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editorial

D ear Readers of the EPNOE Newsletter,

We have had two exciting months since
the new executive team took office. We have
been active in creating new initiatives to support

our members and to enhance collaborative joint

ventures involving polysaccharides in Europe
and around the world. Please find below a sum-
mary of these initiatives.
EPNOE Connect: We are joining high level events
with policy makers to offer our expertise in chal-
lenging issues such as microplastics, human health
and climate change. The first event will be in
Ljubljana on October 4th (more info on page 4).
EPNOE Science Award 2019: This award will be
presented to recognize life achievement contribu-
tions of polysaccharide scientists and technologists.

The award is international and open to all scientists

in the field. Only EPNOE members can nominate the

candidates.

EPNOE Ambassadors: We are inviting distinguished

scientists around the world to be our Ambassadors

and to join us in building bridges to advance polysac-
charide science and technology.

EPNOE Industrial Advisory Board: We are creating

an advisory board of company members to support us

in building innovative ways to collaborate with industry
Support to joint collaborative proposals: We are
launching internal calls to build competitive consortia for
EU calls with professional support of EPNOE
EPNOE Erasmus databases: We are creating a data-
base of contacts to facilitate exchange of students using
current programs in EU

New EPNOE Linked In and webpage: We have created

the EPNOE Linked In page and we are redesigning the

EPNOE website.

EPNOE2019 and EPNOEJunior2020: We have changed

the format of EPNOE conference to cover comprehen-

sively different fields of research and we are planning the

Junior Conference as a disruptive and innovative forum

for young researchers.

This is only the start. We are having plenty of new ideas

and we are motivated to make EPNOE inspiring and

vibrant. We hope you enjoy reading this 50th Edition of

EPNOE newsletter and you join us on Linked In and in

our events. By the way, we are inviting new members.

Let us work together!

In case you need more
information, visit our
web site www.epnoe.eu
or send an email to
contact@epnoe.eu

Subscribe to the
EPNOE Newsletter
on www.epnhoe.eu

Pedro Fardim

President of EPNOE

Professor

Faculty of Engineering Science
Department of Chemical Engineering
KU Leuven (Belgium)
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Masters & PhD defenses:

» At Armines-CEMEF, France:

| - Lucile Druel defended her PhD
thesis "Cellulose based aerogels:
properties and shaping as beads" on the
10th of May 2019

- Sophie Groult defended her PhD the-
sis "Pectin-based aerogels: Advanced
materials for thermal insulation and drug
delivery applications" on the 28th of May
2019

» At Jena University, Germany:

- Nicole Slesiona defended her Master

Thesis entitled "Nanoparticle decorated
DNA-origami for future biosensor appli-
cations"

New staff:

» At Jena University, Germany:

- Katja Geitel joined the group as mas-
ter student working in the field of al-
pha-1,3-glucan derivativatives (super-
vised by Prof. Thomas Heinze)

All rights reserved - copyright ® 2019- EPNOE
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EPNOE Newsletter 50th issue

In 1999-2001, there was a dense informal network around cellulose involving EU acade-
mia and industry. In 2002, the European Commission launched a manifestation of interest
for creating networks in Europe. Several academic and industrial partners built a first consor-
tium and submitted a network on cellulose called Cellnet. Considered too narrow by the
In case you need more European Commission, it was extended to polysaccharides. In 2003, the “Polysaccharides”
information, visit our proposal was submitted as a Network of Excellence. A Network of Excellence was a novel
web site www.epnoe.eu type of virtual research organisation at the level of the European Union. According to its defi-
or send an email to nition, its purpose was to strengthen excellence on a particular research topic by assembling
contact@epnoe.eu together the critical mass of resources and expertise needed to be world force in that topic.

“Polysaccharides”, very quickly called EPNOE for European Polysaccharide Network of
Subscribe to the Excellence, was very well ranked and thus accepted.
EPNOE Newsletter

on www.epnoe.eu This European Commission EPNOE project started in May 2005 for 4 years and a half. EPNOE

associated 16 European laboratories from 9 countries. In 2007, the EPNOE network became a
non-profit organisation called EPNOE Association, in order to ensure that this network will continue
after the end of the EC project. EPNOE Association is the current independent structure organising
all the EPNOE activities. It is only funded by membership fees. EPNOE grew over years and it has
now 41 collective members (academic institutions, research organisations and companies) from
15 countries. EPNOE went through several stages of organization, until its present structure which
was decided beginning of 2019. EPNOE is composed of collective and individual members, with one
major annual meeting.

EPNOE activities are numerous: university education, fundamental and applied research, student
visits, project building, conference and workshop organisation, involvement in the academic world, ...

The first EPNOE Newsletter was published in November 2006. The next issues appeared with a perio-
dicity of 3-4 issues per year. Since 2016, EPNOE Newsletter is published every two months, giving
news of EPNOE members to more than 1100 subscribers all over the World. It is strong link between
scientists involved in polysaccharide research.

