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Introduction
The Association of Italian and Serbian Scientists and Scholars was
envisioned to serve as a focal point for the advancement of cooperation
between Italian and Serbian scientists and researchers in all aspects of
higher education, science and research. “AIS Cube”, as it is affectionately
known, will strive to bring together researchers from both countries and
promote creative solutions and innovations from the academic community.
This exchange of knowledge, experience and ideas is expected to lead to
further networking and stronger ties with industry.
The workshop “Serbia – Italia: Status and Perspectives of Scientific and
Technological Bilateral Cooperation” held on June 25-26, 2012 at the
University of Belgrade was the first event organized by AIS3. It brought
together an array of organizations and researchers covering a broad range
of topics. The largest and most influential research organizations from both
Italy and Serbia presented their plans and visions for mutual collaboration.
The workshop opened new contacts and strengthened existing ones. It also
brought about the eagerly awaited formalization of the cooperation between
CNR and the University of Belgrade.
The activities of AIS3 are expected to stimulate partnerships in project
proposals for the forthcoming framework program “Horizon 2020”.
AIS3 was the brainchild of several enthusiasts, among which I would
especially like to recognize Dr. Paolo Battinelli and Prof. Dr. Marko Ivetić.
The kind support of the Italian Embassy in Belgrade has enabled AIS3 to start
fulfilling its purpose. It is up to us, the members of AIS3, to further develop
and nurture our Association for the benefit of both of our societies.

Prof. Dr. Ivanka Popović
President of AIS3
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Preface
Scientific collaboration is at the core of the Serbian and Italian perspective
of a European and development-oriented future. The Proceedings we are
now presenting are stating one of the first experience our Countries have
carried out on this: they encompass the contributions of the best Serbian and
Italian scientists, scholars and practitioners gathered within "AIS3 –
Association of Italian and Serbian Scientists and Scholars" first Workshop,
held in Belgrade on 25th-26th June 2012.
AIS3 has been strongly pursued by the two Countries in order to tackle the
following objectives:
•

promote technology and innovation through the exchange of
knowledge between scientists and scholars, in the two
Countries.

•

Favour collaboration, including joint research and development
projects, between scientists, scholars, and non-profit, for-profit
and governmental organizations in the two Countries.

•

Promote the bilateral flow of scientists and scholars between Italy
and Serbia.

•

Promote, provide information about, and administer fellowships for
the exchange of scientists and scholars.

•

Identify significant research opportunities -- with specific regard to
European Union Framework Programmes -- for Italian and
Serbian scientific institutions, academia and high-tech industry,
and stimulate their development.

•

Provide advice about the capabilities and merits of individuals and
organizations – non-profit, for-profit, and governmental – in
both Serbia and Italy for scientists, scholars, and entrepreneurs
from these respective Countries.

•

Advocate the improvement of scientific and scholarly activity and
organizations within Italy and Serbia.

•

Promote and coordinate the activities of other organizations and
associations that link scientists, scholars and professionals in
the two Countries.

The workshop was introduced by H.E. Ambassador Armando Varricchio’s
and by the speeches given by the Rector of the University of Belgrade Prof.
Branko Kovacevic, the Vice-president of Serbian Academy of Sciences and
7

AIS3: Status and Perspectives of the Scientific and Technological Bilateral
Cooperation, Belgrade 2012

Arts Academician Ljubisa Rakic, the President of the National Institute for
Nuclear Physics Prof. Fernando Ferroni, Prof. Lidietta Giorno of the
National Research Council, the President of the Area Science Park of
Trieste, Prof. Adriano De Maio and the Scientific Director of the National
Institute for AstroPhysics Prof. Gian Paolo Vettolani.
A host of scientific presentations from scholars and experts belonging to
different Institutions and Universities had been released touching on topics
ranging from biomedicine to nuclear physics, astrophysics and
nanotechnologies.
The workshop has also been an occasion for direct contacts between
scientific institutions or individual Italian and Serbian scholars.
The two days of work offered the opportunity to all the participants to present
the status of ongoing collaborations and discuss possible areas for future
collaboration thus allowing a more in-depth acknowledgment of the Serbian
and Italian scientific community.
Belgrade,
March 2013
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Paolo Battinelli and Marko Ivetić

