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Editorial
Dear Reader,
The PolyBioSkin project set out in June 2017 to produce three
product prototypes that are predominantly bio-based and also
biodegradable according to EN 13432. Two years on, the project
is well advanced and delivering on some of the key challenges.

HIGH PERFORMANCE FUNCTIONAL
BIO-BASED PRODUCTS IN THE
BIOMEDICAL, COSMETIC, AND
SANITARY SECTORS
PolyBioSkin aims to develop and validate pilot processes
for producing prototypes of three globally significant, high
performance, skin-contact products: diapers, beauty masks
and wound dressings.

For the baby diaper topsheet – the skin-contact layer of the
diaper– the consortium successfully formulated a predominantly
PLA-based biopolymer formulation with >90% bio-based
content. Thanks to plasticisation and the addition of a
biodegradable polyester, suitable physical properties could be
modulated. Prototype films were produced by flat die extrusion
and subjected to testing for tensile strength and tear resistance
in comparison to conventionally used LDPE material. Initial
cell compatibility studies showed that the chosen PLA-based
material formulation has higher compatibility with cells than
reference HDPE and also shows antimicrobial behaviour. The
topsheet prototype has successfully been microperforated to
guarantee suitable wicking of fluids from the skin contact layer
to the absorptive core, and the processability of the chosen
material on an industrial scale has been established.
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Flat die extrusion equipment producing the
bio-based biodegradable diaper topsheet film.
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Example of final microperforated diaper topsheet
skin contact layer.

In order to further functionalise the topsheet surface with
antiseptic and anti-inflammatory properties, suitable active
biomolecules have been selected and encapsulated in
chitin-lignin complexes, and various methods of surface
modification have been tested and the most promising one has
been selected.
The other key part of the baby
diaper, namely the bio-based
superabsorbent core, has been
developed on the basis of
cellulose and shown to achieve
the desired absorbency of
20g/g. The bio-superabsorber
production is now in the
process of being upscaled, and
the possibility to incorporate
the absorber in powder format
on a cotton substrate using dry
impregnation techniques has
been validated.

Bio-based biodegradable superabsorber for the
absorbent core, achieving > 20g/g absorption
capacity.

PAGE

Editorial

02

Four different potential cosmetic beauty mask prototypes have
been investigated and the most suitable ones have been selected
for further optimisation, testing, and upscaling. One beauty mask
carrier will be produced by compression molding of a bio-based
and biodegradable film based primarily on commercially available
PHA blended with starch and chemically modified for optimal
hydrophilicity, texture, and performance. Research is on-going
to investigate the possibility of other processing techniques,
especially flat die extrusion, of a formulation also based on
PHA, Starch, and additionally a biodegradable polyester. The
other beauty mask prototype is produced by electrospinning of
a commercially available bio-based and biodegradable polymer.
Different studies on surface modification of the substrates have
been performed and the consortium has chosen dry impregnation
as the best technique to implement the functionalization of
the carrier material with the previously selected combination
of functional molecules imparting antioxidant properties. The
electrospun product will be water soluble, and both beauty
mask types will be easily biodegradable (EN 13432 will be the
reference) and can be packaged without preservatives, activating
the desired beneficial properties for the users skin through wetting
before use. In parallel to the production scale-up, biocompatibility
and immunomodulatory tests will be performed.

Dry impregnation technology in a nutshell.

Hopes are high among the PolyBioSkin consortium for
engineering three valuable and commercially viable products
that offer enhanced technical performance in their specific area
of application in contact with the human skin, as well as an
enhanced sustainability profile through the use of bio-based and
biodegradable materials and innovative production technologies.

Compression molded beauty mask film.

Lab-Scale Mononozzle

Filmed beauty mask prototype produced by flat
die extrusion.
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Structure of the biomedical wound dressing prototype; (1) Natural biopolymer nonwoven backing layer;
(2) Electrospun PHA layer, (3) Chitin-Lignin complexes functionalised with active molecules for antiseptic
and antioxidant efficacy.