Some figures since 2007

Eurcpeon Polysacchoride Meiwork of Excellence
Moture praduces polysacchorides, EPNOE turne them indo materiols

90 = number of project collaborations between two or
more institutions members of EPNOE

70 = number of exchanges / visits between institutes of
PhD students and Postdocs

November 2006 - N°1

Tre ime ote

Frwintion of s el . F 86 prigan Synongy of Seoni) ampercs and

EPHOE wi e it recihs y paveden 2 e il an gy f
4 calioomaor o cwiorm bk

40 = number of papers where authors were from two or
more institutions members of EPNOE

15 = number of international conferences and workshops
organized by EPNOE, with a total of about 4500 parti-
cipants

First EPNOE Newsletter issue, November 2006

This article was proposed by Patrick Navard, Armines-CEMEF, France
Al rights reserved - copyright ® 2019 - EPNOE N°50 - JULY 2019 E
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In case you need more
information, visit our
web site www.epnoe.eu
or send an email to
contact@epnoe.eu

Subscribe to the
EPNOE Newsletter
on www.epnoe.eu
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EPNOE 2019 lConf‘efence

We are inviting submissions for posters

pn@e

Aveiro | Portugal

21t— 25th October 2019

6 International Polysaccharide Conference

Cultural Congress Center of Aveiro, Portugal

epnoe2019.sciencesconf.org

ElieiE
T

EA

Progrom
Registration and
more informations

Local Organizers: Carmen Freire | Manuel Coimbra

B s, D ase

Al rights reserved - copyright ® 2019 - EPNOE N°50 - JULY 2019
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F e e Fakulicta zer benniio (i bemnigalee fefol

SATPEA -

In case JgEgpe fapore Preliminary Agenda for One-day Meeting:

information, visit our
web site www.epnoe.eu
d il to
gg:;';t@a:;n";g'_eu A SCIENTIFIC PERSPECTIVE ON MICROPLASTICS
IN NATURE AND SOCIETY
Subscribe to the including
EPNOE Newsletter
on www.epnoe.eu PLASTIC RECYCLING and

BIO POLYMERS IN ADVANCED TECHNOLOGIES OF THE FUTURE

organised by

* Slovenian Engineering Academy,

e SAPEA (Science Advice for Policy by European Academies) and
e University of Ljubljana, Faculty of Chemistry and Chemical Technology

Ljubljana, 4. 10. 2019
University of Ljubljana, Faculty of Chemistry and Chemical Technology (UL FCCT)
Vecna pot 113, 1000 Ljubljana, Slovenia

Preliminary Agenda of the Meeting

9.00 — 9.30 Coffee and information for journalist: SAPEA representatives and organizers will
present the content and purpose of the conference.

Morning section: Chair: Prof. dr. Karin Stana Kleinschek

9.30 - 10.00 Welcome
Dr. Mark PleSko, IAS President
Prof. Dr. Jurij Svete, Dean UL FCCT
Mr. Marjan Sarec, Prime Minister of Slovenia (TBC)

10.15 -10.30 Zoran Stanci¢, Ambassador EU to Slovenia:
Presentation of EU general view about the environmental challenges
in nature and society

10.30 -11.00 Dr. Gabriela Kalcikova, SAPEA:
The presentation of the SAPEA Evidence Review Report on micro- and
nanoplastic pollution, published in January 2019.
www.sapea.info/microplastics

11.00 - 11.30 Prof. Wouter Poortinga, SAPEA: Plastics in society: on people, policies
and behaviour

(continued overlear)

Al rights reserved - copyright ® 2019 - EPNOE N°50 - JULY 2019 n



A

1

“Nature makes polysaccharides, EPNOE turns them into products

=mimiml=

~ _. - i t\\li!
European Polysaccharlide S|l i !

Network OF Excellence

Preliminary Agenda of the Meeting

(continued)

In case you need more

information, visit our 11.30 - 12.30 Panel discussion moderated by: Prof. dr. Karin Stana Kleinschek
web site www.epnoe.eu

or send an email to
contact@epnoe.eu Topics to be discussed:

* Prof. Dr. Aleksandra Lobnik; University of Maribor: Challenges of plastic recycling
Subscribe to the
EPNOE Newsletter
on www.epnoe.eu

* Prof. Dr. Pedro Fardim, President of the European Polysaccharides network of excel-
lence (EPNOE)/University of Leuven: Bio polymers pro and contra

* Dr. lvana Vinkovi¢ Vrcek, Institute for Medical Research and Occupational Health: Safety
and risk assessment of micro/nanoplastics

* Dr. Branka Viltuznik, Director for Research and Innovation of the Company Plastika Ska-
za: Industrial view on environment issues and usability of the new technologies

* Mateja Mesl; Director of the Institute for the Cellulose and Paper, Ljubljana: Cellulose and
other biopolymers in paper industry

e dr. Marko Maver, State Secretary at Ministry for Environment and Spatial Planning

12.30 - 13.30 Light Lunch
Afternoon section: Chair: Prof. Dr. Andreja Zgajner Gotvajn

13.30 - 14.00 Prof. Dr. Pedro Fardim, EPNOE: Engineering biomass and biopolymers
for advanced applications

14.00 — 14.30 Prof. Dr. Wolfgang Bauer, TU Graz: Application of biopolymers to
improve the barrier properties of paper and board

14.30 - 15.00 Dr. Joel Wallecan, Cargill; Nature-derived alternatives to plastics —
an industry viewpoint

15.00 — 15:30 Dr. Suvi Arola, VTT; A Modern Menace: Microplastics

15.30 —15.45 Coffee break

15.45-16.15 Dr. Andrej Krzan, NIC: The future of microplastic

Al rights reserved - copyright ® 2019 - EPNOE N°50 - JULY 2019 E
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Announcement

2nd - 6th Sep. 2019 at LCPP Maribor — Slovenia
http://Icpp.fs.um.si

In case you need more

information, visit our

web site www.epnoe.eu

or send an email to

contact@epnoe.eu

The 3rd Network wide training event on surface functionalization of bio-based

S . fibre products is held within the Marie Sktodowska-Curie Innovative Training
ubscribe to the

EPNOE Newsletter Network (MSC-ITN)
on www.epnoe.eu

F i b re N e t % www.fibrenet.eu

Among other training activities 15 Early Stage Researcher (ESRs) will present
their work to the general public with free admission and buffet for visitors on
Tuesday 3rd of Sep. 2019 at Slomskov Trg 15, Maribor, Slovenija. If you are inter-
ested in participating at this science to public event as a visitor, please register until
15th of August 2019 per email to rupert.kargl@um.si.