OPENING SPEECHES

Ceremonial Hall – Rectorate of the University of Belgrade:
From left to right: Dr. Paolo Battinelli, Prof. Marko Ivetić, Prof. Adriano De Maio, Prof.
Fernando Ferroni, Academician Ljubiša Rakić, Prof. Branko Kovacević, H.E. Armando
Varricchio, Prof. Ljubiša Topisirović, Prof. Lidietta Giorno, Prof. Gian Paolo Vettolani
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H.E. Armando Varricchio, Ambassador of the Republic of Italy
Ladies and Gentlemen, distinguished Guests,
I am very pleased to be here today in this wonderful conference hall. This is
an important occasion for all of us.
Scientific collaboration is at the core of our common perspective of a
European and growth-oriented future. Research and innovation are the
pillars of a vision of studying present times in order to prepare for the future:
and that is exactly the vision we have of the Italian partnership with Serbia. I
would like to underline in particular two dimensions of our vision for the
future.
First, we look at a present time of common work aimed at a perspective of
integration: Regional and European. All the more in times of global
uncertainty, our trust in the power of joint international endeavours must
remain strong.
Science is an excellent test case for the need of joining efforts beyond
borders. Cutting-edge research and technology is more and more a transnational affair; single Countries simply cannot afford it nor address the heart
of matter: cooperation becomes vital to any successful research.
Coherently with this vision, our collaboration with Serbia is aimed at
illustrating such a perspective and at giving international effectiveness and
resonance to our joint work, starting from the European platform.
Moreover, in these times of change, research and innovation can play a key
role in identifying new sources of growth. In rebooting our economies,
supporting our welfare and addressing our environmental concerns, Italy is
engaged in promoting these developments through several instruments.
You all know how an efficient innovation system requires a complex network
of companies, universities, R&D infrastructures, state agencies and public
and private resources.
I would like to salute the Italian and Serbian institutions present here today,
joined by an understanding of the many repercussions science has on our
lives and the need to involve in collaborations all players from neighbouring
sectors, with a particular view to business, in order to harvest this potential
in full.
It is now clear that the quality of our future will depend, to a great extent, on
the ability science and technology to provide a solution to major global
issues.
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The collaboration between Italy in Serbia is already built on a strong basis of
joint projects and exchanges, in particular in the areas of Biomedicine and of
Physics. We want to enlarge and reinforce this action, making it a basis for
the development of this common vision of our future.
Our efforts are in particular aimed at giving full resonance to the greatest
resource both our countries share: human capital and in particular our
young generations. We want to create jobs and support the educational and
professional advancement of students and scholars.
I am particularly proud to see Italy at the centre of efforts to promote
internationally the great capital represented by Serbian students and
scholars.
The bilateral workshop we are opening today is the apex of a long process
that has involved more than 500 Serbian and Italian scientists and scholars.
It gives a concrete answer to all the issues I have briefly touched upon so far
in my remarks.
Besides being itself a significant achievement, our workshop also marks the
starting point of the "Association of Italian and Serbian Scientists and
Scholars - AIS3". I am confident that this Association, promoted and
supported by the Italian Embassy, will soon become an effective mean to
further develop innovation and research in our Countries.
AIS3 aims to promote technology and innovation through the exchange of
knowledge among scholars and scientists of both countries by encouraging
the development of joint research projects, in particular with regard to the
Seventh Framework Programme and to the "Horizon 2020" of the European
Union.
Furthermore, the AIS3 actions will be particularly focused on young
scientists.
This certainly represents the most significant added value to our cooperation
towards a full-fledged "knowledge society".
All in all, this event marks the conclusion of a "phase 1", the foundation, and
the beginning of a "phase 2", the implementation. Italy will remain at your
side and multiply its efforts and initiatives devoted to this collaboration. The
large presence of Italian stakeholders here today is a sign of this strong
engagement.
I wish all participants a fruitful workshop. Thank you and Buon Lavoro!
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Prof. Branko Kovacevic, Rector of the University of Belgrade
Your Excellency, Prof. Rakic, Vice President of the Serbian Academy of
Sciences and Arts, distinguished guests and esteemed colleagues,
I have the great honor to welcome you on behalf of the University of
Belgrade, and I am very grateful that you have come here to participate at
this event, which is devoted to the cooperation between Serbia and Italy in
the field of research, science, higher education and business.
We would like to make an association that will be a bridge between the
academic and business world. I would like to point out that Italy has
supported Serbia in many fields, not least politics, economy, and there are
big investments of Italy in Serbia.
As you know, one of the biggest Italian investments has been in the car
industry, where Fiat has invested in Kragujevac. Another important field of
investments is energy sector. More specifically, in the field of renewable
resources, Italy is one of the main countries investing in hydro-power plants
in Serbia. Also, there have been major investments in fashion industry where
Benetton invests in Nis. Besides this, Italy has invested in agriculture, food
industry, water resources, infrastructure – roads and railways, and modern
technology, and bio-fuel.
As you know, 17 Roman emperors were born in Serbia, and next year is the
1700th anniversary of the Edict of Milan. As Constantine was born in Nis in
Serbia, this is a great event for all of us as we are celebrating this event both
in Nis and Milan.
As we have long-lasting scientific and historical ties, there are a lot of
opportunities for cooperation. Therefore, it is our task to seek funds from
both the public and the private sector in both countries, in order to
commercialize the research and achieve a positive output.
Thank you very much for coming, and I expect a lot from this meeting.
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Academician Ljubisa Rakic, Serbian Academy of Sciences and
Arts
Thank you very much,
it is my privilege and honor to welcome you on behalf of the Serbian
Academy of Sciences and Arts. This important conference will deal, during
two days, with the status and perspective of the scientific and technological
bilateral cooperation, in particular to bring together research and
innovation.
This meeting is very, very important, because it puts together the most
important fields of sciences: natural sciences, engineering, genetics and
genetic engineering, biomedical sciences, agriculture, technical sciences,
tourism, and of course, cultural heritage.
This huge, but at the same time very focused topic, certainly will help to put
together scientists from both countries, especially young scientists from Italy
and Serbia, to work together, to be part, and to enlarge our bilateral
scientific cooperation in to the frame of a larger European cooperation.
Certainly, some of those bilateral projects will grow up and become part of
the so-called frame project of the European Union.
Something that is necessary: I would like to thank his Excellency,
Ambassador of Italy. Italy plays a very important role, and government of
Italy – at least during last ten years – effectively worked to facilitate, to
support and to organize the different scientific cooperation in Europe,
Southeast Europe and Mediterranean area. This is of paramount importance
for our science and technology.
During last ten years, the Italian government, supported numerous,
important and very successful scientific conferences in many fields (but
mostly in the field of sciences, when I say sciences, I mean hard science).
Second, Italian government and Italy in general, supported inter-academy
cooperation between different academies of Southeast Europe, in
Mediterranean region, in Black Sea region.
Last but not the least, I wish to stress the importance of Dr Prodi, at that time
of his Presidency of the European Commission. Dr Prodi organized the
Association of the Academies of Sciences from Southeast Europe, including
all countries of former Yugoslavia, other Western Balkan countries:
Bulgaria, Romania and Albania, Greece and Turkey.
Such Association of Academies, organized in November 2002, by the logistic
support of “Giorgio Cini” foundation and at the time when war in the region
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was freshly remembered, offered new possibilities for the collaboration and
development of new philosophy for place in the future.
Next, I wish to stress that this time we are not at the beginning. Cooperation
between Italy and Scientific Institutions in Serbia, lasts at least fifty years. In
my field (biomedical sciences) I wish to mention the excellent collaboration
of the University of Belgrade and the University of Montenegro with the
Medical School of the University Aldo Moro in Bari, the Istituto Nationale
Superiore di Sanità in Rome, as well as the Institute of Physiology in Pisa. It
was a very important collaboration of most distinguished Italian scientists at
that time. In this regard I like to mention Nobel Prize winner professor Bovet,
who was Director of the The Istituto Nationale Superiore di Sanità, and
greatly helped us to organize The International Laboratory for Brain
Research in Kotor, where he was the chairman of the Scientific Board. Our
collaboration with the University Aldo Moro, during the last 25 years,
allowed frequent exchange of visitors from both side.
Recently, our Academy of Sciences was visited by professor Carlo Di
Benedetti, who presented a lecture. Very important was the collaboration
with Pisa: Nobel Prize winner Giuseppe Moruzzi took part in our joint
research projects, and six or seven investigators from Serbia were trained in
Pisa. All this shows the solid roots and the practical heritage of our bilateral
relationship.
I wish to stress that we are now living a new wing with the activities of
scientists from Italy, thanks to the great help of the Embassy of Italy in
Belgrade, in particular of his Excellency Armando Varricchio. This
conference we are opening will certainly give a new input to our scientific
collaboration that will certainly grow in the larger frame of the European
research, organized and supported by the European Science Foundation and
the European Union.
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Prof. Ljubisa Topisirovic, President of Council of Institutes,
University of Belgrade
Your Excellency, Mr. Varricchio, distinguished guests, dear colleagues,
it’s my great pleasure that I can, on behalf of the institutes which are part of
the University of Belgrade, welcome the formation of the Association within
the Serbian and Italian scientists and scholars. We are aware of possibilities
this association can open for new collaboration in science and research.
As a part of the University, which is one of the leading universities in this
region, we would like to broaden our collaboration with the Italian
institutions and international partners, because we have very good, extremely
good, I would say, experience with collaboration with Italy, especially during
the period of famous UN sanctions. The support from Italian side, just helped
us to survive.
Numerous projects already exist between institutes in Serbia and Italy, but I
am looking at this Association as some kind of a model how to broaden this
collaboration and how to bring it to a much higher level.
For instance, my Institute, IMGGE, has collaboration with IRED Ricerca
since 1986 and the Institute for Nuclear Sciences Vinca has also very long
lasting collaboration with Italian institutions.
I would like to say that I am sure that the institutes of the University of
Belgrade are quite open and ready to establish and develop much stronger
collaboration which helps both of us, both countries, to apply for new
projects at European level.
Last, but not least, I would like to thank Dr Paolo Battinelli for his initiative
and enormous work he made to pick up all of us and make this workshop
possible.
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Prof. Fernando Ferroni, President of Istituto Nazionale di Fisica
Nucleare
Ladies and Gentlemen, distinguished Guests and Colleagues,
Thank you very much. I am very pleased to be here addressing you on behalf
of the Institute of which I am president since a couple of months.
My institute is really based on the concept of the international cooperation. It
was founded in the '50 by a great Italian scientist, Edoardo Amaldi that at
the same time when conceiving this institute in Italy was acting as founding
father of CERN in Geneva.
Actually, it is very interesting that I participated a couple of days ago to the
CERN council meeting and I met the Serbian representative at CERN, since
Serbia is now a CERN member state, since a couple of months. This is
extremely important and a sign of your commitment to advanced science
I will not go into any detail of our activities. This will be the task of the VicePresident of The Institute professor Antonio Masiero that will be addressing
you later.
I just want to say that we will be very pleased to cooperate with Serbian
research institutes and university in the fields of activities we have in
common, mainly in basic research of fundamental physics. However, through
the technology we need for our research we span over medicine, cultural
heritage, environment and the other fields and we are open to cooperate in
all that.
Another mission we have is education and formation and I hope that we will
establish thanks to the association AIS3 a productive exchange of people and
competences.
Thank you very much.
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Prof. Lidietta Giorno, National Research Council Italy
Thank you very much mister chairman for your kind introduction.
Dear authorities, honorable guests, colleagues, friends,
It’s my great pleasure and honor to be here today to confirm the strong
interest and belief of The National Research Council of Italy in developing
and consolidating long-lasting cooperation with scientific and research
Institutions from Serbia.
My name is Lidietta Giorno, I'm the Director of the Institute on Membrane
Technology of The National Research Council and it is my great privilege to
be here to bring the message on behalf of the President of The National
Research Council, Professor Luigi Nicolais, who could not join this meeting
for duties that could not be postponed.
First of all, I would like to express my gratitude to the organizers, in primis
the Italian Embassy and the University of Belgrade, for organizing this event,
that will certainly represent a milestone in the bilateral development of
knowledge in strategic fields of common interest.
This event gives us also the great opportunity to rationalize what we have
already been doing during past years. This association will contribute to
increase the visibility of the cooperation that already exists between the
Institutes of The National Research Council and Universities from Serbia,
and will certainly promote additional occasions for further extension and
development of the relationships.
The National Research Councils, the largest research institution in Italy, with
its headquarter in Rome and a very active and prosperous scientific network
spread-out all over the Country: The CNR has about 8,000 employees
working in more than 100 Research Institutes. It is a very multidisciplinary
organization and the major areas of activities are focused in seven macroareas, which constitute the thematic platform of the research and strategic
business agenda.
The macro-areas include: Cultural heritage, Human and Social Sciences;
Earth System Sciences, Environmental Technologies; Bio-Agrofood Sciences;
Biomedical Sciences; Chemical Sciences and Materials Technologies;
Physical Sciences and Technology of Matter; Engineering, ICT, energy and
transport. This illustrates the enormous possibilities of cooperation that The
CNR and experts of the CNR can offer and promote together with the
colleagues from Serbia.
The role of the CNR is not only to promote knowledge, but also to create
value out of this knowledge. Therefore, innovation and technology transfer
18
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are among the major items of the mission of The National Research Council,
which is inspired by the thought „la luce della scienza cerco e 'l beneficio“
(which translated may sound as „the light of science I am looking for and its
benefits“).
With the wish of continuing together with Serbian Institutions and scientists
in this path of searching the light of science to contribute to the solution of
problems for the benefit of the overall world, I would like to express once
more grateful thanks for this opportunity and wishes for a fruitful and longlasting cooperation. Thank you very much.
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Prof. Adriano De Maio, President of Area Science Park Trieste
Ladies and Gentlemen, distinguished Guests,
first of all I would like to thank the Rector of the Beograd University. It is an
honor and privilege for me to be here.
I am very pleased to be accepted as a member of the Association of Italian
Serbian Scientists and Scholars, particularly because the AIS3 mission fits
very well the AREA Science Park tasks. For all of you who don’t know what
AREA is, well, it is the oldest science park in Italy but also a very well
managed one and I say this not only because I’m the President. The mission
of the Park, in a very naive sense, is a combination of marriages. In fact on a
daily basis we have to create connections between different disciplines, be
the laboratories in the same building or far apart, be the people working
physically together or belonging to different disciplines/research centers (i.e
National Council Research and Istituto Nazionale di Fisica Nucleare),
creating new connections that move forward research in a very effective way.
Another – and the most important – connection to be fostered is the one
between research and industry, which is finding a way to convert research
into innovation exploiting research results for the progress of a country its
people and its economy.
The third link to be reinforced is the one between basic research and applied
research. Among those there shouldn’t be any frontier due to growing
connection which make possible to grow from curiosity research to
innovation.
There is another main goal in our mission. Is that we sustain an increased
attractiveness of a territory. Now, in my view, the competition is between the
territories. Globalization reduce barriers to mobility and cause the brain
drain phenomenon which involves non only scholars and scientist but also
top level students.
Mobility also involves funds, money, investors and localization of industries,
so that it is of extreme importance not only to maintain but also to increase
the attractiveness of any territory at regional, national and trans national
level.
So as stated in the Lisbon strategy, we have to build on increased investments
in science and applied knowledge to reinforce the competitiveness of the
territories. This is also the mission of AREA Science Park in Trieste and I
think that it fits very well with also the AIS3 mission.
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Last but not least is the marriage among different territories. This could only
effect positively all of us since cooperation among different regions enriches
cultures and scientific heritages increasing our attractiveness.
I would like to thank the University, our Ambassador, Mr. Battinelli and the
AIS3 for organizing this meeting. My aim, my hope is that this conference will
not stop with a name on a paper, but it will be a starting point to achieve a
common goal mixing together our competences and enabling Europe to
become more competitive towards the rest of the world.
So good luck and a long life to the AIS3 and the Serbian-Italian meeting.
Thank you.
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INFN: Scientific Research Programme, Educational
and Training Activities
Antonio Masiero1
1

Istituto Nazionale di Fisica Nucleare (INFN), Vice-President,

antonio.masiero@pd.infn.it

INTRODUCTION
INFN is a public research agency under the supervision of the Italian
Ministry of Education, University and Research (MIUR). Its mission is the
study of the fundamental constituents of matter and of the laws ruling their
interactions. Its research activity covers the theoretical and experimental
fields of nuclear, sub-nuclear and astro-particle physics. Together with such
basic research, INFN addresses its interest towards all the applications,
deriving directly or indirectly from such research activity, with a significant
impact on the society and on the Italian technological development.
The whole INFN research activity is conducted in a context of international
collaboration and competition and in strict, synergic contact with the Italian
University system. Indeed, INFN has a consolidated and efficient relationship
with the physics departments where its units are operating. Moreover, several
INFN research projects are jointly run with other national research agencies.
The INFN basic research activity calls for advanced technology and cuttingedge research instrumentation which are developed both inside the INFN
laboratories and workshops and together with the industrial world.
Some specific features characterizing the INFN research activity are:
-

strong collaboration with foreign research institutions, hence
contributing to the strengthening of the European Research Area;

-

great attention to the training of young people both in the research
and advanced technology activities;

-

excellent science;

-

constant care in finding possible applications of interest for our
society ( program according to the “better society” line of
Horizon2020) and in the technological transfer to the world of
industry (“innovation technology and competitive industry” of
H2020)
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-

relevance to the aspects of scientific divulgation (to the general
public as well high school students) and scientific culture.

INFN structures include: the Sections or Units (located in the university
physics departments) and the National Laboratories. There exist four such
laboratories: the National Laboratories of the South (LNS) in Catania; the
National Laboratories of Frascati (LNF); the National Laboratories of
Legnaro, LNL) near Padova and the Gran Sasso National Laboratory
(LNGS) near L’Aquila. These laboratories host large research infrastructures
open to the national and international scientific communities.
The whole INFN structure also includes:
-

the European Gravitational Laboratory (EGO) at Cascina (Pisa);

-

the CNAF, National Center for the Development of Information
Technology

-

the GSSI, Gran Sasso Science Institute, an advanced PhD School
located in L’Aquila, close to the Gran Sasso Laboratory

-

the TEFPA, a high-tech centre of a consortium of INFN, Univ. of
Trento, BFK Foundation, located in Trento

-

the Central Administration at Frascati;

-

the Presidency in Rome.

For the scientific activities, the INFN ruling bodies, the Board of Directors
(Consiglio Direttivo) and the Executive Board (Giunta Esecutiva), make use
of five important consulting bodies, the National Scientific Commissions
(CSN):
-

CSN1 for sub-nuclear physics;

-

CSN2 for astro-particle physics;

-

CSN3 for nuclear physics;

-

CSN4 for theoretical physics;

-

CSN5 for the technological and interdisciplinary research activities.

