difficulties differentiating each feedstock. Therefore, a

 They don’t know the pros and cons of each feedstock, so
they struggle assigning the products to their feedstock
of origin.
 The plant-based feedstocks need to be examined
carefully. It only makes sense if the feedstock adds a
positive value, like resistance or duration.
 The feedstock should only be communicated, if it fits to
the end product and adds a value.
Apart from these general observations, a coarse
typology of consumers can further help in developing a
communication strategy. Consumers can be roughly divided
into following four types:





Healthy optimisers,
Lifestyle posers,
Ascetic moralists and
Pragmatists.

All four groups may have different kinds of motives to
decide for the so called good alternative.
The results were obtained in the framework of the European research
project “Bioforever” which has received funding from the Bio-Based
Industries Joint Undertaking under the European Union’s Horizon
2020 research and innovation programme under grant agree-ment No.
720710. www.bioforever.org
“Bio-based products: Green premium prices and consumer perception of
different biomass feedstocks”; nova paper #13 on
http://bio-based.eu/nova-papers/
[1] European project BIOFOREVER (www.bioforever.org); This project has
received funding from the Bio-Based Industries Joint Undertaking
under the European Union’s Horizon 2020 research and innovation
programme under grant agreement No. 720710.
www.nova-Institute.eu

Positioning should be „modern trend product“

Communicate healthiness and high quality
•
•
•

Descriptions on packaging like „without
XY“ or „contains no XY“ are very appealing for this type
Is is important to this type to alwys get
the best quality for himself
This type is willing to pay a higher price

•

Self
improvement

•
•

Healthy
optimizer

Lifestyle
poser

Deep knowledge

Easy choice
Ascetic
moralist

Communicate environment friendliness
and reduction
•
•
•
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Packaging and product should be rather
reduced and should communicate
sustainability
100 % plant-based is important to this
type, since he/she will try to buy as environment friendly as possible
This type is willing to pay a higher price
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The new aspects of this product should
be very visible, so that other people can
see what a great product was bought
Environmental- and health-topics are
only used to show off
This type is willing to pay higher price for
products with poser potential

Pragmatist

Environmental
conscience

Communicate with, most important, an easyto-understand, visible label
•
•
•
•

Labels are very important to this type
This type has to see a USP, or the product has an attractive price
Wants good quality at alow price
Willingness to pay more is low
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A new packaging solution
for aerosols

B

reak free of the design and performance constraints
of aluminium and steel. Next generation (partly
biobased) plastics can provide the perfect solution
for personal care and household products.
In 2019, the global aerosol market was valued at USD86
billion, and it is estimated to see compound annual growth
in revenue of 6.6% over the next seven years, largely
within the personal care sector [1]. Aluminium and steel
dominate in aerosol packaging, but what about plastic?
New polymers offer compelling attractions when it comes
to design flexibility, core performance and environmental
impact. Poly(ethylene-co-isosorbide) terephthalate (PEIT),
a modified form of polyethylene terephthalate (PET)
containing isosorbide, a renewable feedstock for high
performance materials, offers exciting possibilities for
aerosol packaging and is just beginning to penetrate the
market.

PET is the world’s most used polymer, particularly for
packaging and synthetic fibers, and is the preferred packaging
material for aerosols. Indeed, a collaborative special industry
group established by Petcore Europe and the European
Aerosols Association (FEA) is already focusing on how best to
handle an anticipated rise in PET aerosols in the household
waste stream over coming years [3]. PET recycling – both
mechanical and chemical – is well-established.
PET is a copolymer of ethylene glycol and terephthalic acid.
The manufacture of PEIT additionally incorporates isosorbide
as a third monomer via the bulk polymerisation of ethylene
glycol, terephthalic acid, and isosorbide. While ethylene glycol
and terephthalic acid are still mainly from petrochemicals,
isosorbide is a plant derived monomer, produced from annually
renewable feedstocks. Plant-based starches are hydrolyzed
to glucose that is converted to sorbitol, which is converted to
isosorbide by hydrogenation (see below illustration).

Why switch from
metal to plastic?
The use of plastic
packaging
for
aerosols is growing,
and there are good
starch
reasons
why
it
should. A switch to
plastic
addresses
primary limitations such as corrosion, weight, design
flexibility, or safety (risk of explosion due to over-pressure)
When it comes to manufacturing efficiency and
economics, plastic can also be highly competitive with
lower costs and the possibility of just-in-time production,
adjacent to the filling line.
In Europe, the Aerosol Dispensing Directive (ADD) [2]
currently limits the volume of plastic aerosols to 220 ml,
but these guidelines were written in 1975 and are due to
be updated in 2020. Advances in plastics increase the
likelihood of a substantial revision with modern materials
well-suited to the demands of aerosol packaging.

What is PEIT?

glucose

sorbitol

isosorbide

Over the last couple of decades, companies such as Roquette
(Lestrem, France), the global leader in isosorbide production
and supply, have refined isosorbide processing technology to
the point of industrial-scale manufacture. Roquette operates
the world’s first industrial scale plant supplying material of
unsurpassed quality and stability. Sustainable, non-toxic and
available in different grades, with one tailored specifically
to the requirements of the polyester market, the resulting
isosorbide has a very low carbon footprint of just 0.09 kg CO2/kg
of product (as shown in an Internal comparative study based
on life cycle analysis methodology, peer-reviewed by an
external auditor).
In summary, incorporating isosorbide into PET improves the
environmental credentials of virgin polyester. Equally exciting
is the potential isosorbide offers to enhance PET properties.

How are its properties different from PET?
Isosorbide is non-toxic, nNon-endocrine disruptor and
available at very high (>99.5 %) purity.
These characteristics make it suitable for food, cosmetics/
personal care, and pharmaceutical applications. PEIT is a
glass-like, heat-resistant, hot-fillable copolyester that can be
used as either a recyclable or reusable plastic within these
sectors. It offers:

PEIT is a semi-aromatic copolyester closely similar to PET.
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High gloss
Good optical properties
High impact resistance
Enhanced chemical resistance.
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However, the key characteristics driving interest in PEIT for
aerosol packaging include a high glass transition temperature,
Tg, and compatibility with existing PET recycling practices.

A higher glass transition temperature…

High purity isosorbide increases the glass transition temperature,
Tg, of speciality copolyesters more effectively than alternative
diols [CBDO - 2,2,4,4-Tetramethyl-1,3-cyclobutanediol, SPG –
Spiroglycol, and CHDM – Cyclohexanedimethanol].

High purity isosorbide increases the glass transition
temperature, Tg, of speciality copolyesters more effectively than
alternative diols [CBDO - 2,2,4,4-Tetramethyl-1,3-cyclobutanediol,
SPG – Spiroglycol, and CHDM – Cyclohexanedimethanol].
The Tg of a polymer is a critical parameter since it defines the
temperature above which the thermal properties of the material
begin to change and more rubbery behavior establishes; below
their Tg, polymers are more glass-like. An important limitation
of PET as an aerosol packaging material is that it does not have
the thermal resistance required to meet the criteria laid out in
FEA Standard 647 [4]. The incorporation of isosorbide directly
addresses this limitation by increasing Tg. It is more effective that
any other alternative diol in this regard as well as being the only
bio-based molecule.
“The ability of isosorbide to increase the Tg of PET is critical for
this application and it is more effective than any other replacement
diol in this regard. Unlike PET, PEIT meets the thermal resistance
requirements laid out in the FEA standards for aerosols - a
major gain,” says René Saint-Loup, Performance Materials and
Cosmetic ingredients Technical Team Manager, Roquette

…with no loss of recyclability
Semi-crystalline PEIT meets the Tg specification for aerosol
packaging and can be mechanically recycled into existing PET
streams.
Meeting a Tg of ~90 °C, as required for aerosol packaging,
requires less than 15 % isosorbide incorporation, i.e.,
the substitution of less than 15 % of the ethylene glycol
in conventional PET. This means that the resulting PEIT
is semicrystalline and can be mechanically recycled with
existing PET waste streams. Recycled materials containing
up to 50 % modified PET fulfill all the European PET Bottle
Platform (EPBP) Testing Protocols for assessing PET recycling

Semi-crystalline PEIT meets the Tg specification for aerosol
packaging and can be mechanically recycled into existing PET
streams.

compatibility [5]. PEIT can also carry the Resin Identification
Code #1, as reserved for PET, based on the requirements of
ASTM Standard 7611-7611M (Standard Practice for Coding
Plastic Manufactured Articles for Resin Identification) [6].

Looking ahead
Commercial products from companies such as Plastipak,
Alpla and Airopack showcase the multiple benefits of
switching from metal to PET aerosol packaging and illustrate
what is already available. Lighter, lower cost, and with a
reduced carbon footprint, these solutions point to a bright
future for plastic aerosols. Easily recycled through existing
waste streams, they also offer distinctive features such as
transparency. PEIT has the potential to further enhance the
plastic aerosol product portfolio by providing better technical
performance, notably a higher Tg, with no loss of recyclability.
For those looking to exploit the growing demands for plastic
aerosols, isosorbide is a high performance monomer that
demands a closer look. MT
tinyurl.com/PEIT-Roquette
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Regulatory Affairs

Food-contact in Europe
Establishing Food-contact Compliance for Bioplastics in the EU

H

aving previously discussed the legal and regulatory
scheme in the US that applies to bioplastics used
in food-contact applications [1], we turn now to the
scheme in place in the EU. Although the two schemes share
some similarities, there are important differences that
warrant a separate discussion of the EU system. Therefore,
this article summarizes the applicable requirements in
the EU to establish a suitable legal status for a bioplastic
intended for use in food-contact applications [2].
The European Food Safety Authority (EFSA) is responsible
for regulating food-contact materials in the EU. The socalled Framework Regulation sets forth the general
requirements that apply to all food-contact materials [3].
Namely, the Framework Regulation requires that foodcontact materials be produced in compliance with Good
Manufacturing Practices (GMPs) such that they do not: (1)
endanger human health, (2) bring about an unacceptable
change in the composition of the food, and (3) bring about a
deterioration in the organoleptic characteristics of the food.
Importantly, Article 5 of the Framework Regulation also
provides authority for the EU to enact additional measures
for specific categories of food-contact materials (e.g.,
plastic, paper, ceramic, etc.). While legislation has not been
adopted for many categories of food-contact materials, the
regulation of plastic food-contact materials is harmonized
at the EU level via the Plastics Regulation [4].

