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Executive Summary

The deliverable at hand informs about the implementation of the Pilot Activity 2:
Identification of challenging mutual research topics in the field of Nanotechnology and
Biotechnology to support further S&T road-mapping process between EU and Ukraine. In
particular, the deliverable shortly explains the methodology and steps leading towards the
successful identification of the topics, and presents the main results of the activity.

In short, based on the developed methodology, following priority topics for the mutual EU-
Ukraine research cooperation were identified:

Nanotechnology:
Construction Materials:
Nanoparticle reinforced steels, ferroalloys and cast irons for constructions
Nano structured Equiatomic (High Entropy) Materials for Air-Space and Marine
Vehicles
Functional materials:
Novel pilot scale and production of nanocarbons (nanodiamonds, carbon onions,
nanotubes)
Textured ceramic nano materials for advanced ionic and mixed conductors, lasing
systems and porous materials
Using nano materials for joining metals
Nanomedicine (nano for healthcare):
Nanoparticles based on oxide systems as highly effective agents against inflammatory
process induced by microorganisms.
Functional materials/Nano technology in energy and environment:
Nanocarbon based composites and fluids for functional materials
Composite Nano materials for Highly effective Hybrid Super- and Ultracapacitors
Novel nano materials for ICT and pilot scale production:
Novel materials with enhanced dielectric, magnetic, and semiconducting properties for
the application in electronic apparatus of centimeter and millimeter waves
Space applications:
Light-weight fiber-reinforced composite materials for space vehicle applications
Bridging the gap:
Accelerating the uptake of nanotechnologies, advanced materials or advanced
manufacturing and processing technologies by SMEs.

Biotechnology:
Biotech for Medicine:

Biotechnological approach to study and treat chronic diseases

Searching and application of tumour biomarkers

Cell therapy for neurodegeneration and burns treatment

Biotechnological methods of diagnostics: test-systems, biosensors and biochips
Biotech for pharmaceutical industry:

New molecular drug targets for infection diseases(i.e. tuberculosis)

Targeted drug delivery

Generation of overproducers of new bioactive substances

Usage of natural components for therapy, healing and prevention
Interdisciplinary:

Synthetic biotechnology and metabolic engineering to generate the bioactive

molecules for
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Subtopics:
0 Biosensor development Generation of standardised synthetic genetic
controlling elements
0 minimised genomes of non-model organisms for sustainable production of
small molecules
0 Generation of standardised static genetic controlling elements minimised
genoms
Nanoparticles for diagnostics and therapy of neoplastic human diseases:
Novel Biotechnologies for Food and Agriculture
Omics-based approaches to recruit wild and local germplasm for cereal breeding to
improve abiotic stress tolerance
Resolving of global food security challenges through development of cereal varieties
resistant to devastating diseases
Exploration of plant and fungal cytoskeleton: a key tool for genomics and agro-
biotechnology
Improving microbial plant secondary metabolite production as food additives and
compounds of functional products
Energy and Biotech:
Genomic approaches for efficient use of traditional European oil plant potential for
food (feed) and biodiesel production
Genetic and biotechnology enlargement of non-food resources for production of
bioethanol of second generation

For the full list together with definitions, please refer to Annex 4: Final list of identified
mutual EU-UA research areas/topics in Nanotechnology and Annex 6: Final list of identified
mutual EU-UA research areas/topics in .

This activity was tailored to serve the needs of the official EU-Ukraine science and
technology dialogue and hopes to serve as a valuable input for the future H2020 work
programme discussions. To this end, the results of the pilot activity 2 have been presented to
the European Commission DG Research and Innovation — thematic departments responsible
for nanotechnologies and biotechnologies as well as funding agencies from EU Member
States with intergovernmental funding programmes with Ukraine and to Ministry of
Education and Science of Ukraine. The identified topics could serve for forthcoming bilateral
calls between Ukraine and EU Member States. Furthermore the lists of identified mutual
topics in nanotechnologies and biotechnologies with short descriptions have been
disseminated widely over the INCREAST portal as well as the BILAT-UKR*AINA project
website.

Furthermore, the results of PA2 were presented at SICA call- EaP countries: Assessment and
Clustering Workshop; Kiev- Paton Institute and IPP organised by European Commission DG
Researdcha and Innovation on March 10™ 2015.
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1 INTRODUCTION

This deliverable builds up on the D3.15: Brief report on detailing the setting up of the Pilot
Activity 2 and provides information on the implementation and main results of the Pilot
Activity 2: Identification of challenging research topics of mutual interest in the field of
Nanotechnology and Biotechnology. These topics were selected due to their relevance in the
official JSTCC dialogue. The main purpose of this task is to support further S&T road-
mapping process between EU and Ukraine and to feed the dialogue at the official EU-Ukraine
level.

The main objective of this task was to identify the challenging mutual research topics in the
field of Nanotechnology and Biotechnology based on the well developed and sound
methodology for the identification of research topics.

The work in the task has started in May 2014. As the groundwork for later steps in this
activity, project partners have conducted desk research and mapped the current existing
research cooperation in the two fields in summer 2014. Based on the results of this research as
well as relevant earlier project results, a list of preliminary research topics was drafted. This
list served as a basis for the Limesurvey questionnaire sent to the identified EU and Ukrainian
researchers and experts in the two topics. The questionnaire results have been analysed and
processed in order to feed the discussions in the two focused expert workshops that aimed to
build upon the results of the questionnaires in the way of selecting, prioritising and defining
selected topics in the field of Nanotechnology and Biotechnology. The main output of the
workshops was to be digestible and immediately usable in the official institutional dialogue.
To this end, the experts not only identified the research topics, but also defined them shortly.

The first workshop with Nanotechnology experts took place in November 2014 in Kyiv,
Ukraine; the second workshop took place in February 2015 in Paris, France.

All task partners (ZSI, PAN, CNRS, NASU and STEPS) were involved in the task and
preparation of the workshops.