The managerial organization of INFN has evolved along the years and it
represents today a good equilibrium point between the need for an efficient
and centralized structure and the need for a decentralized, spread structure in
its 20 Units and 4 National Labs.
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The INFN Research Activities
The INFN research action goes from the study of the elementary constituents
of the micro-cosmos up to the largest existing energy and distance scales of
the macro-cosmos. In our accelerators it is possible to reach higher and
higher energies, hence reproducing more and more closely those initial hightemperature conditions which characterized the Universe evolution in its very
early stages.
The fundamental electroweak and strong interactions are accurately described
inside the theory known as the Standard Model (SM) of particle interactions.
Such a theory can be successfully applied also in the description of the
plasma of elementary particles present in the very early Universe (Hot Big
Bang theory). The interplay between these two Standard Models of particle
physics and cosmology is an extraordinary success of modern fundamental
physics. In such a description there are still fascinating, open problems, to
start with the composition of the Universe itself with its large still
unexplained amounts of dark matter and dark energy). Here are some of the
highlights of the issues tackled by the INFN research activity:
1) The discovery of a particle sharing all the main features expected for
the Higgs scalar boson of the Standard Model (SM) of particle
physics clearly represents the main highlight of the present INFN
research activity and a milestone in our search for a deep
comprehension of fundamental interactions. However, it still leaves
open important questions. First, is this particle the Higgs boson
predicted by the SM or is it part of a more complicated Higgs sector
of some extensions of the SM with new physics setting in at an
energy scale around 1 TeV? What stabilizes the mass of the Higgs
itself preventing quantum (radiative) corrections to push it to
unbearably high values? Possible answers, like Supersymmetry or
space-time Extra-Dimensions lead to the existence of new particles
which should show up in the LHC searches.
2) The masses of the fundamental constituents of matter, i.e. the
fermions, as well as all their mixings remain free, unexplained
parameters within the SM framework (“flavor problem”). A
detailed study of the flavor issue requires the very accurate analysis
of processes which are (strongly) suppressed in the SM. In this way
the presence of the alleged TeV new physics can manifest itself into
deviations from the SM expectations. Hence, making use of highprecision experiments (the so-called “high-intensity frontier”) we
can hope to see hints of the presence of such new particles and, at
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the same time, we could get an important insight into the flavor open
issue.
3) Neutrinos still represent a deep mystery in our exploration of the
fundamental constituents of matter. We recently measured the last
angle of the neutrino mixing matrix which was still unknown. At
this point, there are still two quantities that we have to determine
concerning the neutrino mass matrix: the way neutrino masses are
hierarchically disposed and the amount of CP violation that is
present. Yet, perhaps, the most fundamental question related to
neutrinos that has found no answer so far is: are neutrinos Dirac
particles like all other fermions or are they a new kind of particle,
known as Majorana fermion?
4) If the primordial plasma was symmetric in the presence of matter
and antimatter, how come that today there is only matter around us?
The SM cannot provide a dynamical solution to this problem. New
physics with a large amount of CP violation has to be present to
explain such baryogenesis. Weirdly enough, it could be that the
same physics beyond the SM which is responsible for neutrino
masses is also introducing such CP violation crucial for the origin of
the cosmic matter-antimatter asymmetry.
5) But matter keeps posing interesting questions that we are trying to
address at different experimental facilities: if in the primordial
plasma quarks were present, how could protons, neutrons, and then
nuclei, and then atoms and the whole matter in the space large scale
structures appear? In various nuclear physics experiments in our
laboratories and at CERN we try to provide answers about such a
complicate issue, investigating the quark-gluon plasma transition,
nucleosynthesis, nuclear reactions occurring in the stars, etc.
6) There is more and more evidence that most of the matter is made out
of “something” not included in the SM particle spectrum., what we
call ”dark matter” (DM). What is such DM made of? One thing is
sure: new particles of a physics not contained in the SM are around
us, actually constituting more than 80% of the matter present in the
Universe. We are looking for such DM practically everywhere: in
the Gran Sasso underground laboratory (DM direct searches), in
surface, space, underwater experiments (DM indirect searches) and
even at LHC, through a direct production of DM particles in the high
energy collisions.
7)
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Almost three quarters of the energy in the universe is not
gravitationally clustered being uniformly distributed. It is called
“dark energy”. In relation to the dark energy issue, as well as other
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fundamental problems connected to string theories and other
speculative schemes, our theorists explore new space-time theories;
in the meantime, experimentally in the EGO-VIRGO facility at
Cascina, near Pisa, we try to observe for the first time a fascinating
phenomenon related to Einstein’s General Relativity, the
gravitational waves.
The realization of the sophisticated experiments that are required to explore
the above fundamental issues entails a vast R&D program with the
development of new technologies. This is an aspect of utmost relevance for
the impact of INFN research on our society, our industries, and, more
generally, the technological development in Italy.
In addition, there exists a vast amount of special projects (including the socalled “flagship projects” , “premium projects”, etc.), often financed or cofinanced with external funds (regional, national, European projects),
addressing issues ranging from the purely scientific investigation to its
various applied aspects.
INFN possesses large research infrastructures (its four National Laboratories,
but also large projects like SPES, KM3Net, EGO-VIRGO or the CNAF
infrastructure) that in the coming years we intend to insert more and more in
the European research framework (Horizon2020), in particular making use of
the scheme called ERIC, European Research Infrastructure Consortium .
The INFN research activities nicely fit the general lines of the next European
Research Framework, Horizon 2020, the “Excellent Science”, “Better
Society” and “Innovation Technology and Competitive Industry” guidelines.
In particular, INFN devotes special attention to aspects related to the
technological transfer and, more generally, to the impact of its activities on
the industrial world and its technological development; for instance, in recent
years INFN has developed important projects related to applications of
nuclear physics to Medicine, to Environmental Physics and to the study and
preservation of Cultural Heritage.
INFN: Educational and Training Activities
There exists a vast range of INFN activities related to the education and
training of students, postdocs and young researchers There is an impressive
number of Diploma and PhD theses which are conducted in the INFN area
with the students being associated to INFN during their thesis work.
Moreover, the Research Ministry has recently approved the creation of an
advanced PhD School, the Gran Sasso Science Institute (GSSI), appointing
INFN to start and coordinate the activities of such institute.
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INFN role in education is multi-facets. Given its strong links with
Universities through both its associate and its own staff teaching physics
classes, one of the most important role of the Institute is to educate the new
generation of scientists playing an important role in Laurea Magistralis (II
level Master Degree) as well as in doctorate (PhD) programs in Physics.
Moreover INFN participates in training of high-school students through
stages and fellowships.
Two figures can summarize the INFN efforts in higher education. Master and
doctorate theses carried out within the Institute yearly cover about 30 and
40% of the Italian total, respectively.
A direct tool used by INFN to support education is the financing of a variety
of fellowships. If aimed to lower degrees in both research and
technical/administrative areas they are mostly 12 months long. If aimed to
higher education (PhD) or post doc they are multiannual (three years for
PhDs and two years for Post-docs). INFN provides every new Academic year
almost 50 three‐years long fellowships targeted to Ph.D. students in Physics.
This corresponds to more than 20% of the total Ph.D. fellowships in physics
yearly issued in Italian Universities.
As for post‐graduate studies, more than one-hundred post-doc positions are
opened every year for Italian citizens to work at Universities, INFN sites and
Labs, as well as 35 positions issued to attract young foreign researchers to
work at INFN sites.
Besides the fellowships, the other way in which INFN supports directly the
research of Italian PhD students, undergraduates and post docs is to associate
them to its activity regardless of whom is paying their salary (Universities,
EU etc). The total number (average over the last 7 years) of graduate students
that are yearly associated to INFN is 590, with an additional 500 post docs,
much larger than the 180 and 250 PhDs and PostDocs whose salaries are paid
for directly by INFN in a single year. On the average, 30%÷40% of Laurea
students as well as PhD students decide to perform their research within
INFN. Needless to say, this fraction is much higher than the number of PhD
grants directly paid for by INFN.
INFN fosters excellency, therefore, a few years ago it established a program
to recognize the best PhD theses. The best ten theses (two per each scientific
area) are awarded every year to recognize and encourage excellence.
The strong interaction of INFN with Universities and the unique scientific
and technological know-how available within the Institute brought to the
joint development of several Masters of both first and second level. A
sample: Tecniche nucleari per l’Industria, l’Ambiente e i Beni culturali
(Nuclear techniques for Industry, Environment and Cultural Heritage)
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(Università di Tor Vergata e La Sapienza), Trattamenti di superficie applicati
a Tecnologie Industriali (Surface Treatments applied to Industrial
Technologies) (Laboratori Nazionali di Legnaro), Information Technology
(Information Technology) (Lab.Nazionali di Frascati), Basi fisiche e
tecnologiche dell’adroterapia e della radioterapia di precisione (Physics and
Technology for Hadrontherapy and Precision Radiotherapy ) (Università di
Tor Vergata). Graduate Studies, as already mentioned, INFN supports every
year about 50 (triennial) graduate fellowships.
In recent years, the Institute effort in higher education increased. The recently
started PhD in accelerator physics in Rome and the GSSI in L’Aquila (near
the Gran Sasso Laboratory) must be seen in this context. Last year, INFN
established a new PhD course in Accelerator Physics, in collaboration with
the Physics Departments of the University "La Sapienza" in Rome. This
program is the only one in Italy oriented to the Accelerator Theory and
Practice. The main fields of interests are the machines in operation or
development in the INFN or international laboratories and the applications in
Electronics, Medicine, Geology, Cultural Heritage. INFN annually
contributes with seven new three-years fellowships for students of this
Graduate School.
The training of graduate students and young researchers to shape their skills
in performing research activities is one of the goals of INFN. Several yearly
schools address graduate students and, in many cases, they are organized in
collaboration with the local Universities and, some time, together with the
Italian Physics Society (SIF). A common goal of the Schools directly
organized by INFN is to provide a place for cross-fertilization and exchange
of ideas from one sector to another, with a glance towards application in
different fields.
To summarize in a single figure, in 2011 INFN organized, alone or in
collaboration with other institutions, schools and courses with more than 700
participants. Our efforts will at least be stable in the next years and indeed
can be increased by exploiting the various possibilities opened by the
initiatives of Horizon 2020.
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Opportunities For Collaboration: Area Science Park’s
Vision
Enzo Moi1
1

Area Science Park – Trieste, Managing Director , enzo.moi@area.trieste.it

1. AREA Science Park general information
Area Science Park is a multi-sector science and technology park, created in
1978 with the forward-looking objective of generating a structure to
encourage contact between and the common development of science and
business.
What is a Science Park made for?
Following the best international models, a Science Park has a unique role,
using technology transfer to drive development, it is aimed at:
o

bridging the gap between research and industry

o

helping researchers to extract the true value of their research results

o

enabling businesses to find research solutions they need to create
products and services that will succeed in the market

o

encouraging and facilitating the creation of new businesses

o

creating high quality, high value employment opportunities

o

driving economic growth

o

improving the quality of life of citizens by bringing useful
innovations to market

At the beginning of its activity, the task of park management was entrusted to
a Management Consortium, that, over the years, has supported the growth of
the science and technology park with the gradual installation of many
laboratories, including several significant national and international research
institutes.
Area Science Park currently hosts approximately 90 research centres and
companies that employ 2,500 people, including researchers, technicians, and
service employees. Total turnover is approximately €180 Million. These data
have gained continuous increase until recent years.
In recognition of its tremendous development and the park’s importance in
the scientific community, the Consortium was awarded the status of National
Research Body by the Ministry of Education and Research in 1999.
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The Consortium was charged with tasks for “improvement, pre-competitive
development, and technology transfer of the results of research performed
within its own scientific
network”, and, later, with the task of coordinating the network of research
organizations and universities headquartered in the Region.
Therefore, during these past few years the Consortium has expanded and
diversified its scope.
In addition to organizing “traditional” development activities for the park, the
Consortium advanced technology transfer activities supporting regional
companies, developed the capacity for strategic management and operational
training, and significantly widened its panorama of relations outside of Italy.
As a result, the Consortium has become one of the main actors in the
research/enterprise system of the Friuli Venezia Giulia Region (FVG), and
one of the most active promoters of technology transfer nationally.
The Consortium has approximately 130 employees, and annual earnings of
about €25 million €.
The vision of the Consortium thus changed over the years, and is now:
•

To be a regional, national, and international point of reference
for technology transfer and elaboration of innovation
strategies;

•

To develop a national and international system of relationships
that contributes to the creation of a network structured upon
excellence.

The mission is to increase the competitiveness and appeal of the region
through:
•

Support of company development;

•

Diffusion of:
-

Innovative products, processes, methods, and services;

-

Distinctive competences and skills.