How are Bioplastics Regulated Under the
Plastics Regulation?
The Plastics Regulation applies to materials and articles
that are placed on the EU market and that are made
exclusively of plastic, including plastic multilayer materials
and plastic layers in multilayered materials [5]. Thus,
companies that wish to market a bioplastic for use in broad
food-contact applications will need to ensure their material
is compliant with the Plastics Regulation. The definitions
used in the Plastics Regulation are important with respect
to understanding compliance requirements.
Although the US Food and Drug Administration (FDA) has
not adopted any formal definition for the term “plastic,”
much less “bioplastic,” the Plastics Regulation defines
the term “plastic” to mean a “polymer to which additives
or other substances may have been added, which is
capable of functioning as a main structural component
of final materials and articles” [6]. The term “polymer” is
defined to mean a “macromolecular substance obtained
by: (a) a polymerization process such as polyaddition
or polycondensation, or by any other similar process of
monomers and other starting substances; or (b) chemical
modification of natural or synthetic macromolecules; or (c)
microbial fermentation” [7].
These broad definitions bring most bioplastics into the
scope of the Plastics Regulation, including bioplastics
that: (1) may contain biobased content but are not
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EFSA
biodegredable, such as polyethylene terephthalate (PET), (2)
are biodegradable but may not be biobased, such as polyvinyl
alcohol (PVOH), and (3) are both biobased and biodegradable,
such as polyhydroxyalkanoates (PHA). That said, there are some
important distinctions that arise based on these definitions.
For example, a bioplastic material based on modified starch
is covered by the definition of plastic under the Plastics
Regulation, but a material based on a natural macromolecule
that is not chemically modified, such as non-modified starch, is
not covered by the definition under the Plastics Regulation [8].
Annex I (also known as the Union List) of the Plastics
Regulation sets forth a positive list of permitted substances that
may be used to manufacture plastic food-contact materials.
Substances that are not listed in the Union List may not be
used in plastic food-contact materials in the EU. This includes
all monomers and additives used in plastic food-contact
applications [9]. The Union List also covers polymer production
aids (PPAs), though PPAs not on the Union List may also be
used, provided it can be established their use complies with
applicable EU member state national legislation.
While the US FDA largely regulates food-contact polymers
based on their finished composition, the Union list, generally
speaking, covers the monomers used to manufacture plastic. In
other words, the Union List does not include listings for polymers
capable of functioning as a main structural component of final
materials and articles, subject to two important exceptions that
are particularly relevant for bioplastics. First, polymers that
are natural macromolecules which are chemically modified
to make the final plastic must be on the Union List. Second,
macromolecules manufactured by microbial fermentation also
must be listed [10].
Specific Migration Limits (SMLs) are used in the Plastics
Regulation to ensure the safety of authorized substances [11].
The SMLs, expressed as mg/kg in food, may not be exceeded.
The amount that a substance migrates to food for purposes
of establishing compliance with an SML may be determined
through calculations, migration modeling, or through migration
studies [12]. The SML is ultimately set based on the available
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Washington, DC, USA

toxicity data and the toxicity of the substance in question. Overall Migration Limit (OML) testing is
also required [13]. Specifically, plastic materials and articles may not migrate to food simulants in
quantities exceeding 10 mg/dm2 of food contact surface [14]. The US FDA does not use SMLs or
OMLs as a tool to ensure the safety of food-contact materials [15].

What Clearances Currently Exist for Bioplastics Under the Plastics Regulation?
A number of monomers that are used in the production of bioplastics are listed in the
Union List, such as lactic acid (Food Contact Material (FCM) 99) and succinic acid (FCM 247).
Two PHA polymers are currently included on the Union List as macromolecules manufactured
by microbial fermentation: (1) poly(3-D-hydroxybutanoate-co-3-D-hydroxypentanoate) as
FCM 744 and (2) Poly((R)-3-hydroxybutyrate-co-(R)-3-hydroxy-hexanoate) as FCM 1069. Although
Food Contact Notifications (FCNs) in US are effective only for the listed manufacturer and its
downstream customers, clearances on the Union List are generic and may be relied upon by
anyone. Consequently, any company can rely on the clearances on the Union List. That said, there
may be practical difficulties in doing so due for macromolecules manufactured by microbial
fermentation (e.g., replicating the composition of the authorized polymer, complying with the
relevant specifications, etc.). In addition, companies manufacturing materials that have been used
for many years in food-contact applications but are now made using biobased feedstocks can
generally rely on existing clearances in the Plastics Regulation, provided the applicable SML and
other requirements are met.
Companies that manufacture bioplastics using new: (1) monomers, (2) macromolecules
which are chemically modified to make the final plastic, or (3) macromolecules manufactured by
microbial fermentation that are not currently listed on the Union List will need to submit a petition
to EFSA. This petition process is used to establish a new clearance on the Union List.

What Information Does One Need to Provide EFSA to Obtain a Clearance on the
Union List?
The information submission requirements for a petition to EFSA are explained in detail in
relevant guidance [16]. Aside from general administrative information such as the name and
address of the petitioner, a petition must include:
information to identify and characterize the bioplastic;
information on the manufacturing process;
the concentrations of all major impurities;
the molecular weight profile of the bioplastic;
physical/chemical specifications;
technical effect information;
a complete description of the intended use of the bioplastic, including the use level,
target applications, and times and temperatures of contact with food;
 the amount of the bioplastic and its constituents migrating to food; and
 safety information for the bioplastic and its impurities.








Many of these requirements are similar or the same compared to the information that must
be submitted to FDA, though there are important differences. For example, an environmental
assessment is not required in a petition to EFSA, though such assessments are often needed
in an FCN submission to FDA. In addition, the methods used to determine the amount of the
bioplastic and its constituents in food are different in the EU compared to the US [17]. Like FDA,
EFSA assesses the safety of food-contact materials using a sliding scale of data requirements.
However, in the EU, the toxicity data submission requirements increase as the level of migration
of the substance to food (as opposed to the concentration in the diet) increases. EFSA also applies
different toxicity data tiers and has adopted slightly different toxicity data requirements. These
differences result in additional toxicity tests being needed for EU purposes in many instances.
Importantly, EFSA also requires that petitioners specifically address the safety of any nonintentionally added substances (NIAS) that may be present in food-contact materials (e.g.,
impurities, decomposition products, residual reaction intermediates, etc.). In the case of
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bioplastics, and particularly bioplastics that may be
random polymers and/or polymers that are manufactured
via microbial fermentation, this may result in the need for
some additional screening work to identify potential NIAS
and assess their safety.

Steptoe and Johnson LLP is well positioned to assist
companies in bringing new bioplastics and other related
food-contact materials to market. Please contact the author
with any questions.

[9] Certain substances used in plastic food-contact materials are not
required to be the subject of a listing on the Plastics Regulation, such as
aids to polymerization, as the term is defined in Article 3(10). Substances
that are not Carcinogens/Mutagens/toxic to Reproduction (CMRs)
or nanomaterials, and that are used behind a “functional barrier”
in a multilayer article such that they do not migrate to food at levels
exceeding 10 parts per billion (ppb) also can be used in the EU in plastic
food-contact applications absent an explicit clearance on the Plastics
Regulation.
[10] See Union Guidelines on Regulation (EU) No 10/2011 on Plastic
Materials and Articles Intended to Come into Contact with Food.
[11] See Regulation (EU) No 10/2011, Article 11.
[12] If migration studies are needed, the study must be designed by
considering the time and temperature conditions of use for the
substance in question, as well as the types of food that may be used in
contact with the substance.

www.steptoe.com/en/lawyers/joseph-dages.html

[13] See Regulation (EU) No 10/2011, Article 12.
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Bio-based Building Blocks and
Polymers – Global Capacities,
Production and Trends 2019 – 2024

Commercialisation updates on
bio-based building blocks

Chemical recycling – Status, Trends
and Challenges
Technologies, policy, start-ups, and key players

Global market dynamics, demand/supply, trends and
market potential

PVC

Polymers

EPDM

Levulinic acid – A versatile platform
chemical for a variety of market applications

PMMA

PP
PE

Bio-based building blocks
Evolution of worldwide production capacities from 2011 to 2024

Plastic recycling and recovery routes
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Dissolution
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Formulation

Secondary recycling
(mechanical)

Plastic

Primary recycling
(mechanical)

Conversion

Solvolysis
Thermal depolymerisation
Enzymolysis

Secondary
valuable
materials

Processing

Product
Use

CO2 capture

Production capacities (million tonnes)

Virgin Feedstock

Vinyl chloride
Propylene

Unsaturated polyester resins

Polyurethanes

Adipic acid (AA)
11-Aminoundecanoic acid (11-AA)
1,4-Butanediol (1,4-BDO)
Dodecanedioic acid (DDDA)
Epichlorohydrin (ECH)
Ethylene
Furan derivatives
D-lactic acid (D-LA)
L-lactic acid (L-LA)
Lactide
Monoethylene glycol (MEG)
Monopropylene glycol (MPG)
Naphtha
1,5-Pentametylenediamine (DN5)
1,3-Propanediol (1,3-PDO)
Sebacic acid
Succinic acid (SA)

3

2

1

2011 2012 2013 2014 2015 2016 2017 2018 2019

Aniline

FDME

Waste oils

Furfuryl alcohol

Natural rubber

Furfural

Saccharose

O

PTF
1,3 Propanediol

Hemicellulose
Lignocellulose

Fructose

NOPs

SBR

p-Xylene

Plant oils
Castor oil

Glucose

diphenolic acid

levulinic acid

PBT

Lysine
1,4-Butanediol
Succinic
acid

DDDA

-Institute.eu | 2020

HMDA

O
PBAT

Adipic
acid
DN5

O

O

Itaconic
acid

levulinate ketal
PBS(x)

Acrylic
acid

O
OR

Isosorbide

O
levulinic ester

Lactide

PA

O

5-methyl-2-pyrrolidone

3-HP

Superabsorbent polymers

-Institute.eu | 2020

H
N

OH

O

Sorbitol
Lactic
acid

Landfill

OH
O

succinic acid

O

THF

Isobutanol

Caprolactame

©

HO

OH

O

HO

Starch

Glycerol

O

OH

PTT
Terephthalic
acid

MPG

Fatty acids

Energy

Quaternary recycling
(energy recovery)

OH
5-HMF/5-CMF

ECH

O

ɣ-valerolactone

PET

Ethanol

PFA

Starch-containing
polymer compounds

OH
O
5-aminolevulinic acid

Levulinic
acid
Naphthta

O

H2N

Building blocks
for polyurethanes

Sebacic
acid
©

O

Ethylene
2,5-FDCA

Cellulose acetate

Lignin-based bolymers

11-AA

2024

All figures available at www.bio-based.eu/markets

Product (end-of-use)