This project has received funding from the
European Union's Horizon 2020 research
and innovation programme under Marie

Sklodowska-Curie grant agreement Mo 764713

Al rights reserved - copyright ® 2019 - EPNOE N°50 - JULY 2019 E
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Fakulteta za
tehnologijo polimerov

I SRIPKROING
&, coseo

2 AND PAPER . 5 Hlmmmuawlu\
RAZVOJ IN TEHNOLOGHD

In case you need more

. - - . CIRCULAR

information, visit our PACKAGING

web site www.epnoe.eu GONFERENCE VA

or send an email to
contact@epnoe.eu

$ubscribe to the 1st CIRCULAR PACKAGING CONFERENCE,

EPNOE Newsletter

eriw g cpnoc ol 26 - 27. SEPTEMBER (LJUBLJANA, SLOVENIA)

The 1. Circular packaging conference aims to highlight and connect professional, scientist,
academics and R&D professional around the topic of circular and sustainable packaging
from all recyclable materials (bioplastic, biocomposites, paper, cardboard, steel, glass).

The conference is a great opportunity to have a holistic approach regarding circular and sus-
tainable packaging. With interesting presentations, real life case studies and workshops we
expect to create new partnerships between and among academia and industry stakeholders.

Conference topics include, but are not limited to:

+ Circular economy

New innovative bio-based materials

Sustainable and optimized packaging design
Packaging printing and converting

Life cycle analysis

Packaging waste recycling, reusing and composting

The presentations will be in a form of classic research papers aimed at academics and re-
search organizations and as up to date case studies from the R&D departments and various
companies. The expected audience is a mix of academia and industry people.

The conference will also have 2 masterclasses with renowned researchers with a vast industry
experience. Silvester Bolka from the Faculty of Polymer Technology will present biocomposites
from basic types to industry prototyped examples, while the second one will be on Innovative
cellulose materials and additives presented by Dr. David Ravnjak from the Vev€e Paper Mill.
Other interesting workshops, company presentations and case studies will also be included in
the program.

Final paper submissions are expected by 15th July 2019. All papers will be reviewed and will
be published in the Conference proceedings. Other forms of submissions and presentations are
possible (case studies, design concepts) but will not be included in the Conference proceedings
as a reviewed article.

Kindly invited on a road to more sustainable and circular packaging world.

More info at http://icp-lj.si/international-circular-packaging-conference/

Al rights reserved - copyright ® 2019 - EPNOE N°50 - JULY 2019
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In case you need more ENBA
information, visit our European
: Network
web site www.epnoe.eu of
: BioAdhasion
or send an email to Expertise

contact@epnoe.eu

M NEW FRONTIERS IN BIOFABRICATION: FROM

Sl IS BIOMOLECULES TO TISSUES AND ORGANS

September 17th & 18th, 2019
Workshop in Leuven, Belgium
European Network of Bioadhesion Expertise (ENBA)
Cost Action CA 15216 and EPNOE

Biofabrication is a rapidly growing multidisciplinary field combining engineering, che-
mistry, physics, medicine, life sciences and including regenerative medicine and tis-
sue engineering. In this workshop we will share presentations of experts working with
tissue engineering, mechanobiology, biomaterials, scaffolds, biocarriers, organs on a
chip and cell-surface interactions. It is a unique opportunity to discover and exploit the
new frontiers of this exciting field and highlight the relevance of bioadhesion expertise
of ENBA partners in collaboration with polysaccharide expertise of EPNOE members
to advance the state of the art of biomaterials.

Deadline for registration and abstract submission: 31st July 2019
Registration fee: 160 euros for non ENBA members

More information at: https://cit.kuleuven.be/creas/Chemenghealth/bioadhesion/home

Al rights reserved - copyright ® 2019 - EPNOE N°50 - JULY 2019 E
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TRAINING SCHOOL IN BRAZIL

ENGINEERING BIOMATERIALS FOR HUMAN
HEALTH

In case you need more
information, visit our
web site www.epnoe.eu

or send an email to July 10th - July 23th, 2019
contact@epnoe.eu

Collaborative Course Unicamp, Brazil and KU Leuven, Belgium
School of Chemical Engineering, University of Campinas, Campinas, SP,

Subscribe to the Brazil

EPNOE Newsletter
on www.epnoe.eu

The design and development of advanced biomaterials are essential to tackle
numerous challenges in regenerative medicine and pharmaceuticals. The field of
biomaterials is highly multidisciplinary involving complex biological interactions with
designed interfaces and nanoenvironments. This international course is a joint effort
of the School of Chemical Engineering at Unicamp in Brazil and the Department of
Chemical Engineering at KU Leuven in Belgium in collaboration with Departments
of Materials Engineering, Materials Technology and Mechanical Engineering at KU
Leuven. The target audience are graduate students and researchers of engineering,
chemistry, physics, biology, biotechnology, medicine, odontology, pharmaceutic and
related areas.

More information: https://cit.kuleuven.be/creas/Chemenghealth/biomaterials

Al rights reserved - copyright ® 2019 - EPNOE N°50 - JULY 2019 E
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COST ACTION CA18125

wATrT=med | redcinm | bivlech | incinny | ocodeee

In case you need more

InforngEfoniiis It Sk LAUNCHING COST ACTION 18125 AERoGELS

web site www.epnoe.eu
gg:;lf@a::n'gj'ef "Advanced Engineering and Research of AeroGels for
Environment and Life Sciences"

Subscribe to the
EPNOE Newsletter 37 countries have confirmed their participation in the Horizon2020-funded COST Action

on www.epnoe.eu AERoGels project.