Clustering and networking are strategic factors to develop advanced research
and innovation and to exploit research results at the largest extent: as a
consequence, AREA builds up and supports cluster-based initiatives
involving innovation stakeholders and economic operators, such as industrial
companies, science and research institutions, education and training
organizations, financial institutions.
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2. AREA Science Park experience of collaboration with
Serbia
Due to a long, successful experience. Area Science Park has developed
strong relationships with Serbia and other East European countries and now it
can be seen as a valuable platform for technological collaborations with its
tenants to face main societal challenges, particularly in the three following
fields.
Biomed
•

TBS Group Inc.: TBS SE Doo, with headquarters in Belgrade, a
new company established in October 2009 with the purpose of
offering and implementing all of the TBS Group’s services – in
particular clinical engineering services – throughout the Balkan
area;

•

ICGEB – International Centre for Genetic Engineering and
Biotechnology member states include Serbia; hosts several Serbian
researchers and PhD students

Furthermore, Area Science Park hosts the headquarters and the main R&TD
facilities of the regional Technology Cluster in Biomedicine (CBM) and is its
main shareholder.
Technology Cluster activities focus on nano- and bio-technologies applied to
medicine.
Strategic
sectors
include
genomics,
pharmacogenomics,
nanotechnologies, molecular imaging and bioinformatics.

bio-

Agrofood
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•

Dr. Schaer Ltd.: distribution in Serbia of gluten-free products for
coeliac people;

•

Illycaffè Inc.: distribution in Serbia of coffee products;

•

Euroclone: interested in finding distribution channels and research
collaborations for human, agro-food and veterinary diagnostics, food
safety;

•

Tecna: interested in finding distribution channels and research
collaborations for immunodiagnostic kits for the agro-food sector,
proficiency testing on food contaminants.
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Energy
•

Elimos Ltd.: interested in collaborations to test EESat, a station with
two-way satellite connection, powered by solar panels for
environmental monitoring of forests;

•

STP Ltd.: interested in collaborations on energy efficiency and
renewable energy technologies developed with AREA, such as high
temperature heat pump, active insulation, energy recovery from
waste air exhaust in hospitals;

•

Synaps Technology Ltd.: interested in promoting their energy saving
SiliLIGHT products (Led lighting Systems).

AREA itself, in recent years, has performed/joined a number of international
initiatives and projects involving Serbian institutions, among which the
following can be mentioned:
•

Participation in institutional, technical-commercial and scientific
national and regional missions to Belgrade and Novi Sad (20002012)

•

Design of a feasibility study proposal to set up a science and
technology park in Nis upon request of the Serbian Ministry of
Science and Technology (2001-2003)

•

Exchange of personnel with the Novi Sad development agency
“Alma Mons” to share best practices and identify projects of
common interest (2006-2007)

•

Involvement in innovation projects identification in the framework
of the international cooperation agreement between the Region
Friuli Venezia Giulia and the Province of Vojvodina (2007-2012)

•

Memorandum of Understanding with the Ministry of Science and
Technology of Republika Srpska (2009)

•

Collaboration with Informest for the organization of “InnoWeek”,
the innovation fair in Novi Sad in partnership with the local
university (2010)

•

Submission of and participation in Territorial Cooperation Projects
(South East Europe and IPA Programme, 2011 calls) with partners
from Serbia (University of Belgrade and Kragujevac) and Republika
Srpska (Chamber of Commerce and Industry of Republika Srpska,
Agency for SMEs development)
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•

Participation in the program dedicated to Trieste City of Science
realised by the national Serbian television RTS (2012).

Furthermore, AREA Science Park, is a member of Enterprise Europe
Network, thus organizing various technology events to set up cooperation
opportunities in research, technology transfer and business.

3. The Innovation Management System of the Consortium
Technology transfer and innovation diffusion activities are intended to help
strengthen the competitive potential of Small and Medium Enterprises
(SMEs). Over the years the Consortium, through a dedicated technology
transfer team of about 35-40 people, has created a stable connection between
the research world and the entrepreneurial system, through enhancing
research results, promoting company development activities, and supporting
the creation of new high-tech companies.
As a first step, it is useful to describe the methodology implemented to
accomplish these purposes, through a brief analysis of AREA Innovation
Management System.

Fig. 1 - AREA Science Park Innovation Management System
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In the inner circle of Fig. 1 the so called “four pillars” of the AREA IMS
methodology, are shown. In the outer circle, different tools for meeting
various problems faced in the T.T. activities, are exhibited. Hereinafter, only
the four pillars will be analysed.
3.1 Innovation Network
Innovation Network is the regional multidisciplinary network of innovation,
capable of interpreting the demand for solutions to specific technical and
technological problems of SMEs and to provide the productive system with
the necessary support for development of innovation projects.
The idea
In our Region – Friuli Venezia Giulia – there are many enterprises too small
to perform research alone, and not organized to buy research results from
outside. The ultimate goal of the project is to develop and manage innovation
for these kind of SMEs.
In order to solve these needs the Consortium developed a network of
“Competence Centres” specialized in the most important economic sectors of
the territory.
The functions of the “Competence Centres” are:
•

to monitor and assess innovation needs from companies

•

to match technology and innovation demand with competences and
solutions

•

to provide companies with a reliable and independent support for
fully implementing innovation

Practically, each centre, coordinated by the Consortium, is able to perform
“door to door” audits with entrepreneurs to understand their real needs, in
order to connect the entrepreneur to an outside competence. The Competence
Centre at this point is able to develop and manage an innovation project
involving
the
entrepreneur
(and
his
needs)
and
the
“consultant/professor/expert” (who develops the solution to meet the need).
Tab 1. Results of Innovation Network project
3546
2363
121
7,06%
5,25%

Companies receiving our services
Innovation Actions Implemented
Patents Filed
Average revenue increase among companies receiving
our services
Average increase in personnel among companies
receiving our services
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3.2 Sister - Liaison Office
Sister is a permanent regional system to encourage the development research
results application, to bolster the opportunity to collect economic returns
through enhancement of research results and the creation of new businesses
The idea
In the Friuli Venezia Giulia region there is a high concentration of
researchers.
Tab. 2. Number of researchers and technicians per 1000 labour force units
USA

Japan

EU

Italy

Friuli Venezia
Giulia Region

Researchers, technicians
and service staff

14

12,9

9,5

6,2

14,1

Scientific Researchers

8,1

9,1

5,7

2,9

8,8

The goal of the project is to add value to the research developed, scouting
and exploiting and transferring to market results of research
The Sister method is a two-step structured process for scouting and
exploiting effective findings of research and for managing and enhancing
their transfer to market
•

In the first step of the process findings are checked and validated

•

The second step offers and supports three possible avenues of
exploitation:
- transferring the findings to an already established company
- partnering between research and industry for further development
- exploitation or creation of a research spin-off company

Tab. 3 Results of Sister - Liaison Office project
349

Research Groups receiving our services

684

Valorization Actions Implemented

79

Patents Filed

40

Partnership Agreements with Industry

23

Research Spin-offs created
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3.3 Innovation Factory: from Business Dream to Business Plan
Innovation Factory is the “first mile incubator” of the Consortium and
favours the creation of technologically innovative enterprises.
While incubators usually support already established companies, the
distinctive feature of Innovation Factory is to support ambitious, “would-be”
entrepreneurs who are interested in creating their own business and to
collaborate with them to transform their innovative idea into a successful
business through R&D, management and financial support in the earliest
stages.
Following an initial selection process, Innovation Factory offers space and
services to support the initial, delicate phase of technological, commercial,
legal and economic definition and verification of the business idea, turning it
into a new and innovative enterprise with a sustainable future
A business coach accompanies the future entrepreneurs along their personal
development paths, sharing their challenges and helping them to reach the
final goal: creating their company.
What Innovation Factory does, is to make them verify all the other steps on
the road to commercialization, having as a final goal a Business Plan for the
future company built on real knowledge of the market.
AREA’s many links with the best international research groups, its network
of contacts and skills deriving from its long experience in technology transfer
to companies, exclusive business intelligence, patenting and documentation
information services, high level economic-financial and managerial training
available through collaborations with the best Business Schools worldwide,
make Innovation Factory the ideal environment for transforming the dream of
a lifetime into real business.
Fig. 2 The Innovation Factory path
Entrepreneurial
training

Scouting and
analysis

Project
Development

Establishment
of the company

Venture
Capital

Technical,
managerial and
financial support
“Business Dream”

Business Plan

Innovation Factory supports the

IF supports the company

Development Group

1 – 1,5 years

1 – 1,5 years
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Tab. 4 Results of Innovation Factory the “first mile” incubator
197

Business ideas analysed

28

Pre-incubation groups started

2+3

Pre-incubation groups stopped + standby

17

Ongoing pre-incubation groups

6

Startup established

3.4 Innovation Campus: training of T.T experts for tomorrow
Innovation Campus is the Area Science Park approach to train the T.T. expert
of the future in the application of the unique methodologies developed by the
Consortium.
People working in new technology transfer offices who need concrete result
from their activities
Innovation Campus, which is located in Area Headquarters in Trieste, offers
advanced training courses, specialized training in specific areas, summer
school, and consulting for operational projects and technology transfer
activities.
Most important: Area Science Park place participants in an environment
where technology transfer methodologies are not just studied in the abstract,
but they are developed and applied in practice on a daily basis. This is a full
immersion technology transfer training!
Tab 5: Results of Innovation Campus Project
837

2009 participants in the Innovation Campus training courses

1318

2010 participants in the Innovation Campus training courses

1276

2011 participants in the Innovation Campus training courses

38

Scientific and Educational Achievements of the
Neurology Clinic, Clinical Center Of Serbia
Academician Vladimir Kostić1
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Neurology clinic continues the best tradition established by pioneer work of
Dr Laza Lazarević, father of the modern Serbian neurology. Since its
establishment all the way to the present days, the institution has always been
a place of gathering of the most eminent clinical neurologists from Serbia,
teaching base for the students, residents at the department of neurology and
other branches having neurological advanced training in their curricula as
well as centre and source of the scientific research in the field of clinical and
experimental neurology. Neurology clinic fosters intensive scientific research
activities intended at better understanding of causes of the most common
brain diseases, as early as possible establishment of correct diagnosis and
testing of the new therapeutic possibilities. The results of basic and clinical
research are applied in everyday work with patients aimed at developing of
most up-to-date diagnostic and therapeutic approaches. Scientific research
activities carried out so far led to publishing of a significant number of
scientific papers in the renown international journals as well as to successful
participation of the clinic staff at numerous professional meetings held both
in the country and abroad, including lectures delivered by our doctors as
invited lecturers on the most important meetings held all over the world. The
invested efforts resulted in establishment of scientific cooperation with
numerous related institutions in the world, which enabled application of the
most sophisticated methods in diagnosis and treatment of our patients. The
activities also include training of future generations of clinicians - researchers
and particular efforts are invested in finding of possibilities to enable to our
staff members to attend advanced training courses in the most acclaimed
centres in the world in order to enable them to keep the pace and adopt
current methods and contemporary scientific achievements in the field. The
Neurology clinic has long tradition as an educational base for Department of
Neurology residents from all over Serbia. Numerous generations of
neurologists were educated in this institution, and thus the Neurology clinic
has been and still is the largest and the most important source of highly
educated and skilled necrologists in the country. In addition to postgraduate
courses for neurology residents, our Clinic also provides special courses for
residents from other departments that include neurology training (general and
emergency medicine). Training in clinical neurophysiology with epileptology
as a subspecialty is also mostly carried out at the institution.
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A considerable number of educational activities is carried out at the
Neurology clinic during each academic year, such as Thursday Clinical
seminars, Neurology clinic Lessons, Lectures delivered by leading world
experts and Continuous medical education. Dynamic development in the field
of neurosciences is particularly apparent in the increasingly high therapeutic
potentials. Thus, our clinic carries out trials and tests of efficacy and
tolerability of the latest therapeutic modalities in the field. In addition to
research, insight and mastering over the most up-to-date therapeutic
possibilities, our patients also have the chance to get contemporary treatment
based on the principles applied in other centres in the world.
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Jelena Begovic1
1
University of Belgrade, Institute of Molecular Genetics and Genetic Engineering, V.
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Institute of Molecular Genetics and Genetic Engineering (IMGGE - The
Centre for Genetic Engineering –CGI until 1988.) was established in 1986.
That same year, after the former Yugoslav Federal Assembly adopted the
Law on Ratification of the Statute of the International Centre for Genetic
Engineering and Biotechnology (International Centre for Genetic
Engineering and Biotechnology - ICGEB) Trieste, Italy, IMGGE became
affiliated centre of ICGEB and was immediately involved in all activities of
this international organization. During the last 25 years, IMGGE realized 18
collaborative research projects (CRP) funded by ICGEB.
Most of the scientific activities of IMGGE are focused on the research in
molecular biology, molecular genetics, genetic engineering and
biotechnology. In the field of fundamental research, projects of IMGGE are
mainly focused on the research related to genome organization analyses and
regulation of gene expression in different organisms. In addition, a portion of
its activities IMGGE implemented in biotechnological and commercial
applications in human and veterinary medicine, agriculture, food processing
and pharmaceutical industries. The establishment of research institution of
such profile provided a platform for the improvement of educational quality
for both undergraduate (program Genetic Engineering and Biotechnology)
and post- graduate studies (program Molecular Genetics and Genetic
Engineering) at Faculty of Biology. IMGGE is a member of the University of
Belgrade since 2004 and associates of IMGGE participate in the work of the
University Senate, the Council of Institutes, Academic Council of Natural
and Mathematical Sciences and Professional Ethics Committee, thus
participating actively in defining and conducting educational and scientific
policy of the University of Belgrade.
IMGGE collaborates with a large number of medical institutions in Serbia. In
addition, the research groups of IMGGE are members of various international
organizations: “European Plant Science Organization” (EPSO) in which
IMGGE is a representative for the Republic of Serbia since 2003 and IMGGE
is also involved in testing (“Proficiency testing”) at “International Seed
Testing Association” (ISTA) from 2002. IMGGE’s associate is a coordinator
for the Republic of Serbia of “The portal for rare diseases and orphan drugs”
(ORPHANET) since 2005 and of “The European Association for Predictive,
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Preventive & Personalized Medicine” organization (EPMA) since 2008. An
associate of IMGGE is also a coordinator of “The Serbian National Mutation
Frequency Database” (www.goldenhelix.org). Institute’s openness to other
scientific institutions provided constant exchange of knowledge, as well as
staff training in the field of molecular biology and molecular genetics. A
scientific policy of IMGGE provided realization of a large number of foreign
projects and this strategy resulted in high credibility of the Institute.
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Serbia-Italy Scientific and Technological Cooperation:
a Contribution of the Megatrend University (Belgrade)
Boris Krivokapić1
1