2 IMPLEMENTATION AND RESULTS

This chapter will closer illuminate the implementation and results of the Pilot Activity 2.

As already mentioned, the methodology has allowed us to firstly collect feedback from a
broad group of selected relevant stakeholders (at least 300 researchers per topic) in the form
of online questionnaire which was then in the second step fine-tuned, worked upon and
finalised in the lean and highly focused group of the most relevant experts under the format of
thematic workshop.

Concerning the questionnaires, both questionnaires have asked for the basic information on
the background of the researcher (country, type of the institution working for, position type
and gender). Moreover, the questionnaire also asked which of the research areas from the
provided priority field list should be addressed in the EU- Ukraine RDI cooperation between
now and 2020, leaving the space to add some other not mentioned areas, and which of those
are the most promising.

The questionnaire results were used to draft and develop a generic thematic roadmap for each
priority. This was then discussed and worked upon during the thematic workshops with
experts.

Concerning the format of the workshops, each thematic road-mapping workshop followed a
four-step approach:




BILAT-UKR*AINA - 311839 12/06/2015

Step 1: Introduction to the road-mapping workshop by workshop organisers, followed by a
short presentation of the background documents, the survey results and the generic roadmap
(graphical).

Step 2: In-depth discussion of the different roadmap elements with a purpose to correct,
change, regroup, complete or delete specific parts of it which is essential to arrive at a joint
understanding of the important issues. Participants also had an option to add new topics to the
roadmap.

Step 3: A two-round voting for both general (round 1) and more specific (round 2) research
topics. Selection and voting procedures identified the topics to be part of the priority list of
preferred topics for EU-Ukraine collaboration.

Step 4: Elaboration and formulation of each topic on the priority list (at least 5 topics), so as
to create an agreement and joint understanding of the way the topics are formulated.

2.1 NANOTECHNOLOGY

Expert Workshop

The first expert workshop for the identification of the research topics for the further research
cooperation between EU and Ukraine in the field of Nanotechnology was organised on 28
November 2014 at NASU in Kyiv, Ukraine, parallel to the Second International Technology
Meeting “Nanotechnology and Nanomaterials for Business and Technology Areas”. In this
way, relevant experts were easily available which contributed both to the relevance of
obtained results and cost-saving implementation of the project.

SurveyResults

The Limesurvey questionnaire has reached 485 selected experts and returned 89 completed
questionnaires, resulting into an 18.35% response rate. The online questionnaire template for
Nanotechnology is included in Annex 1: New Materials and Nanotechnologies Questionnaire.

Scrutinising the origin of the respondents (see Figure 1), a little more than a half (57.3%)
were Ukrainians, 40.45% of respondents were coming from EU Member States and the
remaining 2.25% were stemming from the FP7 Associated Countries (AC, namely Serbia and
Turkey).

® Ukraine

mEU

® other

Figure 1 — Origin of the respondents

Page 7 of 28
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Looking at the EU and FP7 AC side (see Figure 2), most respondents were coming from
Germany and Italy (both 16%), Spain (13%), France (10%), the Netherlands and Austria
(both 8%).

3% 3% B Germany
W Italy
W Spain
M France
B The Netherlands
W Austria
W Latvia
m Poland
m Belgium
MW Czech Republic
m Lithuania
W Romania
Serbia
Turkey
United Kingdom

3%

3%

2%

Figure 2 — Origin of the EU/AC respondents

As we see in Figure 3, among the pre-given 12 research areas, the five most promising
research areas for EU and Ukrainian Experts were Functional materials, Physics of
nanostructures, Nanotechnologies in healthcare, Nanotechnologies in energy and environment
and Nanobiotechnology. Please note that the results are based on the possible multiple
selection of topics in the questionnaire.

Figure 3 — The most important research areas

Page 8 of 28
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Workshop Results

The workshop followed a straightforward focused format as explained in the beginning of this
chapter (for the agenda please refer to Annex 3: Nanotechnology Thematic Road-mapping
Workshop).

Based on the workflow explained above, the experts were able to enlarge and build upon the
survey results which led to the identification of the following mutual EU-Ukrainian research
topics in Nanotechnology:

Construction Materials:
Nanoparticle reinforced steels, ferroalloys and cast irons for constructions
Nano structured Equiatomic (High Entropy) Materials for Air-Space and Marine
Vehicles
Functional materials:
Novel pilot scale and production of nanocarbons (nanodiamonds, carbon onions,
nanotubes)
Textured ceramic nano materials for advanced ionic and mixed conductors, lasing
systems and porous materials
Using nano materials for joining metals
Nanomedicine (nano for healthcare):
Nanoparticles based on oxide systems as highly effective agents against inflammatory
process induced by microorganisms.
Functional materials/Nano technology in energy and environment:
Nanocarbon based composites and fluids for functional materials
Composite Nano materials for Highly effective Hybrid Super- and Ultracapacitors
Novel nano materials for ICT and pilot scale production:
Novel materials with enhanced dielectric, magnetic, and semiconducting properties for
the application in electronic apparatus of centimeter and millimeter waves
Space applications:
Light-weight fiber-reinforced composite materials for space vehicle applications
Bridging the gap:
Accelerating the uptake of nanotechnologies, advanced materials or advanced
manufacturing and processing technologies by SME:s.

The list with the working definitions of all topics can be found in Annex 4: Final list of
identified mutual EU-UA research areas/topics in Nanotechnology.

2.2 BIOTECHNOLOGY

Expert Workshop

The second expert workshop for the identification of the research topics for the further
research cooperation between EU and Ukraine in the field of Biotechnology was organised on
20 February 2015 at CNRS in Paris, France, back-to-back with the in-house training on
biotechnologies which enabled to have both Ukrainian and EU experts on board.

SurveyResults

The Limesurvey questionnaire has reached 467 selected experts with 82 completed
questionnaires, resulting into a 17.56% response rate, a little less than the Nanotechnology
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survey. The online questionnaire template is included in Annex 2: Biotechnology
Questionnaire.