PEF
MEG

Building blocks
for UPR

Natural rubber

4

Methyl methacrylate

Epoxy resins
ABS
PHA
APC

Author: Lars Krause, Florian Dietrich, Pia Skoczinski,
Michael Carus, Pauline Ruiz, Lara Dammer, Achim Raschka,
nova-Institut GmbH, Germany

Author:
Doris de Guzman, Tecnon OrbiChem, United Kingdom

November 2020

Updated Executive Summary and Market Review May 2020 –
Originally published February 2020

This and other reports on the bio- and CO2-based economy are
available at www.bio-based.eu/reports

This and other reports on the bio- and CO2-based economy are
available at www.bio-based.eu/reports

PLA

Authors: Achim Raschka, Pia Skoczinski, Raj Chinthapalli,
Ángel Puente and Michael Carus, nova-Institut GmbH, Germany

Authors:
Pia Skoczinski, Raj Chinthapalli, Michael Carus, Wolfgang Baltus,
Doris de Guzman, Harald Käb, Achim Raschka, Jan Ravenstijn

October 2019

January 2020

This and other reports on the bio-based economy are available at
www.bio-based.eu/reports

This and other reports on the bio- and CO2- based economy are
available at www.bio-based.eu/reports

THE BEST MARKET REPORTS AVAILABLE
U

20 PDAT
19 E

Bio- and CO2-based Polymers & Building Blocks
Carbon dioxide (CO2 ) as chemical
feedstock for polymers – technologies,
polymers, developers and producers

Succinic acid – From a promising
building block to a slow seller

Standards and labels for
bio-based products

Pharmaceutical/Cosmetic
■
■
■
■
■
■

■
■
■

■

■
■
■

■

■
■

■
■
■
■
■
■

De-icer
Engineering plastics and epoxy curing
agents/hardeners
Herbicides, fungicides, regulators of plantgrowth
Intermediate for lacquers + photographic chemicals
Plasticizer (replaces phtalates, adipic acid)
Polymers
Solvents, lubricants
Surface cleaning agent
(metal-/electronic-/semiconductor-industry)

Succinic
Acid

Food
■
■

Industrial

Acidic ingredient for denture cleaner/toothpaste
Antidote
Calcium-succinate is anticarcinogenic
Efferescent tablets
Intermediate for perfumes
Pharmaceutical intermediates (sedatives,
antiphlegm/-phogistics, antibacterial, disinfectant)
Preservative for toiletries
Removes ﬁsh odour
Used in the preparation of vitamin A

Bread-softening agent
Flavour-enhancer
Flavouring agent and acidic seasoning
in beverages/food
Microencapsulation of ﬂavouring oils
Preservative (chicken, dog food)
Protein gelatinisation and in dry gelatine
desserts/cake ﬂavourings
Used in synthesis of modiﬁed starch

■
■
■

■
■
■
■

Bio-based polymers, a revolutionary change
Comprehensive trend report on PHA, PLA, PUR/TPU, PA
and polymers based on FDCA and SA: Latest developments,
producers, drivers and lessons learnt

What will a realistic future market look like?

Fff
Bio-based
polymers,
a revolutionary change

Jan Ravenstijn

Other

March 2017

Anodizing Aluminium
Chemical metal plating, electroplating baths
Coatings, inks, pigments (powder/radiation-curable
coating, resins for water-based paint,
dye intermediate, photocurable ink, toners)
Fabric ﬁnish, dyeing aid for ﬁbres
Part of antismut-treatment for barley seeds
Preservative for cut ﬂowers
Soil-chelating agent

Picture: Gehr Kunststoffwerk
E-mail: j.ravenstijn@kpnmail.nl
Mobile: +31.6.2247.8593

Authors: Raj Chinthapalli, Ángel Puente, Pia Skoczinski,
Achim Raschka, Michael Carus, nova-Institut GmbH, Germany

Authors: Achim Raschka, Pia Skoczinski, Jan Ravenstijn and
Michael Carus, nova-Institut GmbH, Germany

Authors: Lara Dammer, Michael Carus and Dr. Asta Partanen
nova-Institut GmbH, Germany

October 2019

February 2019

May 2017

This and other reports on the bio-based economy are available at
www.bio-based.eu/reports

This and other reports on the bio-based economy are available at
www.bio-based.eu/reports

This and other reports on the bio-based economy are available at
www.bio-based.eu/reports

Market study on the consumption
of biodegradable and compostable
plastic products in Europe
2015 and 2020

Brand Views and Adoption of
Bio-based Polymers

Asian markets for bio-based chemical
building blocks and polymers

100%

April 2017
This and other reports on the bio-based economy are available at
www.bio-based.eu/reports

Wood-Plastic Composites (WPC)
and Natural Fibre Composites (NFC)
European and Global Markets 2012 and
Future Trends in Automotive and Construction

A comprehensive market research report including
consumption ﬁgures by polymer and application types
as well as by geography, plus analyses of key players,
relevant policies and legislation and a special feature on
biodegradation and composting standards and labels

Share of Asian production capacity on global production by polymer in 2016

Author: Jan Ravenstijn, Jan Ravenstijn Consulting, the Netherlands
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packaging
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This and other reports on the bio-based economy are available at
www.bio-based.eu/reports
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By:
Barry Dean,
Naperville, Illinois, USA

U. S. Patent 10,767,026(September 8, 2020), “Process For
Degrading Plastic Products”, Marie-Laure Desrousseaux,
Helene Texier, Sophie Duquesne, Alain Marty, Mediha Aloui
Dalibey and Michel Chateau; Carbios(Saint-Beauzire, France)
Reference: WO2017/198786

BIOPLASTIC
patents
This section highlights recent IP (patent)
activity that is relevant to the field of bioplastics.
The information offered is intended to acquaint
the reader with a sampling of know-how being
developed to enable growth of the bioplastics
and bio-additives markets

This patent is included as it teachings reflect the intersection
of bio based and fossil fuel based polymers with regard to
recycling of post consumer waste.
This patent teaches a process for depolymerisation of plastic
products, e.g. polyesters such as polyethylene terephthalate
and/or polylactic acid. The process taught uses two steps;
first an amorphizing process to decrease the crystallinity
of the polyester and second, depolymerising the polyester
to low molecular weight oligomer and base monomer(s).
The amorphizing step requires subjecting the polyester to
temperatures above crystallization temperature and melting
temperature followed by temperature below the glass transition
temperature; ie clear the residual crystallinity and quench
below the Tg; this can be accomplished using an extruder with
cold water bath quench. The depolymerisation step involves a
biological depolymerisation employing a depolymerase and/or
a microorganism expressing or excreting a depolymerase. Of
particular note, prior to the depolymerase catalyzed hydrolysis,
the polyester should be ground to < 500 um particle size to
maximize surface area.
This process also teaches applicability to PBAT and PHA
homo- and copolymers as well as other polyesters.
The amorphizing step is taught to be key in obtaining
depolymerisation levels of 87 – 94 %

U.S.
Patent
10,774,197(September
15,
2020),
“Photodegradation Resistant Biodegradable Films”, Catia
Bastioli, Luigi Capuzzi, Claudio Russo and Tommaso Martinelli;
Novamont S.p.A (Novara, Italy) and Consiglio Nazionale delle
Richerche (Rome Italy)
Reference: WO2014/057001
This patent teaches biodegradable films which offer high
resistance to photodegradative processes, such as sunlight
and where the UV stabilizer is based on polyphenols that are
bio-derived. The biodegradable film are aliphatic or aromaticaliphatic polyesters particularly suitable for mulch films where
microorganisms promote degradation of the film over time
such that at the end of the cultivation cycle the film is sufficiently
degraded and does not need to be removed from the field. As
these films require UV stability, synthetic UV stabilizers are
effective but remain at the end of the films utility and can
accumulate in the ground. Taught is a category of polyphenols
of plant based origin that slow the photodegradative processes;
specifically polyphenols derived from milk thistle seeds.
Specifically the use of 0.1 – 10 % by weight of a polyphenol
silibin, silidanin, isosilibin or silicristin demonstrates stabilization
of the polyester mulch film to the photodegradative processes.
Films prepared and subjected to UV lamp exposure support
the benefits of the bioderived polyphenol as stabilizer against
photodegradation based on higher retention of tensile strength,
elongation at yield, modulus and impact performance than the
control films without the bio-derived polyphenol
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U.S. Patent 10,744,183(September 15, 2020), “Polyarylene
Ether Sulfones”, Narmandakh Taylor, Charles R. Hoppin,
Ahmed Kahn, Henry Bradley and Suresh R. Sriram; Solvay
Specialty Polymers USA, LLC (Alpharetta, Georgia USA)

A method/process is taught for producing biohydrocarbons
which includes providing an isomeric raw material derived
from a bio-renewable feedstock. Chemical processes include
deoxygenation, hydrodeoxygenation, hydrotreatment or
hydrocracking to obtain a stream that is at least 65 % isoparaffin
in character. This isoparaffin stream is thermally cracked
limiting the temperature to no greater than 825 C. The feedstock
taught can be tailored to include a mixture of hydrocarbons in
the C10 – C20 range and/or the C5 – C10 range.

This patent teaches a partially renewable high performance
polymer, a poly(arylether sulfone). Polyarylether sulfones
are in the class of engineering resins which typically offer a
good balance of mechanical properties and at least one of
the following performance features; high use temperature
performance, high practical toughness and/or exceptional
chemical resistance.
The poly(arylether sulfone)s being
taught here are made via nucleophilic displacement
reaction of a 4,4’dihalodiphenylsulfone and a bioderived
1,4:3,6-dianhydrohexitol in a apolar solvent such as sulfolane in
the presence of potassium carbonate at elevated temperature.
The 1,4:3,6-dianhydrohexitol are produced from starch via
enzymatic degradation into d-glucose and d-mannose followed
by sequential hydrogenation and dehydration rendering
isosorbide and isomannide. These fused ring V-shaped diols
make good candidates for monomers for imparting high
temperature performance to polymers.

A feedstock that is 49 % isoparaffin and 51 % n-paraffin renders
a thermally cracked biohydrocarbon that is predominantly
ethene(31.95 – 39.55 %) and propene(13.38 – 21.34 %) depending
on the reaction outlet temperature. The ethane and propene
can be used to make bioderived polyethylene and polypropylene
as well as bio derived intermediates such ethylene glycol and
propylene glycol.

The process taught provides very good high temperature
performance materials when the weight per cent of total
monomer in solvent is between 25 – 42 %. Glass transition
temperatures of the formed poly(arylether sulfone)s range of ~
215 – 235 C are achieved which render these materials useful
in electronics, medical devices and other shaped articles having
material renewable content from the isosorbide or isomannide.