Megatrend University, Belgrade, krivokapicboris@yahoo.com

I.BASIC DATA ABOUT MEGATREND UNIVERSITY
1.General information
1.1.Foundation. - Megatrend University was found in 1989. This
makes it the first private university in Eastern Europe.
Moreover, today it is the biggest private university not only in
Serbia, but in this part of Europe. And it is still growing.
1.2.Institutions. - In Serbia, Megatrend university is composed od
11 faculties 4 colleges and 1 institute. They are located at as much as 8
teaching campuses in 6 towns throughout Serbia.
Besides, the University has its growing branches outside Serbia: in
Vienna (Austria), Paris (France) Tokio (Japan) and London (UK).
1.3.Students and teaching staff:
Megatrand University has:
- 26.000 students icluding 120 active master students and 60 PhD
students
- 415 highly qulified professors, associate professors and other
members of teaching staff. Many of our professors are top Serbian scientists
in their filed.
1.4.Management. - The University is managed by Rector,
President, Vice Rectors and Senate.
Rector is Prof. Mića Jovanović, PhD, and President is: Walter
Shcwimmer, PhD.
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1.5.Website: More on University website: http://www.megatrendedu.net/
2.Institutions in Serbia:
2.1.Faculties:
1.Faculty for Business Studies - Belgrade
2.Faculty fon International Economy - Belgrade
3.Faculty for Culture and Media - Belgrade
4.Faculty for State Administration - Belgrade
5.Faculty for Computer Sciences - Belgrade
6.Faculty for Arts and Desing - Belgrade
7.Faculty for Business Studies - Vršac
8.Faculty for Management - Zaječar
9.Faculty for Management - Valjevo
10.Faculty for Bio-Farming - Bačka Topola
11.Faculty for Business Studies - Požarevac
2.2.Colleges:
1.College for Business "Megatrend" - Belgrade
2.College for Basketball "Bora Stanković" - Belgrade
3.College for Business and Management - Zaječar
4.College for Bio-farming - Bačka Topola
2.3.Institutes:
1.Institute for New Tchnologies - Belgrade
2.4.European Forum - voluntary social organization. Its main aim
is to promote cooperation between Serbian, European and other institutions
for conducting projects for development of Serbia. One of the core activities
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is organization of educational activities such as seminars, conferences and
symposiums on the European institution and mechanisms of their
functioning.
3.Projects and research
Professors and other members of Megatrend University teaching
personnel are very much engaged in scientific projects and other research
activities. At the moment we work on several projects funded by the Serbian
Ministry of Sciences, and also on several international projects, such as
TEMPUS and similar projects as well as projects conducted on bilateral basis
with our partners abroad.
4.Publications:
- "Megatrend Review", leading national scientific journal;
- "Megatrender" - magazine;
- "Bilten" publication for internal information;
- "Yearbook of the Faculty for Culture and Media".
5.Books:
Some 150 textbooks, monographs and other books, including
translations of textbooks and books from foreign languages.
6.University Television
"Metropolis" is University television, present in Serbian
broadcasting system along with the national and other main televisions.
Established in 2001, it is run by and aimed at young people, with the style
and content adjusted to this group. Through its program TV "Metropolis"
promotes modern urban culture directly contributing to the development of
creativity of young people.
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7. International Cooperation:
Megatrend University closely cooperates with dozens of
Universities and other scientific institutions from all over the world:
Argentina, Bulgaria, Chile, China, France, Hungary, Italy, Mexico,
Montenegro, Romania. Russia, Slovakia, Slovenia, Spain, USA...
This cooperation has been growing by every year.
In September next year (2013) Megatrend University will host 10th
Conference of Global University Network, which gather universities from all
over the globe. It is great honor to be trusted to organize an event of such
importance, particularly in the year of the 10th anniversary.
8.Membership in national and international associations:
At national level, Megatrend University is, among other, a member
of University Conference of Serbia (KONUS).
In international frameworks, Megatrend University is a member of a
number of significant international associations of higher education, such as:
- Global University Network - NEWS (North-East.West-South);
- Euro-Asia Management Studies Association (EAMSA);
- European Council for Social Research of Latin American Studies
(CEISAL);
- Danube Rector's Conferece; etc.
9.Awards:
For its outstanding quality and achieved results, Megatrend
university has received severel important national and international awards.
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Among many national awards, one should mention very important
"Golden Link" (2006); "Dositejeva Povelja" ("Dositej's Charter", 2008) and
"Vukova nagrada" ("Vuk Karadžić Award", 2010)
for permanent
contribution to science, education and culture in Serbia; etc.
As about international level, among other prestigious are awards,
some of the most importan are (n chronological order): Golden Charter of the
International
Academy
of
Computer
Sciences
and
Systems
(2005);International Socrates Award (Oxford 2007); American Quality
Association Award (2008) and the European Quality Award in the field of
education (2008).
II.COOPERATION WITH ITALIAN INSTITUTIONS
We are happy to underline that cooperation between Megatrend
University and Italian institutions has been very wide and fruitful. So far it is
most developed with the LUM University Jean Monnet from Bari, which
proved to be strategic partner of the Megatrend University in Italy
1.Cooperation with LUM University
(Libera Università Mediterranea - Jean Monnet), Bari
Cooperation with the LUM University (Bari) is based on agreement
signed in 2008 and has various important forms, including:
- starting with 2009. there are joint doctoral studies organized by
Megatrend University, "LUM - Jean Monnet" from Bari and "Alma Mater
University" from Sibiu. The studies are from the field "The economics and
management of natural resources";
- in several occasions groups of students of doctoral studies from the
LUM University were for 2 or more weeks in Serbia (Belgrade and Zaječar)
where they conducted researches and attended lectures of our professors.
- so far in 2 occasions 3 students of Megatrend University were in
Bari, where they attended lectures, free of charge;
- on May 5th 2009, within "Week of Europe" (Settimana Europea)
traditionally organized by the "LUM Univerity" in Bari, Megatrend
Univerzitet represented itself and the country with the manifestation "Serbian
Days". This included 3 lectures on Serbia including addressing of the Rector
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of Megatrend University prof. Mića Jovanović to professors, students and
other public;
Recently some new initiatives have been agreed or launched,
including
- organizing Italian-Serbian Conference in Bari on topic "How to
Make Business in Serbia" which would cover lectures in several fields:
politicks, culture, economy, etc.;
- organizing joint seminar on subject "Promotion of development of
micro and small companies";
- joint program "Master of Science in International Management" is
supposed to start in Fall 2012. Lectures will be in English, both in Italy and
Serbia, and the students will at the end receive Italian diploma.
2.Cooperation with the national University from Foggia
In 2010 an agreement on mutual cooperation was signed which
provided for:
- exchange of academic staff for teaching purposes (giving lectures)
and also for making scientific researches;
- exchange of students of B.A. studies, master studies and doctoral
studies
- joint scientific projects. Among other matters, joint scientific
project in the field of agriculture is agreed, between Megatrend University
Bio-Farming Faculty and Agriculture faculty from Foggia.
3.Cooperation with the Politecnico di Milano University
Important and fruitfull cooperation has been started with Politcenico
di Milano - one of the 20 top European Universities.
Based on agreement on cooperation and exchange of students,
signed in the beginning of 2011, between Megatrend university and Italian
university "Politecnico di Milano", Student workshop titled "Waterliving"
(living on water) was organized. It took place in Belgrade, with participation
od 20 Italian and 10 Serbian students.
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From its part, Politecnico di Milano granted 4 one-month stipendies
for the students of Megatrend University Faculty of Arts and Desing.
4. Cooperation with Italian Institute for External Trade (ICE)
Based on agreement signed in 2007. between Megatrend University
and Italian Institute for External Trade (ICE):
- 3 courses in the field of tourism and management in tourism were
organized. Each of them lasted several months;
- international conference on spa tourism was organized in Serbia in
June 2011.
5.Lectures of Italian professors at Megatrend University
On several occasions distinguished Italian professors had their
lectures at Megatrend University.
Among them: Prof. Salvatore (Global Economy), Manfredi (Finance
matters and real estates), Garzoni (Company economy), Zocchi (Family
business) etc.
6.Other
For his contribution to cooperation between Italy and Serbia in the
field of science and culture, prof. Mića Jovanović, founder and Rector of
Megatrend University was decorated in 2009, by the president of Italy with
the high decoration, "Medal of the President of Italy";
Special issue of the "Megatrend Review" (No 1/2009), published
both in English and Serbian was dedicated to Italian economy. "Megatrend
Review" is scholarly journal published by the Megatrend University which,
according to the standards and decisions of the Serbian Ministry of Science,
has status of the leading national scolarly journal.
On severaal ocassions professors and students of Megatrend
university participated on various scientific conferences and symposiums in
Italy in Pavia, Trevizo, Pordenone, Milano, Bari, Foggia, Pescara, Chieti,
Termoli, Friuli, Firenza etc.
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Some professors of Megatrend University participated in several
scientific projects launched in Italy in their own capaity, as internationally
recoznized experts for certain issues. Just as an example, the autor of this
words himself participated with papers in 2 international scientific
conferences in Italy and in one book that was published by prominent
international publishers in Germany, but which editors were Italian
professors - prof. Giuseppe de Vergottini (University of Bologna) and prof.
Valeria Piergigli (University of Siena).
III.FIELDS OF PARTICULAR INTEREST FOR FURTHER
COOPERATION
According to all what has been said, Megatrend University has
particular interest to foster and develop all kinds of cooperation with Italian
partners in the domain of science, high education and culture in general.
This especially in the fields of ecnonomics, business and
management, law (law in general, Comparative Law, International Law, EU
Law), human righs, state administration, agriculture, arts and design, culture
and media, computer sciences and possibly in some other areas.
We shall be very happy to establish new forms of cooperation with
our present Italian parners and at the same time to expand our cooperaton to
new Italian institutions, prominent national universities in particular.
Specifically, we look forward to develop further present ways of
cooperation such as exchange of teaching staff and students, joint scientific
and other projects, conferences, seminars, exibitions, etc. This also includes
scholarships for the students, in particular fo students of master and doctoral
studies.
What would be very usefull in many ways is to establish permanent
exchange of periodicals and the most important monographs an other books.
To this, is seems important to asure publishing papers of Italian
professors in our publications and of our professor in Italian scholarly
journals.
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Even more, for better exchange of ideas, but also for better mutual
understanding in general, it seems very interesting to ensure that selected
books of our prominent professors be translated and published in Italy, while
at the same time top books of Italian colleagues be published in Serbia. But
this is something where we believe certain help of our states will be
necessary.
The last but not least, with mutual efforts we can establish and
develop Italian Center within the Megatrend University. Namely, there is
already Latin American Center, which in so many aspects justified its
existence. In the future, we plan to open some other centers, such as for
Russia, Japan... Italian Center seems to be very god vehicle for bringing us
together and helping us to grow and flourish on the same path.
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La luce della scienza cerco e 'l beneficio: the motto
that inspires and nourishes ideas, people and actions
at the National Research Council of Italy
Lidietta Giorno1,*
1