Talking about the origin of the respondents (see Figure 4), a little more than a half (56.1%)
were coming from EU Member States, 40.24% of respondents were coming from Ukraine and
the remaining 3.66% were stemming from the FP7 AC or Third countries (Turkey,
Switzerland, USA).

B Ukraine

HEU

® other

Figure 4 — Origin of the respondents

Out of the 46 EU respondents coming from the EU (see Figure 5), most were coming from
Italy (22%), Austria, Germany and Spain (12% each), France (10%) and Belgium and the
Netherlands (6%).

2%, 2% J.-”"’ m italy
2% 2% W Germany
2% ® Spain
= Austria
| France
® The Netherlands
® Belgium
B Sweden
® Portugal
m Czech Republic
B Denmark
= USA
' Switzerland
" Turkey
Bulgaria
% United Kingdom

2% _
%

Figure S — Origin of the EU/AC/Third country respondents

As Figure 6 shows, the five most important research areas for EU and Ukrainian Experts are
Biotechnology in food, agriculture and forestry; Biotechnology in Medicine; Biotechnology
in pharmaceutical industry; Biotechnology in the environment including novel sources of
biomass and bio-products and Environmental biotechnology. Please note that the results are
based on the possible multiple selection of topics in the questionnaire.

Page 10 of 28
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Figure 6 — The most important research areas

Workshop Results

The workshop followed the same format as the first thematic road-mapping workshop. The
agenda is included in Annex 5: Biotechnology Thematic Road-mapping Workshop.

Present experts have selected the following list of the possible EU-Ukrainian interesting
research topics in Biotechnology:

Biotech for Medicine:
Biotechnological approach to study and treat chronic diseases
Searching and application of tumour biomarkers
Cell therapy for neurodegeneration and burns treatment
Biotechnological methods of diagnostics: test-systems, biosensors and biochips
Biotech for pharmaceutical industry:
New molecular drug targets for infection diseases(i.e. tuberculosis)
Targeted drug delivery
Generation of overproducers of new bioactive substances
Usage of natural components for therapy, healing and prevention
Interdisciplinary:
Synthetic biotechnology and metabolic engineering to generate the bioactive
molecules for
Subtopics:
0 Biosensor development Generation of standardised synthetic genetic
controlling elements
0 minimised genomes of non-model organisms for sustainable production of
small molecules
0 Generation of standardised static genetic controlling elements minimised
genoms
Nanoparticles for diagnostics and therapy of neoplastic human diseases:

Page 11 of 28
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Novel Biotechnologies for Food and Agriculture
Omics-based approaches to recruit wild and local germplasm for cereal breeding to
improve abiotic stress tolerance
Resolving of global food security challenges through development of cereal varieties
resistant to devastating diseases
Exploration of plant and fungal cytoskeleton: a key tool for genomics and agro-
biotechnology
Improving microbial plant secondary metabolite production as food additives and
compounds of functional products

Energy and Biotech:
Genomic approaches for efficient use of traditional European oil plant potential for
food (feed) and biodiesel production
Genetic and biotechnology enlargement of non-food resources for production of
bioethanol of second generation

The full list with the working definitions can be found in Annex 6: Final list of identified
mutual EU-UA research areas/topics in .

3 DISSEMINATION AND EXPLOITATION OF RESULTS

Pilot Activity 2 was tailored to serve the needs of the official EU-Ukraine science and
technology dialogue. The results have been presented to the European Commission DG
Research and Innovation — thematic departments responsible for nanotechnology and
biotechnology. Furthermore, the identified research topics for the further research cooperation
between EU and Ukraine in the field of Nanotechnology and Biotechnology have been
presented to funding agencies from EU Member States (Austria, Estonia, France, Germany,
Hungary, Poland, Romania, Slovenia) with running intergovernmental funding programmes
with Ukraine. Furthermore, the results have been presented to key Ukrainian stakeholders
Ministry of Education and Science of Ukraine and Presidium of NASU as well as Ukrainian
universities.

The results of PA2 were presented at SICA call- EaP countries: Assessment and Clustering
Workshop; Kiev- Paton Institute and IPP organised by European Commission DG Resear4cha
and Innovation on March 10™ 2015.

The results of Pilot Activity 2 could be exploited by above-mentioned stakeholders and could
serve also for the forthcoming bilateral calls between Ukraine and EU Member States.
Moreover, the identified topics could also serve as a valuable input for the future H2020 work
programme discussions.

Furthermore wider dissemination to the Research community was carried out over the
targeted activities (targeted emails, INCREAST portal) as well as general public over the
BILAT-UKR*AINA project website (http://www.bilat-ukraina.eu/en/360.php ).



http://www.bilat-ukraina.eu/en/360.php
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4 ANNEXES

1. Your Country:

Austria
Belgium
Bulgaria
Croatia

Cyprus

Czech Republic
Denmark
Estonia

Finland

France
Germany
Greece
Hungary
Ireland

Italy

Latvia
Lithuania
Luxemburg
Malta

The Netherlands
Poland

Portugal
Romania
Slovakia
Slovenia

Spain

Sweden

United Kingdom
Ukraine

Other [free text]

2. Your institution:
University and Higher Education Institution
Non-University Research Organisation

Ministry
Funding Agency
NGO

Business

Other [free text]

3. Your position:

Researcher

Senior Researcher

Management
Policy Maker

4.1 ANNEX 1: NEW MATERIALS AND NANOTECHNOLOGIES QUESTIONNAIRE
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Other [free text]

4. Gender
Female
Male

5. Which of Nanaotechnologies and New materials research areas should be addressed
in the EU - Ukraine RDI cooperation between now and 2020?

[The list of research areas was taken from the EU’s Horizon 2020 programme and Ukrainian
national NMT programme.] Please select three Research areas.