U.S. Patent 10,793,781(October 6, 2020), “Method for
Producing Biohydrocarbons”, Maija Hakola and Tomi Nyman;
NESTE OYJ(Espoo, Finland)
Reference: WO2016/184893

U.S. Patent Application 2020/0270652(August 27, 2020),
“Producing Resins From Organic Waste Products”, Dane H.
Anderson and Jeff H. Anderson; Full Cycle Bioplastics(Richmond,
California USA)
An integrated process and design is taught for producing
a polyhydroxyalkanaoate copolymer from an organic waste
product that consists of a first and second volatile fatty acid
where the ratio of the first and second volatile fatty acid
are adjusted prior to introducing the fatty acid mixture to a
polyhydroxyalkanoate producing bacteria and subsequently
extracting the polyhydroxyalkanoate copolymer from the
bacteria.
The volatile fatty acids can be produced using an acidogenic
bacteria with an organic waste stream, for example(but not
limited to) organic liquid lechate extracted from industrial
composting processes.
The process consists of liquefaction of biofeedstock materials,
volatile fatty acid production, volatile fatty acid separation,
bioplastic production and polyhydroxyalkanoate isolation.
The process teaches on line volatile fatty acid mixture
control to achieve the desired polyhydroxyalkanoate copolymer
composition being tailored for end use in films, packaging and
other molded/formed articles.

U. S. Patent Application 2020/0332112(October 22, 2020),
“Biodegradable Filaments and Use Of Such Filaments”, Laurens
Jean-Marc L. Goormachtigh, Femke Faelens and Frans Van
Giel; Beaulieu International Group NV (Waregem, Belgium)
Reference: WO2019/122191
This patent application teaches a filament composition used
to make groundcover where there is a first biodegradable
polymer (40 – 90 % by weight) and a second biodegradable
polymer (10 – 60 weight %) where the first biodegradable
polymer exhibits a visual degradation rate faster than that of
the second biodegradable polymer when is use as woven mat/
netting as groundcover for temporary control of erosion or
protection of ground cover/new growth.
The first biodegradable polymer can be selected
from
polycaprolactone,
polybutylene
succinate-coadipate, polyhydroxyalkanoate or mixtures; preferred are
polycaprolactone or polyhydroxyalkanoate.
The second
biodegradable polymer can be selected from polylactic acid,
polybutylene succinate, polybutylene adipate-co-terephthalate;
preferred is polylactic acid. The visual degradation of the first
polymer is 4 – 6 weeks to achieve 80 % degradation and for the
second polymer 25 – 42 weeks to achieve 80 % degradation.
The examples presented teach the balance and trade-offs of
mechanical properties and rates of degradation based of the
content and type of the first and second biodegradable polymers.
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Eutrophication

W

hen talking about bioplastics, every now and then
the term eutrophication or eutrophication potential
is heard. This article will try to explain the term.

The Merriam Webster online dictionary defines
eutrophication as “the process by which a body of
water becomes enriched in dissolved nutrients (such
as phosphates and nitrates) that stimulate the growth
of aquatic plant life usually resulting in the depletion of
dissolved oxygen” [1].
It is a term that is derived from the Greek eutrophos,
meaning “well-nourished”. Be that as it may, eutrophication
has today become a major environmental problem [1].

Causes of eutrophication
Eutrophication arises through natural causes (natural
eutrophication) and man-made causes (cultural
eutrophication). Natural eutrophication can occur because
of the natural process of aging of lakes, during which the
nutrition status of the water system gradually increases.
As a result, an oligotrophic (poor nutrient content) lake
is converted into a eutrophic (high nutrient content) lake.
The death of aquatic plants and animals also increases
the nitrate and phosphate concentrations of the water
environment, promoting the proliferation of phytoplankton,
algal blooms and aquatic vegetation (water hyacinth, aquatic
weeds, water fern and water lettuce) that provide ample
food for herbivorous zooplankton and fish [2]. Cultural
eutrophication, on the other hand, is a process that occurs
when nutrients from human activities enter or flow into
water bodies [2]. Cultural eutrophication can lead to 80 %
more nitrogen and 75 % more phosphorus being added to
lakes and streams.
The most common sources of nutrient input into water
bodies through human activity are phosphorus and nitrogen
compounds from agricultural fertilization, combustion
processes and wastewater [3].

Effects of eutrophication:
Eutrophication leads to various physical, chemical and
biological changes in water, deteriorating its quality. Effects
are, for example, the decline of plants and microorganisms
that depend on a low nutrient level. Excessive levels of
nitrogen and phosphorus in water bodies facilitate the
heavy growth of aquatic plants such as algae, causing algal
bloom, which prevents the penetration of light into deeper
layers [2, 3].
When these algal blooms die, they are decomposed
by bacteria, a process that consumes oxygen, depletes
dissolved oxygen levels and increases the level of carbon
monoxide in the water. As a result of the low oxygen levels,
aquatic organisms begin to die. Some of these blooms even
produce toxins that can kill fish, mammals and birds [2, 4].
The loss of dissolved oxygen also results in anaerobic
decomposition of organic matter that produces H2S, CH4,
NH3 causing a foul smell and taste of the water [2].
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By Michael Thielen

Bioplastics and eutrophication
Bioplastics have a higher eutrophication potential than
conventional plastics [6]. Biomass production during
industrial farming practices causes nitrate and phosphate
to filtrate into water bodies; this causes eutrophication [7].
Bioplastics also promote acidification [8]. Bioplastics may
play a role in aggravating the processes of eutrophication and
acidification due to the fact that chemical fertilizers are used
in the cultivation of the renewable raw materials from which
bioplastics are made [6].

The aim of this article is to explain the term
eutrophication, as it is sometimes mentioned
in the context of biobased plastics. A complete
treatment of this issue is beyond the scope of this
text. Eutrophication must always be considered in
ecological assessments or Life Cycle Assessments
(LCA), especially when comparing biobased and
fossil-based plastics. As biobased plastics are
commonly derived from cultivated biomass,
eutrophication is a factor to be taken into account,
whereas this is not the case for fossil-based
resources. Equally, the grave environmental impacts
of the crude oil production or coal mining industries
in many countries of the world (cf e.g. [9] or [10])
that supply the feedstock for fossil-based plastics
should also be taken into account in assessments
of this kind.
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Brand-Owner’s perspective
on bioplastics and how to
unleash its full potential
„Hochland is making great efforts to reduce the ecological footprint of our
packaging and to reduce waste by constantly optimizing our packaging. To this
end we work closely with our suppliers and experts in the field of packaging
development. Part of our packaging materials for your semihard cheese
products, for example, already consists of 30% recycled plastic.
In addition to the primary task of using as little plastic as possible for
packaging, we see two major challenges: Firstly, the recyclability of the
materials in order to enable material cycles in general. Our ambitious goal
is to completely abandon the use of new plastic in the long term and to
use defossilized plastics from recycling and renewable or bio-based raw
materials in order to compensate for unavoidable losses of raw materials
in the cycle.
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Secondly, the efforts of packaging manufacturers and food producers will only
be successful if the consumer can classify the different materials. So we must find
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circular economy in our company. As the saying goes: even the longest journey begins
with the first step.”
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How to
Produce
BOPLA Films

In November 2020 Dr.
Stefan Seibel, Head of New
Technologies, Brückner
Maschinenbau says:
Biopolymers have long
been a part of our portfolio,
we’ve even developed the first
elements of a ‘biofilm-kit’.
However, packaging made
from these raw materials is
still largely a niche solution.
This also applies to BOPLA:
this technology is very rarely
requested by our customers.
A lack of recycling streams,
difficult sorting, lacking
home compostability, high
raw material prices and
reduced finishing properties all set limits here. It
remains to be seen, if current legislative efforts will
change the BOPLA approach.
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Glossary 4.4

last update issue 06/2020

In bioplastics MAGAZINE again and again
the same expressions appear that some of our readers
might not (yet) be familiar with. This glossary shall help
with these terms and shall help avoid repeated explanations
such as PLA (Polylactide) in various articles.
Since this Glossary will not be printed
in each issue you can download a pdf
version from our website (bit.ly/OunBB0)
bioplastics MAGAZINE is grateful to European Bioplastics for the permission to use parts of their Glossary.
Version 4.0 was revised using EuBP’s latest version (Jan 2015).
[*: bM ... refers to more comprehensive article previously published in bioplastics MAGAZINE)

Bioplastics (as defined by European Bioplastics e.V.) is a term used to define two different
kinds of plastics:
a. Plastics based on → renewable resources
(the focus is the origin of the raw material
used). These can be biodegradable or not.
b. → Biodegradable and → compostable plastics according to EN13432 or similar standards (the focus is the compostability of the
final product; biodegradable and compostable plastics can be based on renewable
(biobased) and/or non-renewable (fossil) resources).
Bioplastics may be
- based on renewable resources and biodegradable;
- based on renewable resources but not be
biodegradable; and
- based on fossil resources and biodegradable.
1 Generation feedstock | Carbohydrate-rich
plants such as corn or sugar cane that can
also be used as food or animal feed are called
food crops or 1st generation feedstock. Bred
by mankind over centuries for highest energy
efficiency, currently, 1st generation feedstock
is the most efficient feedstock for the production of bioplastics as it requires the least
amount of land to grow and produce the highest yields. [bM 04/09]
st

2nd Generation feedstock | refers to feedstock
not suitable for food or feed. It can be either
non-food crops (e.g. cellulose) or waste materials from 1st generation feedstock (e.g.
waste vegetable oil). [bM 06/11]
3rd Generation feedstock | This term currently
relates to biomass from algae, which – having a higher growth yield than 1st and 2nd generation feedstock – were given their own category. It also relates to bioplastics from waste
streams such as CO2 or methane. [bM 02/16]
Aerobic digestion | Aerobic means in the
presence of oxygen. In → composting, which
is an aerobic process, → microorganisms access the present oxygen from the surrounding
atmosphere. They metabolize the organic material to energy, CO2, water and cell biomass,
whereby part of the energy of the organic material is released as heat. [bM 03/07, bM 02/09]
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Anaerobic digestion | In anaerobic digestion, organic matter is degraded by a microbial population in the absence of oxygen
and producing methane and carbon dioxide
(= → biogas) and a solid residue that can be
composted in a subsequent step without
practically releasing any heat. The biogas can
be treated in a Combined Heat and Power
Plant (CHP), producing electricity and heat, or
can be upgraded to bio-methane [14]. [bM 06/09]
Amorphous | Non-crystalline, glassy with unordered lattice
Amylopectin | Polymeric branched starch
molecule with very high molecular weight
(biopolymer, monomer is → glucose). [bM 05/09]
Amylose | Polymeric non-branched starch
molecule with high molecular weight (biopolymer, monomer is → glucose). [bM 05/09]
Biobased | The term biobased describes the
part of a material or product that is stemming
from → biomass. When making a biobasedclaim, the unit (→ biobased carbon content,
→ biobased mass content), a percentage and
the measuring method should be clearly stated [1].
Biobased carbon | Carbon contained in or
stemming from → biomass. A material or
product made of fossil and → renewable resources contains fossil and → biobased carbon.
The biobased carbon content is measured via
the 14C method (radiocarbon dating method)
that adheres to the technical specifications as
described in [1,4,5,6].
Biobased labels | The fact that (and to
what percentage) a product or a material is
→ biobased can be indicated by respective
labels. Ideally, meaningful labels should be
based on harmonised standards and a corresponding certification process by independent third-party institutions. For the property
biobased such labels are in place by certifiers → DIN CERTCO and → TÜV Austria who
both base their certifications on the technical
specification as described in [4,5].
A certification and the corresponding label
depicting the biobased mass content was developed by the French Association Chimie du
Végétal [ACDV].