COST Action is a special type of European projects which helps connecting research
initiatives on selected topics across Europe and beyond. COST Action is supporting
exchanges and visits, allows organizing schools and workshops and is an efficient platform
for reinforcing existing and building new collaborations.

Aerogels are a special class of lightweight nanostructured materials with high and open
porosity, very high internal pore surface area and tunable physicochemical properties.
These properties make aerogels extremely versatile materials for numerous applications.
Aerogels can be based on inorganic matter (metal and silica oxides), synthetic polymers and
bio-based polymers. Although some types of aerogels have already reached the market in
construction materials and aerospace engineering, the full potential of aerogels is still to be
discovered.

AEROGELS COST Action will bring together the knowledge on research and technology of
aerogels at the European level from academia, industry and regulatory experts. In this Action,
the use of aerogels will be focused on environmental (treatment and removal of pollutants,
energy management, life cycle analysis) and life sciences (pharma, bio-medical) applications.
Structure-properties correlations, regulatory aspects and circular economy approaches will be
combined.

CEMEEF is world renown leader in bio-aerogels, started working on this topic in early 21st
century within the European project AeroCell. In this COST Action, Tatiana Budtova (CEMEF/
MINES ParisTech), together with Francesco Ruiz from Keey Aerogel, are Management
Committee members and representatives of France. Tatiana is also Working Group leader on
the environmental applications of aerogels.

https://www.cost.eu/actions/CA18125/#tabs|Name:overview

aerogel |
P B e
LTI A

This article was proposed by Tatiana Budtova, Armines-CEMEF, France

Al rights reserved - copyright ® 2019 - EPNOE N°50 - JULY 2019 m
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The 3rd International Conference on Bamboo Application —
Green Circular Economy and Technology

June 16-18, 2019, Fuzhou University (Qishan Campus), Fuzhou,
People’s Republic of China

In case you need more
information, visit our
web site www.epnoe.eu
or send an email to

contact@epnoe.eu - S R | ;TI:..’ £ ['32‘} (=3 ‘fi""f—"r\— % &, ‘ﬂé‘ . 3% ﬁ' -5 ﬁ. ﬂ,_

29617 « thH

Subscribe to the
EPNOE Newsletter
on www.epnoe.eu

Group photo of the conference attendees (Image courtesy the organizers)

The conference was jointly organized by the College of Environment and Resources (Fuzhou

University), the Sino-Europe Food Valley Alliance, the Bamboo Industry (Jian’ou) Department
(Fujian), the Fujian Textile Industry Association, Sanming Yuanfu Biomass Technology Co., Ltd.
and Fujian Province Boyi Environmental Technology Co., Ltd., Fujian University of Technology,
Putian University and Fuqing Branch of Fujian Normal University with support from the Interna-
tional Bamboo and Rattan Organisation (INBAR), the Fujian Association for Science and Tech-
nology, Wageningen University & Research (NL) and the Sino-Europe Technology Promotion
Center (SETPC).

The conference consisted of a full day of lectures on June 17 with 24 lectures, organized partly in
two parallel sessions, from University researchers, International Organizations and Companies.
There were about 230 attendees comprised of scientists from academia and industry, students,
and others engaged in R&D for commercial ventures on the use of bamboo as a resource for
energy, food and materials. From EPNOE the Univ. Leuven, Univ. Innsbruck and Wageningen
UR contributed with invited presentations to the programme.

(continued overleaf)

Al rights reserved - copyright ® 2019 - EPNOE N°50 - JULY 2019 m
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The 3rd International Conference on Bamboo Application —
Green Circular Economy and Technology

June 16-18, 2019, Fuzhou University (Qishan Campus), Fuzhou,
People’s Republic of China

In case you need more (continued)
information, visit our

web site www.epnoe.eu

or send an email to

contact@epnoe.eu ) . . .
The lecture topics ranged from the developmental biology of bamboo, biorefinery me-

thods for obtaining high-value chemicals from raw material and waste products, the ex-
Subscribe to the traction of lignin and its conversion into products for use in diverse applications (in dyes,
EPNOE Newsletter ceramics, etc.), the use of bamboo fibers in textiles and composites, bamboo as a source
on www.epnoe.eu for cellulose nano-aerogels for environmental remediation, the production of nano-ink, the
valorization of industrial and agricultural waste, and international efforts to utilize bamboo
as a means of remediating degraded soil, to develop the rural economy, and as a sustai-
nable alternative to plastics or other non-renewable materials in home décor, cutlery and
engineering materials. Examples were cited of using bamboo winding pipes for irrigation,
cutlery articles and industrial hard hats made of bamboo, and that the ceiling at Barajas In-
ternational Airport in Madrid (an area of ca. 200,000 m2) is made of bamboo. Outcome of the
conference was the establishment of the International Bamboo Application Institute (IBAI) for
communication on applied bamboo R&D and innovations.

The conference was followed by a three-day tour around the bamboo forests area of Fujian
province to visit the facilities of companies engaged in processing of bamboo. In Jiang Le
the Sanmingshi Yuanfu Biomass Technology Co Ltd was visited where bamboo lignins are
manufactured along with bamboo cellulose; In Jian Ou the production of bamboo shoots for
preprocessed food was shown at Tian Tian Food Co Ltd; The traditional methods of bamboo
shoots fermentation were shown; At Chaoyan Cap Industry Co Ltd the production bamboo
wickerwork for safety helmets was demonstrated; At Zhixing Activated Carbon Co Ltd the large
scale manufacturing of bamboo charcoal and activated carbon was explained; At Shuangy
Bamboo & Wood Ltd, the production was shown of bamboo based handicrafts, furniture and
gift items for exports.