The PolyBioSkin partners have already extensively published
and communicated their results and insights from the project,
and you can find out more in the Info Centre on the project’s
website: http://polybioskin.eu/info-centre/.
Semi-Industrial Multinozzle

Industrial Multinozzle

If you would like to find out more about the project, the
currently on-going research, the results so far, and commercial
perspectives, don’t hesitate to contact us!
Yours sincerely,
The PolyBioSkin Team

Electrospinning at different scales

Thirdly, the materials to be used in and the configuration
and structure of the wound healing patch application have
been determined. The skin contact layer will be based on an
electrospun PHA formulation specifically produced for use in
a biomedical application, and will be functionalised with a
combination of active ingredients primarily based on chitin and
lignin complexes bearing active molecules to achieve enhanced
antiseptic and antioxidant properties.

Visit our project website and subscribe to
the PolyBioSkin newsletter to receive latest
information, insights into biopolymer research,
an agenda of relevant events and conferences,
and much more.
Share interesting news and updates on our
project in your social networks using the
hashtag #polybioskin
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News & Activities
PolyBioSkin at the European Bioplastics Conference
2019

PolyBioSkin at Innovations in Healthcare Textiles
Conference
Dr Özlem Ipek Kalaoglu of the University of Ghent presented a
paper on PolyBioSkin research at the 3rd Innovations in Textiles
for Healthcare Conference hosted by Belgium-based
CENTEXBEL centre of excellence in textile and plastic
processing research. Addressing a select expert audience in this
very specific field, Dr Kalaoglu had the opportunity to provide
insights into and drive interest in the research conducted by the
PolyBioSkin consortium especially in regards to electrospun
non-wovens utilised for biomedical wound dressing applications
within the scope of PolyBioSkin. You can review the presentation
here.

On 4-5 December 2018, PolyBioSkin partners from the
University of Novi Sad, the University of Pisa, IMT Mines Alès,
and European Bioplastics participated in the 13th annual
European Bioplastics Conference in Berlin. PolyBioSkin had an
exhibition stand at this international bioplastics focussed
conference and exhibition with over 400 participants, hosted by
consortium member European Bioplastics. The event provided a
great opportunity to create visibility for the project and engage
with relevant stakeholders and potential adopters. The 13th
European Bioplastics Conference also featured BBI-JU’s
Executive Director Philippe Mengal as a key speaker, who
outlined the aims and importance of the BBI’s funded
programmes such as PolyBioSkin.

PolyBioSkin at the EUPOC 2019 Conference

PolyBioSkin on stage at Greenwin Conference 2019
Karen de Clerck and Özlem Ipek Kalaoglu Altan of the University
of Ghent, Serena Danti and Bahareh Azimi of the University of
Pisa, and José María Lagaron of Bioinicia attended and EUPOC
2019, where a PolyBioSkin poster was delivered.
The objective of this conference is to bring together the various
disparate communities that work on electrospun polymer-based
materials. These communities include those working on the
development of fibrous materials for filtration, catalysis, energy,
nanotechnology, drug delivery, and tissue engineering
applications. The conference thus provided a great opportunity
to share PolyBioSkin aims and insights with a relevant academic
and industry audience.

On May 8-9, PolyBioSkin’s coordinator Dr Simona Neri
presented the PolyBioSkin project at the 5th edition of the
International Conference on Green Chemistry and White
Biotechnologies in Gooselies, Belgium. You can find her
presentation online here. The 2019 conference focussed on
polymers from alternative feedstocks and their role in the
circular bioeconomy, providing an excellent fit with the precepts
of PolyBioSkin and enabling us to reach a highly relevant expert
audience.