Biobased mass content | describes the
amount of biobased mass contained in a
material or product. This method is complementary to the 14C method, and furthermore,
takes other chemical elements besides the
biobased carbon into account, such as oxygen, nitrogen and hydrogen. A measuring
method has been developed and tested by the
Association Chimie du Végétal (ACDV) [1].
Biobased plastic | A plastic in which constitutional units are totally or partly from →
biomass [3]. If this claim is used, a percentage should always be given to which extent the product/material is → biobased [1].
[bM 01/07, bM 03/10]

Biodegradable Plastics | are plastics that are
completely assimilated by the → microorganisms present a defined environment as food
for their energy. The carbon of the plastic
must completely be converted into CO2 during
the microbial process.
The process of biodegradation depends on
the environmental conditions, which influence
it (e.g. location, temperature, humidity) and
on the material or application itself. Consequently, the process and its outcome can vary
considerably. Biodegradability is linked to the
structure of the polymer chain; it does not depend on the origin of the raw materials.
There is currently no single, overarching standard to back up claims about biodegradability.
One standard, for example, is ISO or in Europe: EN 14995 Plastics - Evaluation of compostability - Test scheme and specifications.
[bM 02/06, bM 01/07]

Biogas | → Anaerobic digestion
Biomass | Material of biological origin excluding material embedded in geological formations and material transformed to fossilised
material. This includes organic material, e.g.
trees, crops, grasses, tree litter, algae and
waste of biological origin, e.g. manure [1, 2].
Biorefinery | the co-production of a spectrum
of bio-based products (food, feed, materials,
chemicals including monomers or building
blocks for bioplastics) and energy (fuels, power, heat) from biomass. [bM 02/13]
Blend | Mixture of plastics, polymer alloy of at
least two microscopically dispersed and molecularly distributed base polymers.
Bisphenol-A (BPA) | Monomer used to produce different polymers. BPA is said to cause
health problems, it behaves like a hormone.
Therefore, it is banned for use in children’s
products in many countries.
BPI | Biodegradable Products Institute, a notfor-profit association. Through their innovative compostable label program, BPI educates
manufacturers, legislators and consumers
about the importance of scientifically based
standards for compostable materials which
biodegrade in large composting facilities.
Carbon footprint | (CFPs resp. PCFs – Product Carbon Footprint): Sum of → greenhouse
gas emissions and removals in a product system, expressed as CO2 equivalent, and based
on a → Life Cycle Assessment. The CO2 equivalent of a specific amount of greenhouse gas
is calculated as the mass of a given greenhouse gas multiplied by its → global warming
potential [1,2,15].
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Carbon neutral, CO2 neutral | describes a
product or process that has a negligible impact on total atmospheric CO2 levels. For
example, carbon neutrality means that any
CO2 released when a plant decomposes or
is burnt is offset by an equal amount of CO2
absorbed by the plant through photosynthesis
when it is growing.
Carbon neutrality can also be achieved by
buying sufficient carbon credits to make up
the difference. The latter option is not allowed
when communicating → LCAs or carbon footprints regarding a material or product [1, 2].
Carbon-neutral claims are tricky as products
will not in most cases reach carbon neutrality
if their complete life cycle is taken into consideration (including the end-of-life).
If an assessment of a material, however, is
conducted (cradle-to-gate), carbon neutrality
might be a valid claim in a B2B context. In this
case, the unit assessed in the complete life
cycle has to be clarified [1].
Cascade use | of → renewable resources means
to first use the → biomass to produce biobased
industrial products and afterwards – due to
their favourable energy balance – use them
for energy generation (e.g. from a biobased
plastic product to → biogas production). The
feedstock is used efficiently and value generation increases decisively.
Catalyst | Substance that enables and accelerates a chemical reaction.
Cellophane | Clear film based on → cellulose.
[bM 01/10]

Cellulose | is the principal component of
cell walls in all higher forms of plant life, at
varying percentages. It is therefore the most
common organic compound and also the
most common polysaccharide (multi-sugar)
[11]. Cellulose is a polymeric molecule with
very high molecular weight (monomer is
→ gucose), industrial production from wood
or cotton, to manufacture paper, plastics and
fibres. [bM 01/10]
Cellulose ester | occurs by the esterification
of cellulose with organic acids. The most important cellulose esters from a technical point
of view are cellulose acetate (CA with acetic
acid), cellulose propionate (CP with propionic
acid) and cellulose butyrate (CB with butanoic
acid). Mixed polymerisates, such as cellulose
acetate propionate (CAP) can also be formed.
One of the most well-known applications of
cellulose aceto butyrate (CAB) is the moulded
handle on the Swiss army knife [11].
Cellulose acetate CA | → Cellulose ester
CEN | Comité Européen de Normalisation
(European organisation for standardization).
Certification | is a process in which materials/products undergo a string of (laboratory)
tests to verify that they fulfil certain requirements. Sound certification systems should
be based on (ideally harmonised) European
standards or technical specifications (e.g. by
→ CEN, USDA, ASTM, etc.) and be performed
by independent third-party laboratories. Successful certification guarantees high product
safety - also on this basis, interconnected labels can be awarded that help the consumer
to make an informed decision.

Compost | A soil conditioning material of decomposing organic matter which provides nutrients and enhances soil structure.
[bM 06/08, 02/09]

Compostable Plastics | Plastics that are
→ biodegradable under → composting conditions: specified humidity, temperature,
→ microorganisms and timeframe. To make
accurate and specific claims about compostability, the location (home, → industrial)
and timeframe need to be specified [1].
Several national and international standards
exist for clearer definitions, for example EN
14995 Plastics - Evaluation of compostability Test scheme and specifications. [bM 02/06, bM 01/07]
Composting | is the controlled → aerobic, or
oxygen-requiring, decomposition of organic
materials by → microorganisms, under controlled conditions. It reduces the volume and
mass of the raw materials while transforming
them into CO2, water and a valuable soil conditioner – compost.
When talking about composting of bioplastics, foremost → industrial composting in a
managed composting facility is meant (criteria defined in EN 13432).
The main difference between industrial and
home composting is, that in industrial composting facilities temperatures are much
higher and kept stable, whereas in the composting pile temperatures are usually lower,
and less constant as depending on factors
such as weather conditions. Home composting is a way slower-paced process than
industrial composting. Also, a comparatively
smaller volume of waste is involved. [bM 03/07]
Compound | Plastic mixture from different raw materials (polymer and additives).
[bM 04/10).

Copolymer | Plastic composed of different
monomers.
Cradle-to-Gate | Describes the system
boundaries of an environmental → Life Cycle
Assessment (LCA) which covers all activities
from the cradle (i.e., the extraction of raw materials, agricultural activities and forestry) up
to the factory gate.
Cradle-to-Cradle | (sometimes abbreviated
as C2C): Is an expression which communicates the concept of a closed-cycle economy, in which waste is used as raw material
(‘waste equals food’). Cradle-to-Cradle is not
a term that is typically used in → LCA studies.
Cradle-to-Grave | Describes the system
boundaries of a full → Life Cycle Assessment
from manufacture (cradle) to use phase and
disposal phase (grave).
Crystalline | Plastic with regularly arranged
molecules in a lattice structure.
Density | Quotient from mass and volume of a
material, also referred to as specific weight .
DIN | Deutsches Institut für Normung (German organisation for standardization).
DIN-CERTCO | Independent certifying organisation for the assessment on the conformity
of bioplastics.
Dispersing | Fine distribution of non-miscible
liquids into a homogeneous, stable mixture.
Drop-In bioplastics | are chemically identical to conventional petroleum-based plastics
but made from renewable resources. Exam-