Reports on the conference and subsequent tour:
INBAR website: https://www.inbar.int/fujian-and-the-future-of-bamboo/
In Chinese: https://mp.weixin.qq.com/s/Ghx-nJ9iYILso0joyZa0lg

This article was proposed by Jan van Dam (WUR, the Netherlands)

and Avinash Manian (Innsbruck University, Austria)

Al rights reserved - copyright ® 2019 - EPNOE N°50 - JULY 2019 m
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PhD topics related to polysaccharides

In case you need more
information, visit our

web site www.epnoe.eu Chemical derivatization of polysaccharides by amino acids
or send an email to
contact@epnoe.eu

Ana Bratusa

The aim of this thesis is to investigate and develop new and efficient approaches for
the functionalization of polysaccharides, mainly dextrans, with natural amino acids and
their derivatives. A focus is laid on esterification reactions. Products are tested with

Suballbestosthe respect to biological efficacy and toxicity.

EPNOE Newsletter Andreja Dobaj

on wyllv-epnoe.eu Three dimensional structures of polysaccharide derivatives: from characterization
to application in regenerative medicine

This thesis elaborates the preparation of hydrophilic, porous, water insoluble three-dimen-
sional scaffolds from polysaccharides. Alternative non-toxic methods of cross-linking and
the influence on biomechanics and degradability are investigated.

Masa Hren
Chitosan - Graphene oxide based alkaline membranes for the direct ethanol fuel cells

The focus in this thesis will be the development of nano-composite membranes with poly-
saccharides, mainly cellulose and chitosan. The aim is to introduce cationic moieties onto
the polysaccharide and use it to produce a suitable nano-composite membrane for the use
in alkaline direct ethanol fuel cells.

Urban Ajdnik j:’f ﬁ
rban Ajdni SrCS
Anti-biofilm multifunctional coating for medical devices b s A

The aim of this thesis is to prepare multifunctional coatings (antimicrobial properties, antifou-
ling, drug delivery etc.) for medical devices using colloid systems based on natural polyelec-
trolytes and surfactants.

This project has received funding from the

H _.-'l'?p Eurgpean Union's Horizon 2020 research
F l b re N e t ‘-"’ﬁ - and innovation programme under Marie

Sklodowska-Curle grant agreement Mo 754713

Fazilet Gilirer

Functional 3D printed and porous polysaccharide derivative scaffolds for vascular tis-
sue engineering

This thesis in the frame of the Marie Curie ITN project FibreNet elaborates the preparation of
composite materials from water soluble polysaccharides, and fibrous biodegradable matter.
The aim is to design and print biomaterials that can be used for the regeneration of the vascular
system and cartilage tissue.

Al rights reserved - copyright ® 2019 - EPNOE N°50 - JULY 2019 E
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PhD topics related to polysaccharides

In case you need more

information, visit our This project has received funding from the
web site www.epnoe.eu F A b N t _— European Union's Horizon 2020 research
‘-ﬁﬁr and innovation
P programme under Marie
or seffilan gail tg I re e Skiodowska-Curie grant agreement No 764713
contact@epnoe.eu

Lucija Jurko
Subscribe to the
EPNOE Newsletter
on www.epnoe.eu

Nano fibrous systems morphology study for advanced biomedical applications—
wound healing

This thesis in the frame of the Marie Curie ITN project FibreNet investigates the prepa-
ration of nano-fibrous polysaccharide-based materials that are obtained by electro-spin-
ning. Derivatization aims at introducing cationic moieties to combat bacterial growth and
promote the healing of wounds.

This project has received funding from the
-] = Eurcpean Union's Horizon 2020 research
I r E E -‘_’.ﬂf’ and innovation programme under Marie
— Sklodowska-Curie grant agreement Mo 764713

Ozkan Japer

Development of Novel Fiber - Based Structures with Far Infrared Activity for Advanced
Therapeutic Treatments

In this thesis in the frame of the Marie Curie ITN project FibreNet methods for the functiona-
lization of textile fibers with infrared emitting and reflecting nano-particles are investigated in
the laboratory and pilot scale. Textiles fabricated from these materials are investigated with
respect to thermal and biological properties. Ozkan Japer is a PhD student employed at the
company Litia Spinnery, Slovenia.

Al rights reserved - copyright ® 2019 - EPNOE N°50 - JULY 2019 m
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University of Maribor has been actively involved in the Horizon 2020 project Re-
newable Materials and Healthy Environments Research and Innovation Centre
In case you need more of Excellence (InnoRenew CoE) since 2017. Main goal of the project, coordinated
information, visit our by University of Primorska, is a development of a new institute by a consortium of re-
web site www.epnoe.eu search groups in Slovenia (University of Primorska, University of Maribor Institute for
or send an email to the Protection of Cultural Heritage of Slovenia, Slovenian National Building and Civil
contact@epnoe.eu Engineering Institute, Pulp and Paper Institute, EuroCloud Slovenia, National Institute
of Public Health, and Regional Development Agency of the Ljubljana Urban Region)
with the aid of an advanced partner from Germany (Fraunhofer WKI). This partnership
Subscribe to the brings together expertise on renewable materials in a wide variety of disciplines inclu-
EPNOE Newsletter ding health, information technology and computing, engineering, construction, urban
on www.epnoe.eu deve-lopment, cultural heritage, material science, and sustainability. The emphasised
renewable material is wood, its products and derivatives in all forms, ranging from solid
timber and wood fibre and, application-wise, to biorefinery, energy and biomedi.