Consiglio Nazionale delle Ricerche, Istituto per la Tecnologia delle Membrane
(CNR-ITM), Via Pietro Bucci 17/C, 87036 Rende (CS), Italy, l.giorno@itm.cnr.it

* On behalf of the President of the National Research Council of Italy, Prof. Luigi
Nicolais

INSTITUTIONAL PRESENTATION
History
The role of the National Research Council is to promote knowledge and to
create value out of this knowledge. Therefore, innovation and technology
transfer are among the major items of the mission of CNR which is inspired
by the thought „la luce della scienza cerco e 'l beneficio“ (whose translation
may sound as „the light of science I am looking for and its benefits “).
The National Research Council of Italy (CNR) is the greatest scientific public
organization of Italy. Founded in 1923 with the purpose of representing Italy
at the International Research Council (IRC), which was held in that year in
Brussels, the CNR has undergone several re-organisations and
transformations during the following nearly 90 years of its existence. It has,
however, maintained intact its peculiar characteristics of national,
multidisciplinary research Council and has acted as point of reference and
support to the international scientific community. It has been also a source of
qualified, diversified competences, which are indispensable to the
competitive growth of each national scientific system and to the creation of a
system of evaluation of Italian research according to international parameters.
The present configuration of the CNR was defined in 2003 (DL n.127/2003)
when CNR became a "national public organization committed to carry out,
promote, spread, transfer and improve research activities in the main sectors
of knowledge growth and of its applications for the scientific, technological,
economic and social development of the Country.
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Mission
CNR is today essentially a Research Performing Organization. Its mission is,
in fact, to perform research in its own labs both promoting innovation and
competitiveness of the industrial system and providing technologies and
solutions to emerging public and private needs; to promote the
internationalization of the research system; to advise the Government and
other public bodies on strategic themes for the Country and the society; to
contribute to the qualification of human resources.
These are the strategic points of the mission of CNR whose aims can be
summed up by the projects on acquired strategic subjects, such as Energy &
Transportation, Earth & Environment, Agriculture & Food, Medicine, Life
Sciences, Molecular Design, Materials & Devices, Advanced Manufacturing
Systems, Information and Communication Technologies, Cultural Identity,
Cultural Heritage which are the tasks in which the Italian National Research
Council is engaged. Cooperation with Universities and industrial companies
is a systematic choice with the general aim of "creating value for the Country
by competences through scientific research".
Scientific Network
One of CNR institutional duties is the carrying out of research activities in
pursuit of excellence and strategic relevance within the national and
international ambit, through its network of research institutes.
CNR scientific network consists in more than 100 institutes (Fig. 1),
articulated in 7 general macro areas (Departments) concerning
interdisciplinary scientific and technological research; it has about 10.000
employees of which 6000 researchers distributed throughout the national
territory and 2000 junior scientists completing their training.
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Milano 7
Pavia 2
Segrate 2

Torino 2
Pallanza 1
Moncalieri

Genova 2

Trento 1
Trieste 1
Padova 4
Venezia 2

Bologna 3
Cassana 1
Parma 1
Faenza 1

Sesto Fiorentino 5
Firenze 3
Pisa 7

Ancona 1
Perugia 1
Porano 1

Roma 18
Monterotondo 5

Aquila 1
Bari 5
Lecce 1

Monserrato 1
Cagliari 1
S. M. La Palma 1

Napoli 12
Avellino 1
Ponticelli 1
Pozzuoli 3
Ercolano 1

Potenza 1
Mangone 1
Arcavacata di Rende 2
Catania 1
Messina 1
Palermo 1

Figure 1. Geographical distribution of Institutes of the National Research
Council of Italy
The Departments are organizational units of macro areas, responsible for
planning, coordination and supervision. In March 2012, the Board of
Directors has amended Articles 55 and 56 of the Regulation on the
organization and functioning of the National Research Council, stating that
the activities are organized in the following macro areas: Earth system
Sciences - Environmental Technologies, Bio-Agrifood Sciences, Biomedical
Sciences, Chemistry - Materials Technologies, Physical Sciences Technologies of the Matter, Engineering - ICT - Energy and Transport
Technologies, Human and Social Sciences - Cultural Heritage.
The scientific excellence of the CNR research activity is well established and
renowned. For example, the CNR world Ranking 18 in the Scimago
Institutions Rankings 2011, and within the FP7 it is the 5th among Research
Institutions for obtained funds.
International activities
The National Research Council has always dedicated great attention to
international activity. CNR’s international policy, in line with the global
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trends, aims at renewing collaboration with western European and
industrialized countries, and at the same time paying at an increasing
attention to central-eastern Europe, the Mediterranean basin, Latin America
and Asia, considering both the resources available, and the choices made by
national and local authorities to improve the effectiveness of Scientific an
Technological Research system.
The recent restructuring of the National Research Council has created the
Office for Agreements and International Relations and the Office for
Activities and Relations with European Institutions, both developing
international relations, working within the framework of the General
Direction Office.
The National Research Council counts among its most consolidated
international activities the establishment and implementation of Bilateral
Agreements of Scientific and Technological Cooperation (more than 30
formally established) with foreign homologous Research Councils for the
joined financing of:
- Joint research projects (of biennial or triennial duration, carried out by joint
Italian and foreign research teams)
- Individual free exchange programme
- Bilateral seminaries.
Among the International Projects in which CNR actively participates we
would like to mention:
Oceanographic Programmes, employing CNR own boats like "Urania", "
Dallaporta", "Maria Grazia" and the oceanographic platform "Acqua - Alta"
as well as the meteo - oceanographic float "Odas Italia 1"
BAY of TERRANOVA and CONCORDIA STATION, (the Italian/ French
station known also as "Dome C"), in the Antarctic.
EVEREST - K2, the CNR Pyramid in Nepal
The Virtual Museum of Baghdad, an initiative carried out in cooperation with
the Ministry of Foreign Affairs of Italy, which has led to the virtual
reconstruction of the Museum of Baghdad, which had been seriously
damaged during the recent dramatic events taking place in Iraq, thus allowing
the audience to "visit" a museum which is the main heritage of one of the
most
ancient
civilizations
of
the
history
of
mankind
(www.virtualmuseumiraq.cnr.it).
The NAST Centre for Nanoscience & Nanotechnology & Innovative
Instrumentation which is a multidisciplinary research and training centre
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designed to promote research and advanced training at the forefront of
nanoscience and nanotechnology.
ta t de

Oceanographic infrastructures Urania

Italian Scientific Base in Antartide

Scientific base in the Artic Polar
Circle

EvK2 – Everest project
NEUTRON ANALYSIS TECNIQUES ON LORENZO GHIBERTI‘S
“HEADS OF PROPHETS”.

Cultural Heritage Department
Institute of Archeological Heritage - Monuments and Sites (IBAM

Virtual Museum, Iraq

Prehistoric room

Achemenide – Seleucide roo

Virtual Museum, Iraq
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Photovoltaics of third generation
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Overview of ENEA roles and activities. Technical Unit
Models, Methods and Technologies for the
Environmental Assessment
Rovena Preka1
1

ENEA - Italian National Agency of New Technologies, Energy and Sustainable
Economic Development, Italy, rovena.preka@enea.it

ENEA’S HISTORY
ENEA was founded in 1952, as the National Committee for Nuclear
Research (CNRN), with the specific objective of studying the multiple
applications of nuclear energy for civil purposes, e.g. biological and
agricultural sciences, physics and electronics. In the 60es, the Italian
government donated one of CNEN’s research centres to the European
Community (Ispra site – hosting 4 JRC’s Institutes) and changes CNRN’s
name into CNEN (National Committee for Nuclear Energy). In 1982, CNEN
becomes ENEA and deals from now on with RES, energy efficiency and
environmental impact.
After the Chernobyl disaster, in 1987 through a referendum Italy decides to
quit nuclear technology for power generation purposes: in 1991, ENEA’s
research activities are partially re-directed towards RES, Environment and
New Technologies, including research on nuclear fission and fusion
In 2009, ENEA becomes an Agency of the Ministry of Economic
Development, with the aim of pursuing, according to Law 99 (art. 37):
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FACTS AND FIGURES
ENEA is the name for Italian National Agency for New Technologies,
Energy and Sustainable Economic Development. The Agency’s main
research issues are identified as follows:
Energy Efficiency
Renewable Energy Sources
o

Concentrated Solar Power, Biomass and Biofuels, Solar
Thermal, Hydrogen and Fuel Cells, Energy Storage
Systems

Nuclear Energy
o

Fission and Fusion

Climate and the Environment
o

environmental technologies, modelling,
conservation and reclamation activities

prevention,

Safety and Health
o

Seismic protection, biological effects of ionising radiations,
radioprotection, metrology of ionising radiations

New Technologies
o

material sciences, applications of ionising radiations, Agroindustrial innovation & technologies, ICT

Electric System Research
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Specifically, the Agency’s activities are devoted to:
¾ basic, mission-oriented, and industrial research exploiting wideranging expertise as well as experimental facilities, specialized
laboratories, advanced equipment;
¾ new technologies and advanced applications;
¾ dissemination and transfer of research results, thus promoting their
exploitation for production purposes;
¾ provide public and private bodies with high-tech services, studies,
measurements, tests and assessments;
¾ training and information activities aimed at broadening sector
expertise and public knowledge and awareness.
The Agency’s multidisciplinary competences and great expertise in managing
complex research projects are put at the disposal of the Country system.
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The nine ENEA Research Centres and five Research Laboratories –
located all over Italy – are endowed with a wide range of expertise, advanced
facilities and instruments put at the disposal of both ENEA’s research
programmes and the Nation's scientific and productive world. ENEA also
operates through a network of territorial offices providing information and
consultancy services for local public administrations and enterprises and an
ENEA-EU Liaison Office in Brussels with the purpose of promoting and
strengthening the image and participation of ENEA within the EU
framework. ENEA Headquarters is located in Rome.

UT VALAMB
The mission of Technical Unit Models, Methods and Technologies for the
Environmental Assessment (UT VALAMB) is to develop and implement
tools for the analysis and evaluation of environmental policies in order to
couple environmental and socio-economic sustainability.
Its main research fields are:
9 Atmospheric
Laboratory)

modelling

and

pollutants

measurements

(AIR

9 Water Resources Management and Protection, water cycle (IDR
Laboratory)
9 Life Cycle Assessment ed Eco-Design (LCA Laboratory)
AIR Laboratory
MINNI is an Integrated National Model in support to the International
Negotiation on Air Pollution. On behalf of the Italian Ministry of the
Environment, in collaboration with Arianet and IIASA, MINNI aims at
providing Italy with a tool in support to the polycies for emissions reduction.
GAINS – Italy (Greenhouse Gas Air Pollution Interactions and Synergies) is
an integrated model which combines information on current and future level
of emission generating activities (e.g., energy use, industrial production,
agricultural activities, etc.), allowing the assessment of measures aimed to
reduce emissions from all or specific sources in terms of alternative emission
scenarios, alternative air quality scenarios and abatement costs.
IDR Laboratory
Research studies for of new methodologies and technologies development for
the treatment and management of waters and wastewaters in urban areas,
buildings and industry.
Studies for the removal, from the treated wastewaters, of macro, micro and
emerging pollutants using biological or chemical physical technologies for
the reduction of the environmental impact.
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Recovery of bioenergy, as biogas hydrogen or bioelectricity, from wastes and
wastewaters.
Development of new ICT technologies for the management and automatic
control of wastewater treatment plants using artificial intelligence
approaches.
Studies for the biological population dynamics in wastewater treatment plants
and in natural waters by FISH and techniques of molecular biology.
LCA Laboratory
It is mostly involved in sustainibility assessment through life cycle approach:
Life Cycle Sustainability Analysis LCSA
Research and methodological development applied to:
•

energy systems

•

technologies

•

protoypes and innovations

•

simplified LCA software and databases, basic software for product
eco-innovation, web portal for eco-innovation in SMEs :
www.ecosmes.net

•

Support to Public administration concerning GPP

•

Partecipation to national networks (coord. Rete Italiana LCA) and
international committee (SETAC,…)

•

Technological transfer, tutoring and training.