ples are bio-PE made from bio-ethanol (from
e.g. sugar cane) or partly biobased PET; the
monoethylene glycol made from bio-ethanol
(from e.g. sugar cane). Developments to
make terephthalic acid from renewable resources are underway. Other examples are
polyamides (partly biobased e.g. PA 4.10 or
PA 6.10 or fully biobased like PA 5.10 or PA11).
EN 13432 | European standard for the assessment of the → compostability of plastic
packaging products.
Energy recovery | Recovery and exploitation
of the energy potential in (plastic) waste for
the production of electricity or heat in waste
incineration plants (waste-to-energy).
Environmental claim | A statement, symbol
or graphic that indicates one or more environmental aspect(s) of a product, component,
packaging or service [16].
Enzymes | are proteins that catalyze chemical
reactions.
Enzyme-mediated plastics | are not → bioplastics. Instead, a conventional non-biodegradable plastic (e.g. fossil-based PE) is
enriched with small amounts of an organic
additive. Microorganisms are supposed to
consume these additives and the degradation process should then expand to the nonbiodegradable PE and thus make the material
degrade. After some time the plastic is supposed to visually disappear and to be completely converted to carbon dioxide and water.
This is a theoretical concept which has not
been backed up by any verifiable proof so far.
Producers promote enzyme-mediated plastics as a solution to littering. As no proof for
the degradation process has been provided,
environmental beneficial effects are highly
questionable.
Ethylene | Colour- and odourless gas, made
e.g. from, Naphtha (petroleum) by cracking or
from bio-ethanol by dehydration. The monomer of the polymer polyethylene (PE).
European Bioplastics e.V. | The industry association representing the interests of Europe’s thriving bioplastics’ industry. Founded
in Germany in 1993 as IBAW, European
Bioplastics today represents the interests
of about 50 member companies throughout
the European Union and worldwide. With
members from the agricultural feedstock,
chemical and plastics industries, as well as
industrial users and recycling companies, European Bioplastics serves as both a contact
platform and catalyst for advancing the aims
of the growing bioplastics industry.
Extrusion | Process used to create plastic
profiles (or sheet) of a fixed cross-section
consisting of mixing, melting, homogenising
and shaping of the plastic.
FDCA | 2,5-furandicarboxylic acid, an intermediate chemical produced from 5-HMF.
The dicarboxylic acid can be used to make →
PEF = polyethylene furanoate, a polyester that
could be a 100% biobased alternative to PET.
Fermentation | Biochemical reactions controlled by → microorganisms or → enzymes (e.g.
the transformation of sugar into lactic acid).
FSC | The Forest Stewardship Council is an
independent, non-governmental, not-forprofit organization established to promote the
responsible and sustainable management of
the world’s forests.
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Gelatine | Translucent brittle solid substance,
colourless or slightly yellow, nearly tasteless
and odourless, extracted from the collagen
inside animals‘ connective tissue.
Genetically modified organism (GMO) | Organisms, such as plants and animals, whose
genetic material (DNA) has been altered
are called genetically modified organisms
(GMOs). Food and feed which contain or
consist of such GMOs, or are produced from
GMOs, are called genetically modified (GM)
food or feed [1]. If GM crops are used in bioplastics production, the multiple-stage processing and the high heat used to create the
polymer removes all traces of genetic material. This means that the final bioplastics product contains no genetic traces. The resulting
bioplastics are therefore well suited to use in
food packaging as it contains no genetically
modified material and cannot interact with
the contents.
Global Warming | is the rise in the average temperature of Earth’s atmosphere and
oceans since the late 19th century and its projected continuation [8]. Global warming is said
to be accelerated by → greenhouse gases.
Glucose | is a monosaccharide (or simple
sugar). It is the most important carbohydrate
(sugar) in biology. Glucose is formed by photosynthesis or hydrolyse of many carbohydrates e.g. starch.
Greenhouse gas GHG | Gaseous constituent
of the atmosphere, both natural and anthropogenic, that absorbs and emits radiation at
specific wavelengths within the spectrum of
infrared radiation emitted by the Earth’s surface, the atmosphere, and clouds [1, 9].
Greenwashing | The act of misleading consumers regarding the environmental practices of a company, or the environmental benefits of a product or service [1, 10].
Granulate, granules | Small plastic particles
(3-4 millimetres), a form in which plastic is
sold and fed into machines, easy to handle
and dose.
HMF (5-HMF) | 5-hydroxymethylfurfural is an
organic compound derived from sugar dehydration. It is a platform chemical, a building
block for 20 performance polymers and over
175 different chemical substances. The molecule consists of a furan ring which contains
both aldehyde and alcohol functional groups.
5-HMF has applications in many different
industries such as bioplastics, packaging,
pharmaceuticals, adhesives and chemicals.
One of the most promising routes is 2,5
furandicarboxylic acid (FDCA), produced as an
intermediate when 5-HMF is oxidised. FDCA
is used to produce PEF, which can substitute
terephthalic acid in polyester, especially polyethylene terephthalate (PET). [bM 03/14, 02/16]
Home composting | → composting [bM 06/08]
Humus | In agriculture, humus is often used
simply to mean mature → compost, or natural compost extracted from a forest or other
spontaneous source for use to amend soil.
Hydrophilic | Property: water-friendly, soluble in water or other polar solvents (e.g. used
in conjunction with a plastic which is not waterresistant and weatherproof or that absorbs
water such as polyamide (PA).
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Hydrophobic | Property: water-resistant, not
soluble in water (e.g. a plastic which is waterresistant and weather-proof, or that does not
absorb any water such as polyethylene (PE) or
polypropylene (PP).
Industrial composting | is an established
process with commonly agreed-upon requirements (e.g. temperature, timeframe) for
transforming biodegradable waste into stable,
sanitised products to be used in agriculture.
The criteria for industrial compostability of
packaging have been defined in the EN 13432.
Materials and products complying with this
standard can be certified and subsequently
labelled accordingly [1,7]. [bM 06/08, 02/09]
ISO | International Organization for Standardization
JBPA | Japan Bioplastics Association
Land use | The surface required to grow sufficient feedstock for today’s bioplastic production is less than 0.01 % of the global agricultural area of 5 billion hectares. It is not yet
foreseeable to what extent an increased use
of food residues, non-food crops or cellulosic
biomass (see also → 1st/2nd/3rd generation
feedstock) in bioplastics production might
lead to an even further reduced land use in
the future. [bM 04/09, 01/14]
LCA(Life Cycle Assessment) | is the compilation and evaluation of the input, output and the
potential environmental impact of a product
system throughout its life cycle [17]. It is sometimes also referred to as life cycle analysis, ecobalance or cradle-to-grave analysis. [bM 01/09]
Littering | is the (illegal) act of leaving waste
such as cigarette butts, paper, tins, bottles,
cups, plates, cutlery, or bags lying in an open
or public place.
Marine litter | Following the European Commission’s definition, “marine litter consists of
items that have been deliberately discarded,
unintentionally lost, or transported by winds
and rivers, into the sea and on beaches. It
mainly consists of plastics, wood, metals,
glass, rubber, clothing and paper”. Marine
debris originates from a variety of sources.
Shipping and fishing activities are the predominant sea-based, ineffectively managed
landfills as well as public littering the mainland-based sources. Marine litter can pose a
threat to living organisms, especially due to
ingestion or entanglement.
Currently, there is no international standard
available, which appropriately describes the
biodegradation of plastics in the marine environment. However, several standardisation
projects are in progress at ISO and ASTM level. Furthermore, the European project OPEN
BIO addresses the marine biodegradation of
biobased products. [bM 02/16]
Mass balance | describes the relationship between input and output of a specific substance
within a system in which the output from the
system cannot exceed the input into the system.
First attempts were made by plastic raw material producers to claim their products renewable (plastics) based on a certain input
of biomass in a huge and complex chemical
plant, then mathematically allocating this
biomass input to the produced plastic.
These approaches are at least controversially
disputed. [bM 04/14, 05/14, 01/15]

Microorganism | Living organisms of microscopic sizes, such as bacteria, fungi or yeast.
Molecule | A group of at least two atoms held
together by covalent chemical bonds.
Monomer | Molecules that are linked by polymerization to form chains of molecules and
then plastics.
Mulch film | Foil to cover the bottom of farmland.
Organic recycling | means the treatment of
separately collected organic waste by anaerobic digestion and/or composting.
Oxo-degradable / Oxo-fragmentable | materials and products that do not biodegrade!
The underlying technology of oxo-degradability
or oxo-fragmentation is based on special additives, which, if incorporated into standard
resins, are purported to accelerate the fragmentation of products made thereof. Oxodegradable or oxo-fragmentable materials do
not meet accepted industry standards on compostability such as EN 13432. [bM 01/09, 05/09]
PBAT | Polybutylene adipate terephthalate, is
an aliphatic-aromatic copolyester that has the
properties of conventional polyethylene but is
fully biodegradable under industrial composting. PBAT is made from fossil petroleum with
first attempts being made to produce it partly
from renewable resources. [bM 06/09]
PBS | Polybutylene succinate, a 100% biodegradable polymer, made from (e.g. bio-BDO)
and succinic acid, which can also be produced
biobased. [bM 03/12]
PC | Polycarbonate, thermoplastic polyester,
petroleum-based and not degradable, used
e.g. for baby bottles or CDs. Criticized for its
BPA (→ Bisphenol-A) content.
PCL | Polycaprolactone, a synthetic (fossilbased), biodegradable bioplastic, e.g. used as
a blend component.
PE | Polyethylene, thermoplastic polymerised
from ethylene. Can be made from renewable
resources (sugar cane via bio-ethanol). [bM 05/10]
PEF | Polyethylene furanoate, a polyester
made from monoethylene glycol (MEG) and
→ FDCA (2,5-furandicarboxylic acid, an intermediate chemical produced from 5-HMF). It
can be a 100% biobased alternative for PET.
PEF also has improved product characteristics, such as better structural strength and
improved barrier behaviour, which will allow
for the use of PEF bottles in additional applications. [bM 03/11, 04/12]
PET | Polyethylenterephthalate, transparent polyester used for bottles and film. The
polyester is made from monoethylene glycol
(MEG), that can be renewably sourced from
bio-ethanol (sugar cane) and (until now fossil)
terephthalic acid. [bM 04/14]
PGA | Polyglycolic acid or polyglycolide is a
biodegradable, thermoplastic polymer and
the simplest linear, aliphatic polyester. Beside
its use in the biomedical field, PGA has been
introduced as a barrier resin. [bM 03/09]
PHA | Polyhydroxyalkanoates (PHA) are a
family of biodegradable polyesters. As in
many mammals, including humans, that hold
energy reserves in the form of body fat some
bacteria hold intracellular reserves in form of
of polyhydroxyalkanoates. Here the micro-organisms store a particularly high level of energy reserves (up to 80% of their body weight)
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for when their sources of nutrition become
scarce. By farming this type of bacteria, and
feeding them on sugar or starch (mostly from
maize), or at times on plant oils or other nutrients rich in carbonates, it is possible to
obtain PHA‘s on an industrial scale [11]. The
most common types of PHA are PHB (Polyhydroxybutyrate, PHBV and PHBH. Depending on the bacteria and their food, PHAs with
different mechanical properties, from rubbery
soft trough stiff and hard as ABS, can be produced. Some PHAs are even biodegradable in
soil or in marine environment.
PLA | Polylactide or polylactic acid (PLA), a
biodegradable, thermoplastic, linear aliphatic
polyester based on lactic acid, a natural acid,
is mainly produced by fermentation of sugar
or starch with the help of micro-organisms.
Lactic acid comes in two isomer forms, i.e. as
laevorotatory D(-)lactic acid and as dextrorotary L(+)lactic acid.
Modified PLA types can be produced by the
use of the right additives or by certain combinations of L- and D- lactides (stereocomplexing), which then have the required rigidity for
use at higher temperatures [13]. [bM 01/09, 01/12]
Plastics | Materials with large molecular
chains of natural or fossil raw materials, produced by chemical or biochemical reactions.
PPC | Polypropylene carbonate, a bioplastic
made by copolymerizing CO2 with propylene
oxide (PO). [bM 04/12]
PTT | Polytrimethylterephthalate (PTT), partially biobased polyester, is similarly produced
to PET using terephthalic acid or dimethyl
terephthalate and a diol. In this case it is a
biobased 1,3 propanediol, also known as bioPDO. [bM 01/13, 04/20]
Renewable resources | Agricultural raw materials, which are not used as food or feed,
but as raw material for industrial products
or to generate energy. The use of renewable
resources by industry saves fossil resources
and reduces the amount of → greenhouse gas
emissions. Biobased plastics are predominantly made of annual crops such as corn, cereals, and sugar beets or perennial cultures
such as cassava and sugar cane.
Resource efficiency | Use of limited natural
resources in a sustainable way while minimising impacts on the environment. A resource-efficient economy creates more output or value with lesser input.
Seedling logo | The compostability label or
logo Seedling is connected to the standard
EN 13432/EN 14995 and a certification process managed by the independent institutions
→ DIN CERTCO and → TÜV Austria. Bioplastics products carrying the Seedling fulfil the
criteria laid down in the EN 13432 regarding
industrial compostability. [bM 01/06, 02/10]
Saccharides or carbohydrates | Saccharides
or carbohydrates are names for the sugarfamily. Saccharins are monomer or polymer
sugar units. For example, there are known
mono-, di- and polysaccharides. → glucose is
a monosaccaride. They are important for the
diet and produced biology in plants.
Semi-finished products | Pplastic in form of
sheet, film, rods or the like to be further processed into finished products.