In addition to funding from the European Union which covers the implementation and research
work of the project itself, Republic of Slovenia is funding the purchase of research equipment
and setting up of the needed infrastructure. Research group of Karin Stana Kleinschek has,
in the frame of this infrastructure project, established a new research entity at the Faculty of
Electrical Engineering and Computer Science (FERI at University of Maribor) within Institute
of Automation and is currently in the process of acquiring new research equipment, which will
be housed in a newly equipped lab space (funded by FERI at University of Maribor). Planned
equipment will encompass: (i) equipment for preparation of material building blocks; (ii)
equipment for fabrication of particles, capsules and porous matrices; (iii) equipment for
analysis of porosity, surface area and pore size; (iv) equipment for analysis of chemical,
physical, structural and topographical properties of materials; (v) equipment for prepara-
tion and structuring of thin films and surfaces and (vi) equipment for fabrication of optical
fibre-based sensors and spectral signal generation and detection.

Funding: Horizon 2020 Framework Programme of the European Union; H2020 WIDES-
PREAD-2-Teaming: #739574 and the Republic of Slovenia; Investment funding of the Republic
of Slovenia and the European Union of the European Regional Development Fund

This article was proposed by Silvo Hribernik, University of Maribor, Slovenia

Al rights reserved - copyright ® 2019 - EPNOE N°50 - JULY 2019 E



=y
“Nature makes polysaccharides, EPNOE turns them into products”

ombination of advanced sensorics and tissue
engineering techniques for development of a
smart biosensor for simultaneous monitoring
of blood glucose and insulin

=mimiml=

YA

European Polysaccharlide
NMetwork Of Excellence

In case you need more
inforngion{iisit Gy Tanja Zidaricl, Lidija Gradisnik1, Marko Milojevicl, Tadej Tofant2, Tina Maver1:3,
web site www.epnoe.eu 1

: Uros Maver
or send an email to
contact@epnoe.eu Tnstitute of Biomedical Sciences, Faculty of Medicine, University of Maribor, Taborska 8, 2000
Maribor, Slovenia (tanja.zidaric@um.si, lidija.gradisnik@um.si, marko.milojevic@um.si, uros.
maver@um.si)
Subscribe to the
EPNOE Newsletter
on www.epnoe.eu

2Strip's, electrotechnique-electronics d.o.o., Kandrse-Del 7, 1252 Vace, Slovenia (tadej@bio-re-
cell.com)

3Laboratory for characterization and processing of polymers, Faculty of Mechanical Engineering,
University of Maribor, Smetanova 17, 2000 Maribor, Slovenia (tina.maver@um.si)

This postdoctoral project combines development of a biosensor for simultaneous measure-

ments of blood glucose and insulin in diabetic patients, and fabrication of an in vitro skin
model (so-called artificial skin) to test biocompatibility of sensor components, as well as its
performance in vitro. By coupling the most advanced techniques in biomedical science (3D
printing of cell-laden biomaterials) and electroanalysis (various approaches for easier syn-
thesis protocols), such interdisciplinary approach will contribute to further improvements in
the fields of biosensorics and tissue engineering.

Platforms for detecting both key analytes in glucose metabolism (glucose and insulin) will be
based on screen-printed carbon electrodes, modified with bioactive molecules (e.g. enzyme,
antibody). During biosensor development, the emphasis will also be placed on formation of
protective coatings (membrane, hydrogels) with the intention to minimize or even prevent the
biofouling effect, without compromising electroanalytical performance. For this purpose, va-
rious natural (alginate, collagen), semi-synthetic (chitin, chitosan) and synthetic (PEG, PCL)
polymers will be tested in different combinations and structure configurations. A systematic
characterization of formed protective coatings will be performed, using various analytical me-
thods. Additionally, safety and effectiveness of sensor components will be evaluated on hu-
man-derived cell lines and serum. Finally, both biocompatibility and biosensor performance will
be assessed through a newly developed artificial skin model, constructed by using 3D bio-prin-
ting of cell-laden hydrogels (i.e. bioinks). By manipulating external factors (e.g. ambient and
skin temperature, pH) better insight into glucose metabolism will be achieved, contributing base
knowledge to develop novel algorithms, which will enable prediction of urgent conditions related
to either high or low blood sugar (hypo- and hyperglycemia).

In order to replicate crucial physiological and mechanical traits of skins epidermal and dermal
layers, scaffolds for the artificial skin model will be fabricated in collaboration with the Labora-
tory for Characterization and Processing of Polymers, University of Maribor, by 3D bio-printing
natural polysaccharides, with in-situ incorporated human skin cells.

Despite this being at its core a basic scientific project, it will nevertheless be directed towards
designing advanced patentable inventions, which could in the future, significantly improve ma-
nagement of various diabetic disorders, and thus the life quality of patients. The basic conclu-
sions will be enriched with biocompatibility studies performed at the Institute of Biomedical
Sciences in Maribor, together with electroanalytical validation conducted at Faculty for Che-
mistry and Chemical Engineering, University of Maribor.
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With globally increasing animal product consumption (especially meat), industrial lives-
tock farming is producing unsustainable greenhouse gas emissions, results in poor ani-
mal welfare conditions and drives global antibiotic resistance. Since demand is expected
to rise, new approaches to production are required as an alternative to traditional livestock
farming. A promising one is in-vitro cultivation of meat, which has been rapidly evolving
over the past few years, where we have seen a lot of increasingly complex research in
the field of tissue engineering and production of cultured meat. Nevertheless, there are still
many obstacles to be overcome before laboratory meat products will hit market readiness,
especially when talking about whole cuts (as opposed to minced meat) and profitable mass
production.