Construction materials

Functional materials

Hybrid materials, convergent technologies, bio-mimetic materials, medical materials
Diagnostics of materials

Innovative applications of nanotechnology

Safety of nanomaterials

Nanotechnologies in Healthcare ( including Diagnostics, Drug Delivery and

Regenerative Medicine)

8. Nanotechnologies in Energy and Environment

9. Physics of Nanostructures

10. Technology of Semiconductor Nanostructures

11. Nanobiotechnology

12. Nanochemistry

13. Ensuring development nanotechnology

14. Bridging the gap between nanotechnology research and markets

15. Nanotechnologies in other areas (aerospace, construction, sustainable chemistry,
security)

16. Other research areas (Please add): [free text]

N AR W N

Please suggest three, in your opinion most promising specific research topics according
to vour selection above (for each research area one research topic)

1. [free text]
2. [free text]
3. [free text]

4.2 ANNEX 2: BIOTECHNOLOGY QUESTIONNAIRE

2. Your Country:
Austria
Belgium
Bulgaria
Croatia
Cyprus
Czech Republic
Denmark
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Estonia

Finland

France
Germany
Greece
Hungary
Ireland

Italy

Latvia
Lithuania
Luxemburg
Malta

The Netherlands
Poland

Portugal
Romania
Slovakia
Slovenia

Spain

Sweden

United Kingdom
Ukraine

Other [free text]

2. Your institution:
University and Higher Education Institution
Non-University Research Organisation
Ministry
Funding Agency
NGO
Business
Other [free text]

3. Your position:
Researcher
Senior Researcher
Management
Policy Maker
Other [free text]

4. Gender
Female
Male

5. Which of Biotechnology research areas should be addressed in the EU- Ukraine RDI
cooperation between now and 20207?

[The list of research areas was taken from the EU’s Horizon 2020 programme and Ukrainian

national NMT programme.] Please select three Research areas.

1. Biotechnology in the environment including Novel sources of biomass and bio-
products
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2. Marine and fresh-water biotechnology (blue biotechnology)
3. Industrial biotechnology: added-value bio-products and bio-processes (white
biotechnology)

Bio-refinery

Environmental biotechnology

Emerging trends in biotechnology

Biotechnology in Medicine

Biotechnology in pharmaceutical industry

Biotechnology in food, agriculture and forestry

10 Biotechnology in the electronics

11. biotechnology in the chemical industry

12. Other research areas (Please add): [free text]

e L

Please suggest three, in your opinion most promising specific research topics according
to vour selection above (for each research area one research topic)

1. [free text]
2. [free text]
3. [free text]
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4.3 ANNEX 3: NANOTECHNOLOGY THEMATIC ROAD-MAPPING WORKSHOP
AGENDA AND LIST OF PARTICIPANTS

EILAT*UKFAINA, Droject} 311830
¥ a Enhancing the Bilateral 5&T Partnership with
- L 3
E,],LAT UKRJJAINA Ukraine*Advanced Innovative Approach
*

Thematic Road-mapping Workshop:

Identification of the research topics for the further research
cooperation between EU and Ukraine in the field of Nanotechnology

nd
Parallel Session: 2___ International Technology Meeting “Nanotechnology and Nanomaterials for
Business and Technology Areas”

28 Movember 2014

Mational Academy of Sciences of Ukraine

Address: Kyiv, Volodymyrska street, 55

e Agenda

10:00-10:05 Welcome by NASU

10:05-10:15 Objectives and expected Outputs of the Workshop, Gorazd Weiss

10:15-10:45 Presentation of the results of the Survey among EU and UA expertsin
nanotechnology, Gorazd Weiss

10:45:11:30 Discussion and selection of the research topics for the further research
cooperation between EU and Ukraine (Priority list of 3- 10 research topics)

11:30-13:30 Working Lunch

13:30-15:30 Elaboration and formulation of each topic on the priority list

Thizs project has received funding from the Europsan Umion's Seventh
Framework Programme for pesearch, technological development and
demaonstration under =rant agreement no 311833,
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List of Participants:

# | Name, Surname Institution Country
1 Gorazd Weiss Centre for Social Innovation (ZSI) Austria
Research Policy & Development Unit
2 Dr. Alessandro Department of Chemistry, Italy
Damin University of Turin
3 Prof. Philippe Physics department, University of Belgium
Lambin Namur
4 Prof. Sergey School of Pharmacy and Environmental UK
Mikhalovsky Chemistry, University of Brighton
5 Prof. Baiba Head of Laboratory of wide band gap Latvia
Berzina. materials,
Institute of Solid State Physics
University of Latvia
6 Prof. Beata Department of Solid State Physics, Poland
Bochentyn Gdansk University of Technology
7 Prof. Anatolii Head of Solid State Chemistry Ukraine
Bilous Department; Member of National
Academy of Sciences of Ukraine
8 Prof. Andriy Deputy Director at the Institute for Ukraine
Ragulya Problems in Materials Science of
NASU, Corresponding Member of the
National Academy of Sciences of
Ukraine
9 Prof. Anatolii Head of Department of vapor phase Ukraine
Ustinov technology of inorganic materials, Paton
Electric Welding Institute of NASU
10 Prof. Andriy Chair of Physics of Cherkasy National Ukraine
Gusak University, Member of Ukrainian
Physical Society
11 Dr. Irina Bilan Secretary of Department of Ukraine
nanostructured non-metal consolidated
materials and films, Frantsevich Institute
for Problems of Materials Science of
NASU
12 Dr. Yurii Research associate Presidium of the Ukraine
Bondarenko NASU

4.4 ANNEX 4: FINAL LIST OF IDENTIFIED MUTUAL EU-UA RESEARCH
AREAS/TOPICS IN NANOTECHNOLOGY

Construction Materials:
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- Nanoparticle reinforced steels, ferroalloys and cast irons émmstructions
Ukraine has well developed metallurgy industry which needs modernization and products’
diversification. Academic institutions have developed novel technologies of metal casting
provided uniform distribution of nanoinclusions in the ingot or part body. Steels and cast
irons received 30-70% improvement of mechanical properties, plasticity, wear resistance,
corrosion resistance and weld-ability (for cast iron). Large scale realization of this IPR
improves competitiveness of Ukrainian.