Sorbitol | Sugar alcohol, obtained by reduction of glucose changing the aldehyde group
to an additional hydroxyl group. It is used as
a plasticiser for bioplastics based on starch.
Starch | Natural polymer (carbohydrate)
consisting of → amylose and → amylopectin,
gained from maize, potatoes, wheat, tapioca
etc. When glucose is connected to polymerchains in a definite way the result (product) is
called starch. Each molecule is based on 300
-12000-glucose units. Depending on the connection, there are two types known → amylose
and → amylopectin. [bM 05/09]
Starch derivatives | are based on the chemical structure of → starch. The chemical structure can be changed by introducing new functional groups without changing the → starch
polymer. The product has different chemical
qualities. Mostly the hydrophilic character is
not the same.
Starch-ester | One characteristic of every
starch-chain is a free hydroxyl group. When
every hydroxyl group is connected with an
acid the product is starch-ester with different
chemical properties.
Starch propionate and starch butyrate | can
be synthesised by treating the → starch with
propane or butanoic acid. The product structure is still based on → starch. Every based →
glucose fragment is connected with a propionate or butyrate ester group. The product is
more hydrophobic than → starch.
Sustainable | An attempt to provide the best
outcomes for the human and natural environments both now and into the indefinite future.
One famous definition of sustainability is the
one created by the Brundtland Commission,
led by the former Norwegian Prime Minister
G. H. Brundtland. It defined sustainable development as development that ‘meets the
needs of the present without compromising
the ability of future generations to meet their
own needs.’ Sustainability relates to the continuity of economic, social, institutional and
environmental aspects of human society, as
well as the non-human environment.
Sustainable sourcing | of renewable feedstock for biobased plastics is a prerequisite
for more sustainable products. Impacts such
as the deforestation of protected habitats
or social and environmental damage arising from poor agricultural practices must
be avoided. Corresponding certification
schemes, such as ISCC PLUS, WLC or BonSucro, are an appropriate tool to ensure the
sustainable sourcing of biomass for all applications around the globe.
Sustainability | as defined by European Bioplastics, has three dimensions: economic, social and environmental. This has been known
as “the triple bottom line of sustainability”.
This means that sustainable development involves the simultaneous pursuit of economic
prosperity, environmental protection and social equity. In other words, businesses have
to expand their responsibility to include these
environmental and social dimensions. Sustainability is about making products useful to
markets and, at the same time, having societal benefits and lower environmental impact
than the alternatives currently available. It also
implies a commitment to continuous improvement that should result in a further reduction

of the environmental footprint of today’s products, processes and raw materials used.
Thermoplastics | Plastics which soften or
melt when heated and solidify when cooled
(solid at room temperature).
Thermoplastic Starch | (TPS) → starch that
was modified (cooked, complexed) to make it
a plastic resin.
Thermoset | Plastics (resins) which do not
soften or melt when heated. Examples are
epoxy resins or unsaturated polyester resins.
TÜV Austria Belgium | Independent certifying
organisation for the assessment on the conformity of bioplastics (formerly Vinçotte).
Vinçotte | → TÜV Austria Belgium
WPC | Wood Plastic Composite. Composite
materials made of wood fibre/flour and plastics (mostly polypropylene).
Yard Waste | Grass clippings, leaves, trimmings, garden residue.
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Suppliers Guide
1. Raw Materials

AGRANA Starch
Bioplastics
Conrathstraße 7
A-3950 Gmuend, Austria
bioplastics.starch@agrana.com
www.agrana.com

BASF SE
Ludwigshafen, Germany
Tel: +49 621 60-99951
martin.bussmann@basf.com
www.ecovio.com

Simply contact:

Xinjiang Blue Ridge Tunhe
Polyester Co., Ltd.
No. 316, South Beijing Rd. Changji,
Xinjiang, 831100, P.R.China
Tel.: +86 994 22 90 90 9
Mob: +86 187 99 283 100
chenjianhui@lanshantunhe.com
www.lanshantunhe.com
PBAT & PBS resin supplier

Jincheng, Lin‘an, Hangzhou,
Zhejiang 311300, P.R. China
China contact: Grace Jin
mobile: 0086 135 7578 9843
Grace@xinfupharm.comEurope
contact(Belgium): Susan Zhang
mobile: 0032 478 991619
zxh0612@hotmail.com
www.xinfupharm.com

Tel.: +49 2161 6884467
suppguide@bioplasticsmagazine.com
Stay permanently listed in the
Suppliers Guide with your company
logo and contact information.
For only 6,– EUR per mm, per issue you
can be present among top suppliers in
the field of bioplastics.

Gianeco S.r.l.
Via Magenta 57 10128 Torino - Italy
Tel.+390119370420
info@gianeco.com
www.gianeco.com

39 mm

Sample Charge:
39mm x 6,00 €
= 234,00 € per entry/per issue

Sample Charge for one year:
6 issues x 234,00 EUR = 1,404.00 €
The entry in our Suppliers Guide is
bookable for one year (6 issues) and extends automatically if it’s not cancelled
three month before expiry.

www.facebook.com
www.issuu.com
www.twitter.com
www.youtube.com
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Global Biopolymers Co.,Ltd.
Bioplastics compounds
(PLA+starch;PLA+rubber)
194 Lardproa80 yak 14
Wangthonglang, Bangkok
Thailand 10310
info@globalbiopolymers.com
www.globalbiopolymers.com
Tel +66 81 9150446

Kingfa Sci. & Tech. Co., Ltd.
No.33 Kefeng Rd, Sc. City, Guangzhou
Hi-Tech Ind. Development Zone,
Guangdong, P.R. China. 510663
Tel: +86 (0)20 6622 1696
info@ecopond.com.cn
www.kingfa.com

1.1 bio based monomers

For Example:

Polymedia Publisher GmbH
Dammer Str. 112
41066 Mönchengladbach
Germany
Tel.
+49 2161 664864
Fax
+49 2161 631045
info@bioplasticsmagazine.com
www.bioplasticsmagazine.com

Mixcycling Srl
Via dell‘Innovazione, 2
36042 Breganze (VI), Italy
Phone: +39 04451911890
info@mixcycling.it
www.mixcycling.it

BIO-FED
Branch of AKRO-PLASTIC GmbH
BioCampus Cologne
Nattermannallee 1
50829 Cologne, Germany
Tel.: +49 221 88 88 94-00
info@bio-fed.com
www.bio-fed.com

1.2 compounds
PTT MCC Biochem Co., Ltd.
info@pttmcc.com / www.pttmcc.com
Tel: +66(0) 2 140-3563
MCPP Germany GmbH
+49 (0) 211 520 54 662
Julian.Schmeling@mcpp-europe.com
MCPP France SAS
UNITED BIOPOLYMERS S.A.
+33 (0)2 51 65 71 43
Parque Industrial e Empresarial
fabien.resweber@mcpp-europe.com da Figueira da Foz
Praça das Oliveiras, Lote 126
3090-451 Figueira da Foz – Portugal
Phone: +351 233 403 420
info@unitedbiopolymers.com
www.unitedbiopolymers.com
Microtec Srl
Via Po’, 53/55
30030, Mellaredo di Pianiga (VE),
Italy
Tel.: +39 041 5190621
Fax.: +39 041 5194765
info@microtecsrl.com
www.biocomp.it

Tel: +86 351-8689356
Fax: +86 351-8689718
www.jinhuizhaolong.com
ecoworldsales@jinhuigroup.com

FKuR Kunststoff GmbH
Siemensring 79
D - 47 877 Willich
Tel. +49 2154 9251-0
Tel.: +49 2154 9251-51
sales@fkur.com
www.fkur.com

GRAFE-Group
Waldecker Straße 21,
99444 Blankenhain, Germany
Tel. +49 36459 45 0
www.grafe.com
Cardia Bioplastics
Suite 6, 205-211 Forster Rd
Mt. Waverley, VIC, 3149 Australia
Tel. +61 3 85666800
info@cardiabioplastics.com
www.cardiabioplastics.com

Trinseo
1000 Chesterbrook Blvd. Suite 300
Berwyn, PA 19312
+1 855 8746736
www.trinseo.com

Green Dot Bioplastics
527 Commercial St Suite 310
Emporia, KS 66801
Tel.: +1 620-273-8919
info@greendotbioplastics.com
www.greendotbioplastics.com

Suppliers Guide
1.6 masterbatches
1.3 PLA
Plásticos Compuestos S.A.
C/ Basters 15
08184 Palau Solità i Plegamans
Barcelona, Spain
Tel. +34 93 863 96 70
info@kompuestos.com
www.kompuestos.com

NUREL Engineering Polymers
Ctra. Barcelona, km 329
50016 Zaragoza, Spain
Tel: +34 976 465 579
inzea@samca.com
www.inzea-biopolymers.com

Total Corbion PLA bv
Arkelsedijk 46, P.O. Box 21
4200 AA Gorinchem
The Netherlands
Tel.: +31 183 695 695
Fax.: +31 183 695 604
www.total-corbion.com
pla@total-corbion.com

Zhejiang Hisun Biomaterials Co.,Ltd.
No.97 Waisha Rd, Jiaojiang District,
Taizhou City, Zhejiang Province, China
Tel: +86-576-88827723
pla@hisunpharm.com
www.hisunplas.com