We propose an experimental set-up to build thick blocks of muscle tissue as a stepping-stone
to scaled-up production of cultured meat. At the same time, the proposed approach could
serve as an important testing platform for further research and optimization of novel manu-
facturing strategies, testing of various growth media compositions, influence of different ex-
ternal stimuli on meat growth, efc. The proposed project envisions a systematic approach to a
scalable scaffold design to cultivate muscle and fat cells without the introduction of “complete”
(multi-level) vasculature. Such an approach allows for an easier scale-up and thus presents a
more cost-effective procedure for potential future industrialization. Scaffolds will be generated
using both core-shell and conventional 3D printing techniques, utilized routinely at the Institute
of Biomedical Sciences, to provide well defined geometries and sufficient porosity for nutrient
uptake of the incorporated cells. The so-formed “tissue grafts” will be cultivated in a perfusable
system, which will enable continuous online and on-site measurement of pH and O2 changes
through in situ included sensors (“UNISENSE” electrodes with diameters of only 10 um).

This project’'s main goal is to build a 10x10x10 mm block of muscle tissue that would closely
resemble a cut of meat. Simultaneously, the final construct will be designed in a way to enable
incorporation, growth and phenotype preservation of multiple cell types with the goal of creating
a piece of meat which would replicate biological muscle tissue as much as possible in both pa-
latability and nutritional value.
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morphology of 3D printed biomaterials on the
differentiation of stem cells
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Tissue engineering is a rapidly developing, interdisciplinary field, focused on growing
Subscribe to the new tissues and organs, by integrating cells into a three-dimensional (3D) scaffold with
EPNOE Newsletter appropriate physico-(bio) chemical properties and under optimum growth conditions.
g4 B el HLE This has enormous potential for regeneration and replacement of damaged tissues and
organs, as well as for development of in-vitro disease and tissue models for advanced
research studies in pathophysiology, pharmacology and toxicology. As a supporting tech-
nology, 3D biofabrication is quickly progressing, providing researchers with a means to
produce geometrically defined structures with increasing efficiency and resolution.

In this project we will investigate the influence of 3D printed biomaterials on stem cell be-
haviour and differentiation. The project will combine the development of optimal biomaterial
scaffolds that simulates extracellular matrix (ECM) like environment, as well as the in-depth
analysis of the actions and changes in stem cell behaviour at the molecular level. The purpo-

se is therefore on the understanding how the changes in chemistry, morphology and structure

of 3D printed materials influences the phenotype of stem cells, which could lead to many new

therapeutic possibilities in the field of regenerative medicine. Furthermore, we aim to investi-
gate the orchestration of stem cell activity through their paracrine and autocrine communica-
tion, as well as cell populations within an environment (e.g., a scaffold). Once we design the
biomaterials for optimal growth and proliferation of stem cells, we will furthermore study the
effect of biomaterial composition on stem cell differentiation. With modifications of physio-che-
mical properties of biomaterials we will try to control the differentiation of the cells. Thus, we
would like to develop several different "bio-inks" that will allow the growth of stem cells and their
controlled differentiation into different "simulated tissues".

In view of all of the above, we will focus on controlling stem cells through their environment.
The interaction of human mesenchymal stem cells (hMSCs) with 3D printed scaffolds displaying
different scaffold architectures will be investigated. Considering the systematic design of the
project, we are convinced that such findings can significantly contribute to the development
of regenerative medicine and possibly also increase the potential for future products for faster
implementation in clinical practice. A schematic depiction of the overall project concept is shown

in Figure 1. ‘
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Figure 1: Schematic abstract of the project.
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Starch, either in the neutral or cationic form, is the most important additive in paper
Subscribe to the industry. Cationic starch for example is applied at the wet-end of the paper manufac-
EPNOE Newsletter turing process to increase the paper strength and to act as dewatering and retention
on wigg-epnoe.eu agent. However, there is still limited understanding on the dissolution behavior of catio-
nic starch, particularly when it comes to industrial environments, where pressure and
shear is applied to the starch suspensions.

The Starch+ project is a joint effort coordinated by the Austropapier Association under
scientific leadership of Graz University of Technology and in cooperation with four (from
August 2019 even five) industrial partners. The objective is to investigate the solubilization
process of cationic starches. The main focus of the work is to employ conditions for solubi-
lization close to those used in industry and to investigate how different cooking conditions
influence the molecular and supramolecular properties of the resulting starch solutions. Jet-
cooking is nowadays the most common form of starch dissolution in an industrial context. It
employs water steam at elevated pressures for fast solubilization. For this purpose, a small-
scale jet-cooking device was purchased in the frame of this project (capacity ca 50 liters).

Our setup is capable to operate at steam pressures up to 6 bar which translates to tempe-
ratures larger than 160°C. Currently, we aim at elucidating differences to other cooking pro-
cesses and to assess their influence on starch properties such as retention and wet strength
on papers.

The project is financially supported by the Austrian Research Promotion Agency (FFG). More
information required? Please contact us via mail (stefan.spirk@tugraz.at).
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tissue engineering of the small intestine
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2)nstitute for development of advanced applied systems (IRNAS) Race, Valvasorjeva 42, 2000
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BACKGROUND
Subscribe to the Tissue transplantation has become a powerful tool for regenerative medicine in recent years,
EPNOE Newsletter saving thousands of patients every year. However, demand for transplantable tissues remains far
on www.epnoe.eu greater than supply (In the EU, approximately 31,000 people received a donor organ, while 63,000

were put on waiting lists in 2013) [1]. The issue seems especially apparent for the gastrointestinal
tract (in Europe 600,000 people die annually from colorectal cancer [2] and about 3,000,000 are
suffering from chronic inflammatory diseases such as Crohn's disease or ulcerative colitis [3]). Even
if a suitable donor is found, risk of rejection remains high and patients are bound to immunosuppres-
sive therapy, which reduces their quality of life and can have adverse effects [4-6]. Tissue enginee-
ring and regenerative medicine promise tailor-made tissue constructs in a scale-able process, even
from patients own cells, which opens possibilities for personalised treatment using in-vitro disease

models and production of high-compatibility transplants [7].