- Nano structured Equiagimic (High Entropy) Materials for Aispace and Marine Vehicles
This is new and extremely attractive and hot area of R&D. 6-10 metals in equiatomic
proportion (no host metal). From the practical view point HEA represent stable alloys with
superior thermal resistance at 1200 C and even higher. These alloys are much better in
properties than super-alloys for engine blades. High temperature strength is 1.5-2 times
higher. Withstand durable exploitation.

Functional materials:
- Novel pilot scale and produain of nanocarbons (nanodiamonds, carbon onions,

nanotubes) Production of nanodiamonds is located in the countries of the former Soviet
Union. This process is well developed and the yield is quite large. Nanodiamonds are widely
tested as additives to polymers, rubber, wear resistive parts, surface treatment tools, drug
delivery systems, etc. These materials are underestimated in Europe. Same we can tell about
commercial potential of carbon onions — also useful additives to many fluids, materials,
coatings and systems.

- Textured ceramic nano materials for advanced ionic and mixed conductors, lasing systems

and porous materials

Functional ceramics is very sensitive to textures. Mean free paths for ions in ionic conductors

is much shorter, the conductivity is becoming larger, the efficiency of energy convertors like

SOFC improves. Since 2012, the popular topic for solid state lasers has become non-isotropic

and textured laser matrices. The development of textured laser media is able to increase
power and efficiency of lasers. Textured filter supports for water cleaning is also in the focus

of commercialization in Ukraine.

- Using nano materials for joining metals
A few examples: 1. SHS reactions (Self-sustained High-temperature Synthesis) in multilayered
nanofoils (for example, Ni-Al) are can be used as local heat sources for soldering. 2. They can
be also used for direct joining. 3. Size effect in melting of nanoparticles can be used for
joining, for example of bulk copper wires with nanocopper powder (so far solder paste has
been recently invented). 4. Using the nanotwinned copper enables Cu-Sn joining with Cu3Sn
formation without voiding at interfaces.

Nanomedicine (nano for healthcare)
- Nanoparticles based on oxide systems as highly effective agents against inflammatory
process induced by microorganisms.

New original nanocomposites based on the metallic substances that are able to demonstrate
significant activity against inflammatory lesions induced by different microorganisms will be
synthesized. They will be tested in vitro and in vivo study for the assessment their antiviral,
antibacterial and antifungal activity, evaluated in preclinical examination, and the most
active of them recommended for application in medical practice. Project is focused on
prospects of nanotechnology application in medicine, in particular as microorganism-
targeted nanomedicines that will lead to personalized therapy of inflammatory diseases,
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especially characterized by resistance to conventional antimicrobial agents. Also
nanodiamonds potential for drug delivery still has to be explored.

Functional materials/Nano technology in energy and environment

- Nanocarbon based composites and fluids for functional texdals
Some graphene-like nanostructures, such as few-layer graphene flakes and exfoliated
graphite, can be produced at low cost. These nanostructures could reveal useful fillers in new
polymer composites with specific properties (thermal stability, electrical conductivity,
electromagnetic shileding ...). For some applications, they could compete with carbon black.
Such nanostructures could also be used as nano-sponges to absorb fluids, oil for instance.
Ukraine has also companies manufacturing high quality CNTs which have vast perspectives
for applications.

- Composite Nano materials for Highly effective Hybrid Supemd Ultracapacitors
Unasco-Ukraine Ltd is an owner of the best technology in world for supercapacitors. Specific
power of supercaps achieved is 40-100 kWt/kg. This is sufficient to satisfy strict requirements
for hybrid and electric cars.

Novel nano materials for ICT and pilot scale production:
- Novel materials with enhanced dielectric, magnetic, and semiconducting properties for the
application in electronic apparatus of centimeter and millimeter waves

Recent revolutionary growth of modern wireless communications has resulted in a variety of
the microwave (MW) data channels, protocols, systems, etc. Moreover, the extending
utilization of millimeter waves in various systems like VSAT (20-30 GHz), PtP Radiolinks (26-
38 GHz), or LMDS (28-40 GHz) defines new requirements to the materials’ structure,
properties and functionality. In general, new materials should demonstrate a good potential
for integration in a MW devices to enhance the overall functionality and minimize the size. At
the same time, they should provide a negligible absorption of microwave energy that is
crucial for the device performance. As a consequence, the development of multifunctional
composites, heterostructures composed of both bulk and film materials, or low-temperature
co-fired MW modaules is of a high relevance. Moreover, taking into account existing limits
for the raw materials, the cost is becoming another challenging factor in the materials
science.

Space applications:

- Lightweight fiber-reinforced composite materials for space vehicle applications
Complex technical task to manufacture light and strong bodies of space apparata requires
new “white” and “black” fibers. Ukraine as a country with significant aero- and space- vehicle
building expertise (DB Yuzhnoye, DB Antonov etc) needs novel composites materials for
constructions and bodies of apparatuses.

In this problem, we would like to start manufacturing of new high modulus fibres and high
strength white fibres and technologies for marriage of these fibres with co-polymers and
plastics.

Bridgingthe gap

- Accelerating the uptake of nanotechnologies, advanced materiads advanced
manufacturing and processing technologies by SMEs.
This topic concerns prolongation of the NMP 25 announced for 2014-15. Ukraine is
interested to deliver IPR to European Market. Tens of developments will get trials to launch
the start-ups in the area of nanomaterials and nanotechnology. At least 4 companies located
in EU countries will be using IPR from Ukraine next year. | believe, these efforts could be
supported by EC.
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This project has received funding from the European Union’s
Seventh Framework Programme for research, technological
development and demonstration under grant agreement no
311839.