LECOP ENEA – HIGH TECH NETWORK OF EMILIA ROMAGNA
REGION
The research aims at developing and transferring innovative technologies and
methods to enterprises through the LECOP ENEA Laboratory in the
framework of the Emilia-Romagna Technopole network distributed in
Platforms that define the research offer in the region. It includes industrial
research laboratories and technology transfer and innovation centres, with the
aim to create a qualified industrial research offer and provide practical
solutions to meet business development needs (innovative products, more
efficient processes, new technologies and skills)
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It is organized in three laboratories which are:
¾

Air quality: models and characterization of pollutants - MIA

¾

Integrated technologies for water resources management TIGRI

¾

Life Cycle Assessment ed Ecodesign - LEI

INTERNATIONAL SCIENTIFIC COOPERATION
Until March 2012, about 145 projects have been financed under the FP7, for a
total contribution to ENEA of €33 million. Main themes: EURATOM fission,
Energy, Environment and Research Infrastructures. There are more than 1100
partners from 60 countries all over the world.
Besides taking part to co-funded research programmes, ENEA takes part to:
 European Technology Platforms
 Several European Associations and networks, e.g.
o

Cofounder of the EERA (European Energy Research
Alliance)

o

Cofounder of ECRA (European Climate Research Alliance)

o

European Energy Network

o

Europe Enterprise Network

o

Mediterranean Association of the National Agencies for
Energy Conservation (MEDENER)

o

TAFTIE - the Association For Technology Implementation
In Europe

 International initiatives, e.g.
o

EUREKA, ITER, ITPA, CSLF, GIF, IPHE, VAMAS…
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Cooperation in Interdisciplinary study of tourism and
sustainable development
Snežana Štetić1
1
University of Novi Sad, PMF and College of Tourism Belgrade, Bulevar Mihajla
Pupina 153 Belgrade, Serbia, snegics@gmail.com