PolyBioSkin Mid-Term Review Meeting
In February 2019, the PolyBioSkin consortium attended the
much anticipated review meeting for the first reporting period of
the project at the BBI-JU offices in Brussels. While the project is
evolving according to plan, the meeting provided an invaluable
opportunity for recapitulating the progress made thus far,
reflecting on the strengths and weaknesses of the results
achieved, concretising all action plans for the second project
period, and getting fresh new inputs in terms of possible
improvements. Without doubt, the feedbacks obtained will
improve the overall performance and impact of PolyBioSkin.
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PolyBioSkin presentation at the 2019 Plant Based
Summit
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2019 Eurofillers Polymerblends Conference features
PolyBioSkin
Maria Beatrice Coltelli of the University of Pisa gave a talk at the
2019 Eurofillers Polymerblends conference held at the
University of Palermo Building 19, Viale delle Scienze, Palermo,
Sicily, Italy, this April. The talk focussed on the production of
plasticised bionanocomposites for filmed applications intended
for use in skin-contact products in the context of the PolyBioSkin
project. Simultaneously, Vito Gigante of the University of Pisa
presented a poster about tuning physical properties of PLA
through blending with PBAT, equally presenting the results of
research conducted within PolyBioSkin.

Vincent Bonin of Fibroline presented PolyBioSkin as part of a
special session on R&D perspectives for new biobased products
and materials, moderated by Götz Ahrens of European
Bioplastics at the Plant Based Summit – a prime biobased
solutions international conference and business meeting in
Lyon, France, on 22-23 May 2019. Besides the on-stage
presentation and discussion, the PolyBioSkin partners arranged
to display project flyers during the conference, which attracts
highly relevant representatives from the private and academic
sectors, including large cosmetics, healthcare, and personal
care brands and producers.

For recent publications and updates on PolyBioSkin related
news and activities, please visit the PolyBioSkin Info Centre
here.

Upcoming Activities
- - - - July - - - 1-3 July

PolyBioSkin Exploitation Workshop, PolyBioSkin Consortium
Meeting, and PolyBioSkin Advisory Board Meeting
Novi Sad, Serbia

TFNS presents PolyBioSkin at International Conference
on Regenerative Medicine in Belgrade

- - - - September- - - 9-13 September

30th Annual Conference of the European Society for
Biomaterials, Dresden, Germany
https://www.esb2019.org
PolyBioSkin partners will be participating in this conference!

25-27 September

10th European Symposium on Biopolymers, Straubing,
Germany
https://www.esbp2019.com

30 September – 2 October

EFIB 2019 – The European Forum on Industrial
Biotechnology and the Bioeconomy, Brussels, Belgium
https://efibforum.com

- - - - October- - - 9-11 October

Outlook 2019 The world’s premier nonwovens, personal
care, hygiene products conference, Athens, Greece
https://www.edana.org/education-events/conferences-and-s
ymposia/event-detail/outlook-2019/
Prof. Branka Pilic gave a talk on 29th November 2018 on
Functional bio-based materials in regenerative medicine at a
Belgrade-based international conference on regenerative
medicine, addressing an international audience of experts from
both academia as well as industry.

PolyBioSkin partners at IDEA Miami
PolyBioSkin SME partners Fibroline and Texol exhibited and
promoted PolyBioSkin at the 2019 edition of IDEA in Miami –
the premier conference and exhibition for the nonwovens and
engineered fabrics sector.