4.5 ANNEX 5: BIOTECHNOLOGY THEMATIC ROAD-MAPPING WORKSHOP
AGENDA AND LIST OF PARTICIPANTS

FIELD OF BIOTECHNOLOGY

February 20%, 2015 — Paris, France
WVenue: CNES Headquarters (3, rue Michel-Ange — 75016 Paris)

Agenda
Day 3 — Friday, February 20t
8:30- istration
e-00 Reg
gfg— Opening of the Workshop
- * Welcoming words by M3 Carcline Schusier (CNRS)
* Objectives and expected Outputs of the Workshop v Mr Gorazd
Weiss (Z51)

9:20 - Presentation of the results of the Survey among EU and UA experts in
10:56 hiotechnology

by Mr Gorazd Weiss (Z51)
10:50- Coffee break
11:10
11:10 - Discussion and selection of the research topics for the further research
13:30 . . T —_

cooperation between EU and Ukraine

Setting-up a priority list of 5-10 research topics

moderated by Mr Gorazd Weiss (Z5I)
j"}’}’g— Elaboration and formulation of each topic on the priority list

' Discussion moderated by My Gorazd Weiss (Z51)

; i-'gg— Working Iunch at restaurant “Le Mouton blanc™

This project has received funding from tha European Union's Seventh Framewark Programme for
resgarch, technological development and demonstration under grant agreement no 311839,
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List of Participants:
# | Name Surname | Institution Country
1 Yaroslav | Blume Prof., Academician of NASU Ukraine
2 | Yanina Mischuk | Institute of Molecular Biology | Ukraine
and Genetics of NASU
. Prof.,Deputy Director Ukraine
3 Nana Voitenko Bogomoletz Institute of Physiology
of NASU
4 Roman Volkov Prof., Vice-Director for Science | Ukraine
Head of Dept. of Molecular
Genetics and Biotechnology
Institute of Biology, Chemistry
and Bioresources
Yuri Fedkovych University of
Chernivtsi
5 Sabina Chebotar | Dr. Sci., associate member of | Ukraine
National Academy of Agrarian
Sciences of Ukraine, professor
Faculty of Biology,
6 | Gorazd | Weiss Centre for Social Innovation Austria
7 | Andriy Luzhetsky | Helmholtz Institute for | Germany
y Pharmaceutical Research
Saarland
8 | Lluis Mir Institut Gustave Roussy/CNRS, | France
9 Caroline | Schuster International Relations office, | France
CNRS
10 | Ewa Wesotows | Institute of Biopolymers and | Poland
ka Chemical Fibres
11 | Andrés Dinnyés BioTalentum & Szent Istvan | Hungary
University, Hungary
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4.6 ANNEX 6: FINAL LIST OF IDENTIFIED MUTUAL EU-UA RESEARCH
AREAS/TOPICS IN BIOTECHNOLOGY

Final list of identified mutual ELUA research areas/topics iBiotechnolog
(identified under BILAJUKR*AINAPRilot Activity 2)

Biotech for Medicine

1. Biotechnological approach to study and treat chronic diseases
The projects should concentrate on identifying innovative biotechnological approaches to study and
treat neurodegeneration, diabetes, cardiovascular diseases and chronic pain states. The proposed
studies should be focused on implementation of innovative biotechnological approaches in order to
identify and correct molecular mechanisms underlying the development and maintenance of chronic
abnormalities. These biotechnological approaches should use new methods of molecular physiology,
biochemistry, molecular biology and genetic engineering.

2. Searching and application of tumour biomarkers
Identification and characterization of novel tumour-associated antigens (TAA) - the prerequisite for
the revealing of potential tumour biomarkers. Development of modern approaches for cancer
diagnostics and treatment based on application of TAA: noninvasive serological diagnostics, anti-
tumour vaccines and therapeutic monoclonal antibodies.
Search for genes with genetic and epigenetic alterations in expression in epithelial tumours, and
following application of selected set of genes for the creation of panel for detection of epithelial
tumours by identification of nucleic markers in body fluids.
Creation of cell-free DNA-based test systems, which can be of high sensitivity and specificity due to
the usage of large number of tumour marker genes. Development of new polyfunctional
nanoconjugates for specific targeting of specific proteins, whose increased production is associated
with proliferative and angiogenic properties of tumour cells.

3. Cell therapy for neurodegeneration and burns treatment
The projects should be aimed to a greater understanding of the capacity of stem cell technologies, to
progress into realistic and efficacious treatments for burns and neurodegenerative diseases. The
studies should focused on better understanding of the mechanisms of stem cells action after
transplantation; control of stem cell proliferation, survival, migration, and differentiation in the
pathological environment.

4. Biotechnological methods of diagnostics: tesystems, biosensors and biochips
1. Creation of novel test-systems and devices for diagnosis of hereditary diseases and the most
widespread pathologies, such as cancer and cardiovascular, reproductive, inflammatory, endocrine
diseases. Novel medical diagnostics with using biochip devices - laboratory module for microarray
fabrication and application.
2. Genetic testing diagnostic kits - testing during prenatal diagnostic, presymptomatic diagnostic,
specification of the diagnosis, selective and mass screening for the diseases carriers in the high risk
groups and in the general population in Ukraine and in Europe.
3. Improving of health diagnostics and monitoring for Ukrainian and EU citizens using biosensor
devices:
e Potentiometric mono- and multibiosensors specific to the human liquid compenents for the
medical diagnostics and monitoring (of hemodialysis).
e Amperometric microbiosensors for in vivodetermination of main human metabolites, for
example monitoring of neurotransmitters in brain of mammals.

Biotech for pharmaceutical industry
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1. New molecular drug targets for infection diseases(i.e. tuberculosis)
The projects should focus on finding of novel molecular targets for potential new therapeutics for
infection diseases. This should include:
Development of the selective inhibitorsramvel drugs against Mycobacterium tuberculosis,
Enterococcus faecalis and Streptococcus pneumonia usagstructural analysis, computer
modeling of molecular interactions and synthetic procedures of combinatorial chemistry.
Screening of existing cheraldibraries of synthetic small molecules, natural products or
extracts in intact cells or whole organisms to identify substances that have a desirable
therapeutic effect.
High throughput screening of large compounds libraries against isolated bioltzywpeats
and testing the hits from these screens in cells and in animals for efficacy.
Computeraided drug design.