AIMS AND IMPLEMENTATION

The aim of this project is integrating 3D bioprinting with lab-on-a-chip devices for reproducible
engineering of the small intestine. In-vitro models, which adequately mimic anatomy and function of
the tissue, will significantly improve current systems for molecular transport analysis, pharmacological
and toxicological experiments. Current research of intestinal physiology is often limited to monolayers
of Caco2 cell lines on semipermeable membranes, which have a very limited capacity for research
purposes mentioned above. To emulate the intestinal absorption and transport system, human intestinal
epithelium cells (HUIEC), isolated and characterised at the Faculty of Medicine will be cultivated on
the surface of a vascularised connective tissue, composed of endothelial cells (HUVEC) and fibroblasts
in an extracellular matrix (ECM) like environment. Formulations based on polysaccharides such as
alginate and cellulose derivatives will be optimised for controlled growth and differentiation of individual
cell lines, combined into (bio)inks and deposited into scaffolds for tissue engineering using the 3D bio-
printing system Vitaprint [8]. To achieve the required geometrical complexity and resolution with internal
gradients, core-shell printing will be integrated with microfluidic preparation of the inks. For well-defined
fabrication of freeform structures, printing into support matrices will be explored. Scaffolds will be printed
directly into custom-made lab-on-a-chip devices with separate and controlled perfusion of engineered
'intestinal lumen' and inner vasculature. Thus, advanced molecular absorption and transport mechanisms
will be explored.
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Bd St Michel 75006 Paris, déclarée le 14 décembre 2007 et publiée au Journal Officiel le 5 janvier
2008 sous le numéro 1006, et accepter ses statuts.

(declares to join as Affiliated Member the EPNOE Association, 60 Bd St Michel 75006 Paris,
declared under law of 1901 on December 14th 2007 and published in the French Journal Officiel
on January 5th 2008 under number 1006, and accept its statutes.)

L’adhésion est effective pour 'année calendaire en cours dés le paiement de la cotisation annuelle.
(Membership is effective for the current calendar year upon payment of the annual membership fee.)

Cotisation annuelle (Annual membership fee) 1 000 euros HT (hors taxes) la premiére année
(7 000 euros the first year net fee excluding taxes and duties) et 700 euros les années suivantes (700
euros the following years)

D - 1=
Par (NOM), BY (NAIMIE): ... ..o e e et ettt e e enan
THIE, THHIE: .. ..o e e e

ddment habilité(e) a cet effet (duly empowered to that effect).

Signature:

A compléter et envoyer a I’adresse postale suivante, to be filled in and sent to the following
postal address:

Sylvie Massol, CEMEF ARMINES, CS10207
F-06904 Sophia Antipolis — France

Ou par e-mail (or by e-mail to) contact@epnoe.eu

(Note: any translation in this form is courtesy translation only).
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“Nature makes polysaccharides, EPNOE turns them into products”

=mimiml=

European Polysaccharlide
NMetwork Of Excellence

BULLETIN D’ADHESION COLLECTIF — Membre BIC « Business & Industry
Club »

COLLECTIVE MEMBERSHIP FORM - BIC « Business & Industry Club »
Member

In case you need more

information, visit our

web site www.epnoe.eu
or send an email to Nous, We, (nom de la société/organisation, name of the company/organisation) :

contact@epnoe.eu TR

Subscribe to the T T T T TP P TP P PP PPN RPIS
EPNOE Newsletter
on www.epnoe.eu ..............................................................................................................................

déclarons adhérer comme Membre BIC a I’Association EPNOE, Association Loi 1901, sise 60 Bd
St Michel 75006 Paris, déclarée le 14 décembre 2007 et publiée au Journal Officiel le 5 janvier
2008 sous le numéro 1006, et accepter ses statuts.

(declare to join as BIC Member the EPNOE Association, 60 Bd St Michel 75006 Paris, declared
under law of 1901 on December 14th 2007 and published in the French Journal Officiel on January
5th 2008 under number 1006, and accept its statutes.)

L'adhésion est effective pour 'année calendaire en cours dés le paiement de la cotisation annuelle.
(Membership is effective for the current calendar year upon payment of the annual membership fee.)
Cotisation annuelle (cocher la case) — Annual Membership fees (tick as appropriate)
Moins de 50 employés, less than 50 employees [J 1000 euros HT, net fee.
51 a 500 employés, 51 up to 500 employees [1 2500 euros HT, net fee.
Plus de 500 employés, more than 500 employees [J 6000 euros HT, net fee.

DAt ... e e
Par (NOM), BY (NAIME): ... .. ettt ettt
B =T I/ =

ddment habilité(e) a cet effet (duly empowered to that effect).

Signature:

A compléter et envoyer a I'adresse postale suivante, to be filled in and sent to the following
postal address:

Sylvie Massol, CEMEF ARMINES, CS10207
F-06904 Sophia Antipolis — France

Ou par e-mail (or by e-mail to) contact@epnoe.eu

(Note: any translation in this form is courtesy translation only).

Al rights reserved - copyright ® 2019 - EPNOE N°50 - JULY 2019 E