4. Bioplastics products

GRAFE-Group
Waldecker Straße 21,
99444 Blankenhain, Germany
Tel. +49 36459 45 0
www.grafe.com

Albrecht Dinkelaker
Polymer and Product Development
Blumenweg 2
79669 Zell im Wiesental, Germany
Tel.:+49 (0) 7625 91 84 58
info@polyfea2.de
www.caprowax-p.eu

1.4 starch-based bioplastics

Sukano AG
Chaltenbodenstraße 23
CH-8834 Schindellegi
Tel. +41 44 787 57 77
Fax +41 44 787 57 78
www.sukano.com

Biofibre GmbH
Member of Steinl Group
Sonnenring 35
D-84032 Altdorf
Fon: +49 (0)871 308-0
Fax: +49 (0)871 308-183
info@biofibre.de
www.biofibre.de

Natureplast – Biopolynov
11 rue François Arago
14123 IFS
Tel: +33 (0)2 31 83 50 87
www.natureplast.eu

TECNARO GmbH
Bustadt 40
D-74360 Ilsfeld. Germany
Tel: +49 (0)7062/97687-0
www.tecnaro.de

P O L i M E R

GEMA POLIMER A.S.
Ege Serbest Bolgesi, Koru Sk.,
No.12, Gaziemir, Izmir 35410,
Turkey
+90 (232) 251 5041
info@gemapolimer.com
http://www.gemabio.com

BIOTEC
Biologische Naturverpackungen
Werner-Heisenberg-Strasse 32
46446 Emmerich/Germany
Tel.: +49 (0) 2822 – 92510
info@biotec.de
www.biotec.de

Plásticos Compuestos S.A.
C/ Basters 15
08184 Palau Solità i Plegamans
Barcelona, Spain
Tel. +34 93 863 96 70
info@kompuestos.com
www.kompuestos.com

Treffert GmbH & Co. KG
In der Weide 17
55411 Bingen am Rhein; Germany
+49 6721 403 0
www.treffert.eu
Treffert S.A.S.
Rue de la Jontière
57255 Sainte-Marie-aux-Chênes,
France
+33 3 87 31 84 84
www.treffert.fr

TianAn Biopolymer
No. 68 Dagang 6th Rd,
Beilun, Ningbo, China, 315800
Tel. +86-57 48 68 62 50 2
Fax +86-57 48 68 77 98 0
enquiry@tianan-enmat.com
www.tianan-enmat.com

INDOCHINE BIO PLASTIQUES
(ICBP) SDN BHD
12, Jalan i-Park SAC 3
Senai Airport City
81400 Senai, Johor, Malaysia
Tel. +60 7 5959 159
marketing@icbp.com.my
www.icbp.com.my
C, M, Y , K
45, 0,90, 0

C , M, Y, K
10, 0, 80,0

C, M, Y, K
50, 0 ,0, 0

C, M, Y, K
0, 0, 0, 0

Minima Technology Co., Ltd.
Esmy Huang, COO
No.33. Yichang E. Rd., Taipin City,
Taichung County
411, Taiwan (R.O.C.)
Tel. +886(4)2277 6888
Fax +883(4)2277 6989
Mobil +886(0)982-829988
esmy@minima-tech.com
Skype esmy325
www.minima.com

www.granula.eu
2. Additives/Secondary raw materials

1.5 PHA

Kaneka Belgium N.V.
Nijverheidsstraat 16
2260 Westerlo-Oevel, Belgium
Tel: +32 (0)14 25 78 36
Fax: +32 (0)14 25 78 81
info.biopolymer@kaneka.be

Bio4Pack GmbH
Marie-Curie-Straße 5
48529 Nordhorn, Germany
Tel. +49 (0)5921 818 37 00
info@bio4pack.com
www.bio4pack.com

GRAFE-Group
Waldecker Straße 21,
99444 Blankenhain, Germany
Tel. +49 36459 45 0
www.grafe.com
3. Semi finished products
3.1 Sheets

Customised Sheet Xtrusion
James Wattstraat 5
7442 DC Nijverdal
The Netherlands
+31 (548) 626 111
info@csx-nijverdal.nl
www.csx-nijverdal.nl

Natur-Tec® - Northern Technologies
4201 Woodland Road
Circle Pines, MN 55014 USA
Tel. +1 763.404.8700
Fax +1 763.225.6645
info@natur-tec.com
www.natur-tec.com

NOVAMONT S.p.A.
Via Fauser , 8
28100 Novara - ITALIA
Fax +39.0321.699.601
Tel. +39.0321.699.611
www.novamont.com
6. Equipment
6.1 Machinery & Molds

Buss AG
Hohenrainstrasse 10
4133 Pratteln / Switzerland
Tel.: +41 61 825 66 00
Fax: +41 61 825 68 58
info@busscorp.com
www.busscorp.com
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Suppliers Guide
7. Plant engineering

9. Services (continued)

10.2 Universities

www.ifbb-hannover.de/
10.3 Other Institutions

EREMA Engineering Recycling
Maschinen und Anlagen GmbH
Unterfeldstrasse 3
4052 Ansfelden, AUSTRIA
Phone: +43 (0) 732 / 3190-0
Fax:
+43 (0) 732 / 3190-23
erema@erema.at
www.erema.at
9. Services

nova-Institut GmbH
Chemiepark Knapsack
Industriestrasse 300
50354 Huerth, Germany
Tel.: +49(0)2233-48-14 40
E-Mail: contact@nova-institut.de
www.biobased.eu

Institut für Kunststofftechnik
Universität Stuttgart
Böblinger Straße 70
70199 Stuttgart
Tel +49 711/685-62831
silvia.kliem@ikt.uni-stuttgart.de
www.ikt.uni-stuttgart.de

GO!PHA
Rick Passenier
Oudebrugsteeg 9
1012JN Amsterdam
The Netherlands
info@gopha.org
www.gopha.org

10. Institutions
10.1 Associations

Osterfelder Str. 3
46047 Oberhausen
Tel.: +49 (0)208 8598 1227
thomas.wodke@umsicht.fhg.de
www.umsicht.fraunhofer.de

BPI - The Biodegradable
Products Institute
331 West 57th Street, Suite 415
New York, NY 10019, USA
Tel. +1-888-274-5646
info@bpiworld.org

Innovation Consulting Harald Kaeb

narocon
Dr. Harald Kaeb
Tel.: +49 30-28096930
kaeb@narocon.de
www.narocon.de

European Bioplastics e.V.
Marienstr. 19/20
10117 Berlin, Germany
Tel. +49 30 284 82 350
Fax +49 30 284 84 359
info@european-bioplastics.org
www.european-bioplastics.org

New
Edition
2020

Michigan State University
Dept. of Chem. Eng & Mat. Sc.
Professor Ramani Narayan
East Lansing MI 48824, USA
Tel. +1 517 719 7163
narayan@msu.edu

IfBB – Institute for Bioplastics
and Biocomposites
University of Applied Sciences
and Arts Hanover
Faculty II – Mechanical and
Bioprocess Engineering
Heisterbergallee 12
30453 Hannover, Germany
Tel.: +49 5 11 / 92 96 - 22 69
Fax: +49 5 11 / 92 96 - 99 - 22 69
lisa.mundzeck@hs-hannover.de

Green Serendipity
Caroli Buitenhuis
IJburglaan 836
1087 EM Amsterdam
The Netherlands
Tel.: +31 6-24216733
www.greenseredipity.nl

New
Edition
2020

BOOK
STORE
ORDER
NOW

www.bioplasticsmagazine.com/en/books
email: books@bioplasticsmagazine.com
phone: +49 2161 6884463
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daily upated eventcalendar at
www.bioplasticsmagazine.com

Subscribe
now at

Events

Event Calendar
You can meet us

15th European Bioplastics Conference

bioplasticsmagazine.com

01.12. - 02.12.2020 - Online only

https://www.european-bioplastics.org/events

2nd International Conference on Cellulose Fibres

02.02. - 03.02.2021 - Cologne, Germany (Online and on-site)

the next six issues for €169.–1)

https://cellulose-fibres.eu/

8th European Biopolymer Summit
02.02. - 03.02.2021 - London, UK

Special offer
for students and
young professionals1,2) € 99.-

https://www.wplgroup.com/aci/event/european-biopolymer-summit/

Bioplastics – Science meets Industry
03.03. - 04.03.2021 - Hof, Germany

https://www.ibp-hof.de/fachtagung-bioplastics-science-meetsindustry-2021

World Bio Markets 2021 - new date

29.03. - 31.03.2021 - Amsterdam, The Netherlands

2) aged 35 and below.
Send a scan of your
student card, your ID
or similar proof.

https://www.worldbiomarkets.com/download-brochure-2020

2nd PHA platform World Congress

New date: 30.03. - 31.03.2021 - Cologne, Germany
www.pha-world-congress.com

Chinaplas 2020 - further postponed
ISSN 1862-5258

Sep / Oct

13.04. - 16.04.2021 - Shanghai, China

05 | 2020
ISSN 1862-5258

Highlights
Fibres / Textiles | 16
Polyurethane /
Elastomers | 30

https://www.chinaplasonline.com/CPS21/idx/eng
Nov/Dec

06 | 2020

bio!PAC

Highlights

11.05. - 12.05.2021 - Düsseldorf, Germany

Films / Flexibles | 17
Bioplastics from
waste-streams | 22

www.bio-pac.info

1st Renewable Materials Conference

Cover Story
Machinery for certified
compostable cling film | 16

18.05. - 019.05.2021 - Cologne, Germany

ell

http://www.renewable-materials.eu

Vol. 15

Vol. 15

Cover Story
Polish language
version of
bioplastics
MAGAZINE | 36

s
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A COMPLETE RANGE
OF SOLUTIONS.

BIOPLAST®,
INNOVATIVE
SOLUTIONS FOR
EVERYDAY PRODUCTS.

100% biodegradable,
BIOPLAST® is particularly
suitable for ultra-light
films with a thickness of
approx. 10-15 μm.

TRANSPARENT

ODORLESS PLASTICIZER OK COMPOST
FREE
HOME

FOODCONTACT
GRADE

GMO FREE

w w w. b i o t e c . d e
S002

S002

member of the SPHERE
group of companies

LJ Corporate – © JB Mariou – BIOTEC HRA 1183

Made from potato starch,
BIOPLAST® resins are
designed to work on
existing standard
equipment for blown
film, flat film, cast
film, injection molded
and thermoformed
components.

WWW.MATERBI.COM

r4_09.2020

EcoComunicazione.it

as chestnut shell