16-17 October

Nonwovens Innovation Academy (NIA), Denkendorf,
Germany
NIA brings together interdisciplinary experts to improve
technical understanding and research to support innovation
and growth in the nonwovens and related industries
https://www.edana.org/education-events/conferences-and-s
ymposia/event-detail/nonwovens-innovation-academy2019/
PolyBioSkin will be there!
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Consortium Partner Interview: Hasso Von Pogrell, European Bioplastics
In each PolyBioSkin newsletter we introduce one of the project’s
consortium partners through a short interview. Today, we are
speaking to Mr Hasso von Pogrell, the Managing Director of
European Bioplastics. Mr von Pogrell has been heading the
world’s largest industry association in the bioplastics industry for
the last decade. Representing over 70 member organisations
from around the world that are active in the field of biopolymers
and bioplastics in Europe, European Bioplastics is a key
stakeholder in all matters pertaining to plastics in the future
circular bioeconomy in Europe.
Q: What is your organisation’s key focus area?
A: Our key goals are to inform all relevant stakeholders and the
public at large about the benefits of bio-based and
biodegradable plastics, and to help create favourable
framework conditions for the growth of our innovative but still
fairly small industry. We also support research and innovation,
are very active in the creation of solid industry standards and
best practices, and we host Europe’s leading bioplastics
conference and exhibition on an annual basis.
Q: How does this expertise and experience relate to the
PolyBioSkin project?
A: As the project aspires to replace fossil-based
non-biodegradable polymer materials with better performing
and more sustainable bio-based and biodegradable materials,
it goes to the very heart of what our industry is about.
Q: What motivated you and your colleagues to participate in
the PolyBioSkin project?
A: I guess the key motivation was that association members
and external stakeholders encouraged us to get more directly
involved in relevant research projects to help drive the exciting
and important developments coming out of this sector. As for
the project itself, it combined R&D on very relevant material
groups such as PLA and PHBs with very high volume
production categories, where introducing biopolymers could
have a very big impact simply in terms of sheer volumes, and
both the consortium and the concept appeared very mature
and professional.
Q: What is your main role in the project?
A: We primarily focus on dissemination and communication
and lead this work package, but we also contribute to policy
and regulatory questions, exploitation and general innovation
management.
Q: What are, in your personal opinion, the key aims of the
project?
A: I think there are four key aspects: Firstly, the project wants
to replace fossil-based materials with renewable materials,
bringing the bio-based content up to 90% or more, which we all
know is very ambitious in such complex products if you want to
maintain or improve technical performance. Secondly, the AHP,
biomedical, and cosmetic beauty mask prototypes really are
expected to be better at what they are supposed to do, which is
partly down to using biopolymers with very good
biocompatibility properties, and partly due to the
functionalization of the skin-contact parts with novel selected
biomolecule complexes. Then also PolyBioSkin harnesses
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Mr. Hasso Von Pogrell
Managing Director
European Bioplastics

processing or production technologies such as electrospinning
and dry impregnation technologies that have the potential to be
more sustainable than the ones commonly employed, for
example by being less energy intensive, solvent free, using no
water, et cetera. Lastly, when it comes to product end-of-life, as
the project aspires to create products that are biodegradable
compostable according to EN13432, we are opening the door
to a wider variety of end-of-life management options such as
organic recycling through anaerobic digestion or composting.
Q: What are, in your opinion, the biggest challenges when it
comes to commercialising bio-based biodegradable AHPs,
wound dressings, and cosmetic beauty masks?
A: As you can see with other bio-based and biodegradable
polymer based products, there is a strong element of cost that
may or may not be an obstacle to commercialisation.
Bioplastics still do carry a price premium. But on the other
hand, so did a lot things at some point that you cannot imagine
life without now. Think cars, phones, computers. Focus on
actual performance improvements, I believe that the
PolyBioSkin target products provide incentives for accepting
higher prices initially, especially in the kind of product
categories that we have chosen: better biocompatibility and
skin friendliness can make a very big difference. In the long
term, I believe that prices for bio-based plastic materials will
increasingly converge with conventional fossil-based plastics. In
fact, there are already examples in the market of products
where using PLA has achieved at least price parity to
competitive commodity fossil-based plastics while having the
benefit of a more sustainable product. Surely, much of this is
depending on raw material prices, but the bioeconomy is only
evolving, oil is finite, and its price is known to be subject to
bigger fluctuations than that of biomass.
Q: Do you believe that we will see a transformational change
towards more bio-based materials, and more sustainable
production, consumption, and end-of-life management in the
EU?
A: Yes, but brace yourself for the fact that some revolutions are
snail-paced. But seriously: yes, there is a transformation afoot.
However, you cannot change vast economies and societies over
night. The realisation that we need to holistically change our
patterns of production and consumption has dawned upon
most of us, and while it’s not always clear what individual
targets we should pursue and how, the process that has been
set in motion will not be reversed, but, if anything, accelerate.
Q: For all those companies and managers who generally
embrace bio-based and, for selected applications,
biodegradability, but don’t really know how to transform their
product portfolio – what would you recommend to them?
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A: Speak to others who have taken the lead in pioneering
bio-based and biodegradable innovation. Also, take the liberty
to fully comprehend where this transition can add the most
value, both in sustainability terms but also in terms of your
business. Blindly venturing on new terrain is never a good idea,
so allow yourself to find the right sources of information,
become knowledgeable, and find the right and trustworthy
partners.
Q: What needs to happen outside of the project’s research
efforts to make the PolyBioSkin applications successful, e.g. in
the area of standardisation, regulation, and policy?
A: A lot of the time it is being greatly underestimated how
much solid standardisation, certification, and labelling we
already have and broadly adhere to in the bio-based and
biodegradable products arena! There are solid, universally
agree standards with clear pass fail criteria, established testing
and certification schemes, and widely used labels based on
them. This is not the Wild West, on the contrary, our industry is
transparent and living up justified expectations that products
should be labelled as this and that only on the basis of
authoritative standards and independent third party
certification. On the policy, there is a pressing need to more
fundamentally and straightforwardly support an industry with
vast sustainability potential. Currently, biomaterials are at some
disadvantage vis a vis fossil-based materials, and we really
urgently need a level playing field or, better even, more concrete
policy support to make that transition possible. That is what we
are advocating while at the same time promoting best practices
and standardisation in our industry.