2. Targeted drug delivery
The projects should aim at the prevention of drugs toxicity. Using “omic” approach, attempts should
be made to target the drugs selectively to the affected sites in order to increase their efficiency and
simultaneously decrease their side effects. The projects should cover the following priority areas:
Target validation for the drug using gene knockout strategies, RNA interference, antisense
concept, DNA-microarrays, stem cells or monoclonal antibodies.
Drug delivery and navigation using application of aptamers, stealth liposomes and
nanoparticles.

3. Generation of overproducers of new bioactive substances
(e.g. antibiotics). The microbial strain development for overproduction of valuable molecules is the
central task of biotechnology since decades. State-of-the-art technologies as well as classical
mutagenesis approaches should be applied for generation of industrially relevant overproducers.
Genomic and transcriptomic analysis of such strains should explain the basis of the overproducing
features.

4. Usage of natural components for therapy, healing and prevention
Subtopics:
Implantable medical devices (e.g. 3D tissue scaffolds
Artificial blood vessels
Wound dressing (e.g. dressing with drug release properties, analgetic properties anti
microbial dressings)

Scope: Topic should develop new, innovative natural-based materials for pharmaceutical
applications. Polysaccharides such as: chitosan, cellulose (especially bacterial cellulose) and
their blends has already found applications as a wound dressings and drug delivery system.
Novel advanced wound dressings are medical devices designed by biotechnologies, i.e.
wound dressings made of modified bacterial cellulose containing bioactive compounds such
as antimicrobial substances (chitosan) or some additives such as analgesic. The topic should
also focus to develop a method to produce prostheses of blood vessels based on modified
bacterial cellulose as well as scaffold material for in vivo and in vitro tissue engineering.
Possible impact:

a. improving the process(-es) of the manufacture of medical devices resulting in an increase
in repeatability (mostly quality);

b. implementation of new technologies to obtain features or improve the process(-es) of
manufacture, such as biotechnology and nanotechnology;

c. implementation of new raw-materials yielding new features in the final medical device,
such as bioactivity, multifunctionality, etc.;
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Interdisciplinary:

1. Synthetic biotechnology and metabolic engineering to generate the bioactive molecules for
agricultural and medical applications

Synthetic biology approach combines the methodology of biology and engineering sciences for the
rational (re-)design and construction of leaving organisms. Together with metabolic engineering it
will enable the more efficient and sustainable production of fine chemicals and pharmaceuticals.

Subtopics:
Biosensor developmef@eneration of standardised synthetic genetic controlling elements
minimised genomes of nemodel organisms for sustainable production of small
molecules
Generation of standardised static genetic controlling elements ngeifrgenoms

2. Nanopatrticles for diagnostics and therapy of neoplastic human diseases

The projects should aim at innovative molecularly targeted cancer diagnosis and therapies based on
different aspects of nanotechnology:

e exploration of active targeted nanoparticles for cancer treatment and diagnosis;

e exploitation of novel cancer drug targets, vaccine design against cancer, innovative methods for
drug delivery or convection enhanced delivery;

e development of novel cancer analytical methodologies for multivariate detection of low
molecular weight molecules based on new smart and intelligent nano-structured sensors.

Novel Biotechnologies for Food and Agriculture

1. Omicsbased approaches to recruit wild and local germpla$on cereal breeding to
improve abiotic stresgolerance

Specific challenge: Further improvement of agricultural productivity is currently required in order
to supply high quality food sources for the permanently growing human population and to ensure
global food security and environmental and economic sustainability. Different forms of abiotic
stresses (like drought, salinity, extreme temperatures, excessive light, etc.) represent the main factor
limiting plant productivity and resulting in essential loss of yield. Climate change as it affects drought
and heat stress may dampen productivity of agricultural crops. Creation of novel forms and varieties
of plants possessing enhanced abiotic stress tolerance is an actual goal of plant breeding. In this
situation wild and local germplasm is important genetic resource for enhancing the variation and
improving stress tolerance of modern crops.

Scope:Wild and local germplasm is genetically diverse, locally adapted and it is available source
of heat, drought, salt tolerance and winter hardiness. However, effective screening procedures
should be based on modern knowledge about mechanisms of stress tolerance. Respectively, modern
methods of genomics, transcriptomics, proteomics and metabolomics have to be combined for
better understanding of plant stress response and for the development of new screening strategies.
OMICS-technologies should help to characterize genetic diversity and elucidate the genetic
architecture of key traits of resistance/tolerance to abiotic stressThe extent of diversity and
heterogeneity of germplasm that will be evaluated by OMICS-technologies should provide wider
basis for breeding and increase breeding efficiency in conditions of water shortages as precipitation
or for irrigation, unsustainable soil degradation, high energy prices, shifts in crop production areas
from optimum to more extensive, rainfed areas.

2. Resolving of global food security challenges through development of cereal varieties
resistant to devastating diseases
Changes in climate and CO, concentration will enhance the distribution and increase the
competiveness of agronomically important and invasive weeds and evidence points to changed
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geographical ranges of pests and diseases. The average benefit, as yield difference between the
adapted and non-adapted cases, of adapting crop management is equivalent to about 15% to 18% of
current yields. Global trade activity includes the risk of transporting novel pests into European
agriculture for which essential crop varieties are not resistant. This poses a similar risk as already
developed during the avian flu crisis with significant potential for entire loss or significantly reduced
yields (up to 30%-40% losses in developing countries annually from ‘field-to-fork’) of European
agriculture, sometimes including risks for human health (e.g. fungi such as mycotoxins).

In 2012 wheat contributed to almost half (47.1%) of the cereal production in the EU-28
(Eurostat). The fungal pathogen Zymoseptoria tritici causing the Septoria tritici blotch (STB) disease is
the most damaging foliar disease of wheat and has the capacity to reduce wheat yields by 30—-40%,
posing a serious and consistent challenge to European wheat production. The wheat stem rust
caused by Puccinia gramini§ sp. tritici (Pgt) is considered to be the most damaging of the rusts that
has caused significant yield losses in much of the global wheat production area. The new isolate
Ug99 which recently emerged in eastern Africa is virulent on the majority of the world’s wheat
cultivars. Genomic selection is being found to be beneficial for simultaneous selection for multiple
guantitative traits including complex disease resistance.

Efficient identification and/or design of new resistance alleles are major challenges to the seed
industry. Not less important is forecasting durability of resistances when deployed in the field.The
new biotechnology approaches should be involved in investigation of the diversity of genetic
resources and provide wheat breeders the tools necessary to incorporate resistance genes to Ug99in
cultivars worldwide.

3. Exploration of pant and fungal cytoskeleton: a key tool for genomics and agro
biotechnology

Specific challenge: Cytoskeletal systems, which are present in virtually all cells of living
organisms, extend from the plasma membrane to the nuclear envelope and the interior of the
nucleus. The cytoskeleton also anchors the cell to extracellular structures. Recent insights have
shown that the cytoskeleton consists of hundreds of different (associated) proteins cooperating in
the organization of complex machinery that is involved in practically all dynamic processes of living
cells. The cytoskeleton, and microtubules in particular, is involved in most of the important cellular
events, such as mitotic and meiotic division, cytokinesis, intracellular transport, cell motility, etc. The
plant cytoskeletal apparatus plays a paramount role in diseases of plants and their reactivity to biotic
and abiotic stresses. For this reason these components are very attractive targets for various
chemically or biologically active compounds (such as herbicides, fungicides, anticancer drugs) and
physical factors (i.e. cold and heat stress, UV-B irradiation, gravity, etc). The cytoskeleton also
participates in plant cell interaction with viruses, fungi and microbes. Again the (symbiotic)
interaction of micro-organisms and plants is often depending on the use of the host cytoskeleton.
The study of plant and fungal cytoskeleton can provide further concrete results in the next future. In
particular research in this area will be beneficial for (a) diagnosis of different plant pathologies, (b)
the preparation of specific tests for environmental pollution and plant deseases, and (c) genomics,
biotechnology and agriculture.

Scope: The objective of this proposal is to further mobilise and integrate European expertise in
the field of cytoskeleton research to develop new cell biological, structural bioinformatic, genomic
and biotechnological tools for different plant and fungal deseases, improvement of plant resistance
to abiotic and biotic stresses and creation of new crops. it can be assumed that directed influence on
the main structural components of plant cytoskeleton (including genetic engineering) could be used
as a powerful tool for the development of new biotechnologies. Such an approach can be effective
for producing herbicide-, virus- and fungus-resistant crops, for the development of high efficient
procedures for cell polyploidisation, enhancing the effectiveness of embryogenesis, manipulating the
cold-resistance of plants, manipulating protoplast fusion, increasing the recovery rates of various
secondary metabolites from plant cell cultures, etc.
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4. Improving microbial plant secondary metabolite production as food additives and
compounds ofunctional products

Microorganisms, traditional cereals, minor crops and oil bearing crops are the subject for
investigation of secondary metabolite production as food additives and compounds of functional
products. The main attention is devoted to the evaluation of nutrition quality, development of new
products, their nutrition and dietary evaluation for the enlargement of the assortment of diet and
healthy dishes from point of view of use in food industry. New technological approaches of basic
elaboration and recipes of dietary dishes will be proposed.

Energy and BIOTECH

1. Genomic approaches for efficient use of traditional European oil plant potential for food
(feed) and biodiesel production

Qil crops are the base for biodiesel production. In Europe, rapeseed is the most common
feedstock for biodiesel production. Last years, most of biodiesel in Europe came from rapeseed,
quite more than 10% from soybean and 12 % from palm oil). Besides the most prominent oil crops
(palm, soybean, rapeseed and sunflower), many other crops such as, canola, mustard, flax, jatropha,
coconut, hemp, and pennycress are good resources of oil. Improving sustainability of existing oil
crops has been a key focus of producers in the last decade.

In the EU, concerns over iLUC and the Food vs. Fuel debate have led to proposals to limit biofuel
production from food crops to 7 %. This has accelerated interest in drought-resistant oil crops that
can be cultivated on marginal lands and don't compete with food crops. Genomic tools allow a better
characterization and efficient exploitation of variability of oil crops, especially among native
Brassicaceae0il plants are particularly grown for their high fat content, the quality of the oil is of
superior relevance for its use as food, feed or fuel. Major improvements of oil composition have
been achieved in the past, whereas the quality of oilseed meal as by-product of oil extraction
deserves improvement. A high protein content and less anti-nutritive substances (polyphenols,
glucosinolates) in rapeseed extraction meal would be deserved for nutritional and feeding purposes.

Genomics in cooperation with breeding progress is expected to promote the development of
new effective varieties of major oilseed crops like Oil seed rape (Brassica napus, B. rapa, B. jungea
camelina (Camelina sativaEthiopian mustard (Brassica carinafaand others Brassicaceae

2. Genetic and biotechnology enlargement of ndaod resources for production of bioethanol
of second generation

One of the goals of EU is to replace part of its liquid petrolieum usage with biofuels. This goal
will require the production of biofuels from sources other than corn grain or starch. Next-generation
biofuels must be derived from environmentally sustainable resources that do not compete with food
crops. Bacterial species have unique properties advantageous to the production of fuels from plant
waste or CO,. Metabolic engineering of bacterial organisms can provided high titer production of
advanced fuels, including alcohols, isoprenoids and fatty acid derivatives. Biotechnology approaches
can permit engineering of native fuel producers, as well as lignocellulolytic and autotrophic bacteria,
for the production of biofuels. OMICS-researches on multiple fronts are required to engineer
organisms for truly sustainable and economical biofuel production.