Partner Project: the ENABLING Project
ENABLING is the initiative of 16 partners in 13 EU and
associated countries, including Israel and Norway. The main
goal of the H2020-funded project is to support the spreading of
best practices and innovation in the provision, i.e. production
and pre-processing, of biomass for the Bio-Based Industry
(BBI). In particular, ENABLING aims at creating appropriate
conditions for the development of efficient biomass to
Bio-Based Products and Processes (BBPs) value chains.

ENABLING is based on the consortium’s vision that the biomass
to BBPs value chains can enhance economic growth, a sound
management of natural resources and positively contribute to
job-creation in the regions and countries where they can be
deployed.
The project has three main pillars: Establishment and promotion
of good practices, an innovation brokerage platform, and
coaching services:
ENABLING collects good BBP (Bio based Products and
Processes) practices, from inside and outside Europe, that are
wholly or partly transferable to other regions, or serve as an
inspiration for partners in the value chain.

Thank you!

Partners of PolyBioSkin
Coordinated by IRIS from Spain, the PolyBioSkin consortium
unites 12 European organizations, including universities and
research centers, SMEs and the European Bioplastics industry
association.

Innovacio i Recerca
Industrial i Sostenible
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Consortium for Science
&Technology of Materials

The University of
Westminster

Association for R&D of
Industrial Processes and
Methods

The BiomassTrade Platform allows biomass producers and
biomass processers to search and offer biomass residues and
by-products, bio-based products as well as services in the
different sectors of the bioeconomy. The BiomassTrade Platform
will operate EU-wide but aims to connect stakeholders on a
regional level to foster the exchange of goods and services on
that level.
The ENABLING coaching service, available through an online
questionnaire provided via the website, will support biomass
producers or the BBP industry with the uptake of emerging best
practices and help applicants acquire more details about the
bioeconomy and its various segments. The applicant can ask
about biomass, bio-based products, innovation & technologies,
scientific papers, EU and national laws, and much more.
Europe has significant potential to create, develop, manage, and
exploit innovative supply chains in the bioeconomy. Knowledge
and innovation capacities are there. However, such potential lies
unexploited due to a lack of “enabling conditions” within the
regional or national contexts.

Faculty of Technology
Novi Sad

Gent University

Bioinicia

Fibroline

Texol

Mavi Suc

Exergy

European Bioplastics

And this is what ENABLING aspires to provide. To find out more,
visit https://www.enabling-project.com or contact the project
team directly on giorgia.noaro@unacoma.it (Giorgia Noaro,
Project Manager), or skokkorikos@core-innovation.com
(Stefanos Kokkorikos, Dissemination and Communication
Manager).