Tourism is undoubtedly the economic activity that is very important for the
development of many countries in the world. In the second half of the
twentieth century began the study of tourism and created specialized schools
and departments. Nearly 1 billion of international tourists, who spent more
than 1 billion US$ globally in last year, is the key factor for development of
education in this field.
In second half of the twentieth century in Yugoslavia was created special
schools of tourism studies in the middle, and higher education. Today in
Serbia, there are lot of schools, faculties and University department teaching
Tourism and Hotel management.
However, it creates a need for linking the study of tourism in national and
international level and to systematically organized knowledge applicable in a
relatively wide market of Tourism. Tourism is constantly changing and
requires a change in knowledge. Because of that it is:
-required interdisciplinary study of tourism and sustainable development;
-prerequisite to develop cooperation between schools and Universities
teaching tourism in our countries;
-to identify all new basic skills in tourism and to prepare students in national
and international universities
- to cooperate with other schools where students can learn new skills for the
future and to facilitate the exchange of students
-allow the study of students with special needs and involve them in tourism
All this and much more can be achieved by linking education staff for the
tourism of Serbia and Italy. Special emphasis should be on the exchange of
students and continuing education opportunities.
Key words: Tourism, interdisciplinary, exchange of students, sustainable
development students with special needs, sustainable development
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Introduction. Bentonite clays are rocks formed from altered volcanic ashes.
In this work bentonite clay from Bogovina coal mine, formerly regarded as a
waste material, was submitted to different kinds of modification. Bentonite
clays are clays abundant in nature, inexpensive and environmentally friendly.
Moreover, they are easy to modify and to be transformed into efficient
materials designed for various purposes including catalysis. These clays are
rich in smectite clay minerals. The properties of smectites such as: crystal
shape and size, high cation exchange capacity (CEC), hydration and swelling,
thixotropy, plasticity and tendency to react with organic compounds, provide
them with the possibility for a variety of applications. Smectites are cationic
clay minerals that consist of negatively charged aluminosilicate sheets with
intercalated exchangeable cations and water molecules. The forces holding
the stacks together are relatively weak and hence the intercalation of small
molecules between the layers is easy. Pillaring process based on the
intercalation properties of the clay matrix, involves exchange of interlayer
cations with polyhydroxy metallic precursor. Upon calcination, these
precursors are converted to metal oxide pillars between the clay layers
keeping them apart at a fixed distance. The modification of clay minerals by
surfactants is a method to hydrophobize the mineral and therefore to increase
the adsorption capacity for organic pollutants. Smectites can be turned
organophilic by exchanging the exchangeable cations with alkylammonium
cations. Usually quaternary alkylammonium cations of the general form
[(CH3)3NR]+ or [(CH3)2NR' R'']+, where R, R' and R'' are hydrocarbon
groups, are used in the synthesis of organoclays. The arrangement of the
intercalated surfactant cations depends on the alkyl chain length and the
quantity of the cation used for the modification. Organobentonite materials
with mono-, bi-, pseudotrimolecular and paraffin layers of [(CH3)3NR]+
cations within the interlayer region of smectite can be obtained. Enhanced
interaction of organoclays with organic molecules is expected due to their
high organophilicity.
Bentonites in the environmental protection. Beside various applications raw
and modified bentonites can be applied in the environmental protection. A
part of our research considering the implementation of bentonite based65
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materials in the environmental protection is described here. Na-enriched
bentonite was used for the adsorption of radioactive ions from water.
Organomodified clays were used for the adsorption of toxic metals (Pb2+,
Cd2+, Ni2+), radioactive ions (TcO4-), azo dyes, etc. Simultaneous adsorption
of organic and inorganic pollutants on these materials was also investigated.
Pillared clays have been successfully used for catalytic degradation of
phenol, toluene, and azo dyes. Both organomodified and pillared clays were
used as electrochemical sensors for pollutants detection. Bentonites were also
used for synthesis of geotextile composites. Some of our new research
activities include enzymes immobilization on different bentonite forms.
Adsorption. Bentonite was modified with different surfactant/bentonite ratios.
The amount of introduced hexadecyltrimethylammonium (HDTMA) ions
Kexch was expressed in multiples of CEC with values 0.2, 0.5, 1.0, and 2.0,
and obtained materials were denoted as 0.2 HDTMA-B etc. Adsorption of
toxic metal cations (Pb2+) and an organic pollutant (textile dye Acid Orange
10, AO 10) was tested (Jović-Jovičić et al. 2008, 2010). The adsorption of
Acid Orange 10 dye increased with increasing of Kexch, whereas the
adsorption of Pb2+ ions decreased. Pb2+ adsorption was rather good even on
the organo-bentonites, particularly for longer adsorption times. The presence
of one type of pollutant did not suppress the adsorption of the other. The
amounts of Pb2+ adsorbed from the two component solutions were almost
equal to those from the single component solution. On the other hand, the
degree of adsorption of AO 10, particularly for longer adsorption times, was
higher from the two component solution than from the single-component
solution. The effectiveness of 2.0 HDTMA-B for removal of different days
(AO10, Reactive Black 5 and Acid Yellow 99) was compared to that of two
commercial active carbon materials (Vulkan and Kemika). For all
investigated dyes 2.0 HDTMA-B bentonite showed 50-500% higher
efficiency.
Catalysis. Complete mineralization of organic water pollutants has lately
attracted great attention. Catalytic wet peroxide oxidation (CWPO) is a
heterogeneous catalytic process based on the homogeneous Fenton's reaction.
Advantages of the heterogeneous processes include the stabilization of the
obtained reduced (or oxidized) Fe forms, higher local concentrations of
reagents and ease of catalyst removal. CWPO using pillared clays (PILCs) is
among the most promising methods (Mojović et al, 2009). A series of AlFe
PILCs with different Fe3+ content were synthesized, characterized (Banković
et al, 2013) and applied in the catalytic tests of tartrazine oxidation (Banković
et al, 2012). The degree of decolorization of tartrazine containing aqueous
solution was monitored in relation to Fe3+ content and temperature. The
increase of Fe content in the PILCs increased catalytic efficiency for
tartrazine degradation. The decolorization increased with the increase of
temperature.
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Electrochemical sensors. Both organomodified and pillared clays were used
as electrochemical sensors for pollutant detection. These materials have been
investigated as electrochemical sensors for phenol and toluene
electrooxidation, tartrazine reduction and nitrite ion oxidation (Mojović et al,
2010, 2011; Banković et al, 2010). Good sensitivity was obtained by using
these materials as components of composite glassy carbon electrodes. The
stability of the electrochemical sensors based on bentonite was markedly
improved when organoclays were the materials incorporated in the composite
layer.
Synthesized geotextile composite. Commercial geotextile composites have a
sandwich-like structure. Clay and textile layers are bonded with an adhesive,
by needle-punching stich-bonding or a combination of these methods. The
loss of bentonite is a common problem with these composites. A new type of
composite with bentonite particles embedded in nonwoven textile was
synthesized. Although more than twice thinner, the synthesized composite
showed similar mechanical resistance as the commercial composite chosen
for comparison. It was proven that the problem of loss of bentonite particles
from the composite structure was greatly reduced with the obtained
composite. In addition bentonite did not lose its sorptive properties. The
obtained composite may be regarded as a promising material for civil
engineering and environmental protection, for example as geosynthetic clay
barriers and in wastewater purification (Milutinović-Nikolić et al, 2011).
Acknowledgment. This work was supported by the Ministry of Education,
Science and Technological Development of the Republic of Serbia (Project
III 45001).
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Brief History of the Astronomical Observatory of Belgrade
The Astronomical Observatory of Belgrade (AOB) is one of the oldest active
research institutes not only in Serbia, but also in the region of South-Eastern
Europe. The year 2012 marked its 125th anniversary which was celebrated on
several occasions: in April the Day of the Observatory in the presence of the
AOB staff and numerous respected guests was held, in June-July the
exhibition “The House on the Starry Road” related to the work of AOB was
organized in the Gallery of Science and Technology of the Serbian Academy
of Sciences and Arts (SANU) and finally, in September the international
BELISSIMA conference “The Future Science With Meter-Class Telescopes”
was organized in Belgrade.
AOB is the only scientific institution in Serbia which is professionally
performing scientific research in the field of modern astronomy and is the
largest astronomical observatory in the Western Balkans.
Belgrade
Observatory was founded on April 7, 1887, jointly with the Meteorological
Observatory of Belgrade. The first appointed director of the Observatory and
the founding initiator was Milan Nedeljković, a Professor of the Great School
at the time.
After the split into Astronomical and Meteorological
Observatory in 1924, Astronomical Observatory was relocated to the hill of
Veliki Vračar. Since 1929, the AOB is sited at this very location. Vojislav
Mišković was elected as the first head of the new, modern Observatory.
Nowadays the hill itself, along with the surrounding area, is called Zvezdara
(the Starry Hill), after the Observatory. The buildings and pavilions were
designed by Czech architect Jan Dubovy, and these are the first modernistic
buildings in Belgrade.
From the beginning, the scientific research carried out at the Observatory has
been following the contemporary trends in astronomy. At first, scientific
focus was on the observing activities: determination of the exact time,
longitude and latitude, production of the star catalogues, discovery of the
small Solar System bodies, calculation of their orbits as well as observations
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of the binary stars. With the development of astrophysics, the first regular
solar activity observations and those of variable stars were initiated.
Up to the mid-1960’s, AOB had been achieving outstanding observing
results. The Great refractor, 65 cm in diameter, was one of the best optical
telescopes in Europe around that time. In total, the AOB has six pavilions
equipped with optical instruments that have gathered a very useful load of
astronomical data. Today, the instrumentation is only used for the basic
training of students.
Rapid expansion of the city centre, as well as the urbanization of the district
Zvezdara had deteriorated the observing conditions in the area. The light and
air pollution, along with the higher concentration of the aerosols in the air
have greatly diminished the efficiency of the telescope. However, the staff of
the Astronomical Observatory successfully continues with astronomical
observations. The newly founded Astronomical Station, located at the
mountain of Vidojevica near the city of Prokuplje, has become fully
operational with much more convenient observing conditions and the
observations are being performed on a regular basis. It is important to stress
that the major improvement of the AOB infrastructure is expected with the
mounting of the telescope “Milanković” which is being purchased using the
funds of the European Commission (through the FP7 project BELISSIMA,
see below) with the participation of the Ministry of Education, Science and
Technological Development of the Republic of Serbia.
Individual Cooperation With Italy: Dr. Zoran Knežević
My collaboration with Italian colleagues began as early as in 1979. At that
time, Vincenzo Zappala of Torino Observatory pioneered investigation of
physical properties of small Solar system bodies, by conducting a very
successful program of photometric observations of asteroids. It has just been
recognized that asteroids are the solar system least changed members, and
that, by understanding their origin and physical and dynamical
characteristics, one can get a direct insight into the physical environment and
processes at the early stages of formation of our planetary system, some 4.5
billion years ago. Together with Gojko Djurašević of the Astronomical
Observatory of Belgrade, in agreement with Zappala, I observed several
asteroids (e.g. Zappala et al. 1984), and we published a number of papers
dealing with determination of variations of brightness of these objects and
inferring their periods of rotation, shape, orientation of their axes of rotation
in space, etc.
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Another topic on which I intensively collaborated with Zappala, but in this
case also with Paolo Farinella and Paolo Paolicchi of Pisa University, is the
investigation of asteroid families, products of collisional evolution of
asteroids, which originate when the two asteroids suffer a disruptive, even
catastrophic, collision and a swarm of fragments is created, which all
continue to move on similar orbits. These swarms can be recognized in a
phase space of special parameters, thus one can classify the asteroids by the
similarity in terms of these parameters, and thus figure out whether and
which families do they form. Our group established a number of rigorous
procedures to perform these classifications (Zappala et al. 1990), and many
of them, including the definition of metrics in terms of the relative velocities
of fragments with respect to the parent body have become standards used in
practice even nowadays. Also, this work is continuing, as new asteroids are
continuously discovered and included in the catalogues, new problems are
opened and new and better understanding achieved. At present, Prof. Zappala
being retired, me and my young colleague Bojan Novaković of the
Mathematical Faculty of the University of Belgrade, are continuing this
collaboration with new generation of Torino Observatory astronomers, in
particular Alberto Cellino (Novaković et al. 2011).
The work on asteroid families gave eventually rise to the most important
collaboration which I had and still have with my Italian colleagues. The
problem which we encountered at the very beginning of the work on asteroid
families was that parameters for classification of asteroids in families, the socalled proper orbital elements, are not known with satisfactory accuracy.
These parameters represent a sort of average characteristics of motion over
very long time spans, measured in hundreds of millions of years, and are
therefore convenient to assess the orbits of members of families that could
have been formed in collisions that took place billions of years ago. I took a
challenge to solve this problem, and to compute parameters of such accuracy
and long term stability that would enable a much more reliable family
classification. Taking this also as a topic of my PhD dissertation, I
successfully solved the problem by using the most advanced existing
analytical theory to which I implemented a number of corrections,
improvements and upgrades and made it usable for the purpose. When,
however, time came to further improve the theory, some very special
mathematical skills were needed, and this is when Andrea MilaniComparetti, of the Department of Mathematics of the University of Pisa
stepped in, and we together developed, first, the most advanced analytical
theory of asteroid motion (Milani & Knežević 1994), and subsequently also a
purely numerical, so-called synthetic theory (Knežević & Milani 2000),
which are both almost exclusively used even nowadays to compute asteroid
proper elements. In collaboration with Milani, and later with many of his
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students, I published more than 50 amply cited papers, our results were
presented in tens of international scientific meetings, and entered several
contemporary books and textbooks. Our collaboration was later extended to
many other topics, like development of new methods for orbit determination,
study of chaotic motion, special asteroid populations, and similar, to a
common participation in several European projects and networks, to our
common work on some ESA missions, on establishment and maintenance of
Asteroid Dynamic System database (http://hamilton.dm.unipi.it/astdys), and
so on. As a matter of fact this collaboration still goes on: prof. Milani came
to Belgrade in September 2012 and delivered an invited talk at the
aforementioned international BELISSIMA conference.
Individual Cooperation With Italy: Dr. Srdjan Samurović
I started to collaborate with Italian colleagues in 1999 when I went to Trieste
to work with the late Giuliano Giuricin and his group which included
Christian Marinoni, Marisa Girardi and Marino Mezzetti at the Trieste
university. We worked on the sample of various types of galaxies in the
nearby Universe (the Nearby Optical Galaxy, NOG, sample) and used the
two-point correlation function in redshift space to study the clustering of the
galaxies and groups of galaxies. In our paper (Giuricin et al. 2001) we found
that the degree of group clustering depends on the physical properties of
group: groups with greater velocity dispersions, sizes, and masses tend to be
more clustered than those with lower values of these quantities. This paper is
cited in the literature and its findings are compared with the results obtained
in newer surveys.
After this work I enrolled in the PhD course at the Trieste University and
started my collaboration with John Danziger of the Trieste Observatory.
Under his supervision I started to work on the problem of dark matter in
early-type (elliptical) galaxies. This was a continuation of my work
performed in Belgrade where I defended my master thesis related to the
problem of dark matter in late-type (spiral) galaxies. In the course of the
work on the problem I presented the main, surprising, result related to the
lack of dark matter in early-type galaxies at the meeting “Dynamics and
evolution of galaxies” held in May 2003 at the Accademia Nazionale dei
Lincei in Rome.
I defended my PhD thesis in 2004 under the supervision of John Danziger
and Francesca Matteucci at the Department of Physics of the University of
Trieste. The work that led to its completion was done within the framework
of the TRIL (Training and Research in Italian Laboratories) program of the
International Centre for Theoretical Physics (ICTP). The problem of dark
matter in early-type galaxies is still poorly understood: one of the main
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reasons for such a situation is the lack of observational material because of
the need of long exposures of such galaxies. In our paper from 2005 we
analysed long-slit spectra of four early-type galaxies which extend to
approximately 3 effective radii: IC 1459, IC 3370, NGC 3379, and NGC
4105 (Samurović & Danziger 2005). We have extracted the full line-of-sight
velocity distribution (in the case of NGC 3379 we also used data from the
literature), which we modeled using the two-integral approach. Using twointegral modelling, we found no strong evidence for dark halos, but the fits
suggest that three-integral modelling is necessary. We also found that the
inferred constant mass-to-light ratio in all the four cases is typical for earlytype galaxies. We also discussed the constraints on the mass-to-light ratio,
which can be obtained using X-ray haloes and compared the estimated values
with the predictions from the dynamical modelling. In a subsequent paper
(Samurović & Danziger 2006) we analysed globular cluster kinematics and
X-ray emission in the early-type galaxy NGC 1399 in order to infer the
existence of dark matter in it. Our conclusion was that in spite of the
observations showing that the velocity dispersion decreases between 4 and 10
effective radii there is evidence that dark matter exists beyond approximately
3 effective radii. Upon my return to Belgrade from Trieste in 2006 I
continued to work on the dark matter problem. I expanded and updated my
doctoral thesis which was published as a book in the series of Publications of
the AOB under the title “Dark Matter in Elliptical Galaxies”. As of
November 2012, it remains the only available monograph dedicated to this
subject. I continued my collaboration with John Danziger who came to
Belgrade to participate in the work of the first BELISSIMA workshop in
October 2011 where he presented his work on SN1987A and its impact on
supernova research (see also below).
Institutional Cooperation With Italy: the BELISSIMA project
Before we present BELISSIMA, the major international project currently
active at the AOB, we list here several international projects which involve
Italian institutes and in which the AOB is one of the participating institutions
or some members of its staff participate in cooperation with Italy:
Marie Curie project “Stardust: The Asteroid and Space Debris Network”,
belongs to Initial Training Networks, and includes the participation of 14
European institutes. From Italy there are University of Rome “Tor Vergata'”,
University of Pisa, CNR, Dinamica and Telespazio. The projects starts in
February 2013 and Z. Knežević is the participant from the AOB.
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The FP7 project “Virtual Atomic and Molecular Data Centre (VAMDC)”
which ends in December 2012 included the participation of 15 institutes. The
INAF was the partner institute from Italy and Milan Dimitrijević, member of
the AOB staff was the AOB coordinator.
Also, several members of the AOB participate, and the AOB provides
working space for the students, in the program AstroMundus, a 2-years
Erasmus Mundus Masters Course in Astronomy and Astrophysics offered
by a consortium of 5 partner universities in 4 different countries: Austria,
Italy, Germany, and Serbia.
BELISSIMA (BELgrade Initiative for Space Science, Instrumentation and
Modelling in Astrophysics) is the three-year FP7 REGPOT project
(coordinator: S. Samurović) started in July 2010. The main goal of the
BELISSIMA project is the improvement of the AOB infrastructure. The
project was evaluated very favourably by the European Commission and
obtained 14.50 out of 15.00 points; its “scientific and/or technological
excellence” was highly regarded and BELISSIMA obtained maximal 5.00
points. The approval of the project was thus explained: ''The BELISSIMA is
an excellent project which is perfectly targeted and very clearly described.
(...) The proposal to upgrade the research capacity of the AOB is based on the
excellent competence and research activities which are on the cutting-edge of
astrophysics and astronomy``.
The most important goals and achievements of BELISSIMA are as follows:
(1) Increasing available human resources through recruiting incoming
experienced researchers from abroad: three researchers have been hired by
the AOB and they are now fully integrated in the AOB environment. They
will be offered permanent positions at the AOB after the end of the
BELISSIMA project.
(2) Increasing observational capacities through purchase of a robotic 1.50 mclass “Milanković'” telescope constructed with state-of-the-art optical and
electronic technology to be installed at the mountain Vidojevica observing
facility to ensure future cutting-edge research and training. At the time of this
writing (late November 2012), the tender for the purchase of the telescope
has reached its final phase and we expect that soon the contract with the
manufacturer will be signed. As mentioned above for this task the additional
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funds are obtained from the Ministry of Education, Science and
Technological Development of the Republic of Serbia.
(3) Training visits by the AOB staff to EU observatories and institutes to
upgrade skills with using new equipment and forge new research
collaborations, to contribute to the dissemination of AOB results and improve
presentational practices. Numerous such visits were organized (see the
BELISSIMA Web site for more details).
(4) Several visits of the distinguished EU researchers to the AOB for local
training and reinforcing bilateral and multilateral collaborations were
organized.
(5) The organization of an international conference for the purpose of
planning of future observing/theoretical activities and dissemination of the
AOB research results to EU scientists, and two workshops in order to discuss
various aspects of observations with a 1.50 m-class telescope. The
international BELISSIMA conference, “Future Science With Metre-Class
Telescope” was held in Belgrade in September 2012 and approximately 100
participants took part in it. The first BELISSIMA Workshop with
approximately 40 participants was held in Belgrade in October 2011. On both
occasions numerous discussions provided the opportunity to the AOB staff to
better define the future scientific activities which are expected to be strongly
determined by the “Milanković” telescope.
(6) The expansion of the existing publishing, multimedia and other
promotional and popularization activities of the AOB, with the goal of
increasing local, regional and European visibility, and in the same time
contributing to public understanding of science. We briefly mention here
some of the related activities: creation of the bilingual (Serbian/English)
AOB brochure; shooting of a TV series aimed at the presentation of the
AOB and its scientific activities; publication of the proceedings of the
BELISSIMA meetings etc.
The following Italian colleagues participated in the activities of the
BELISSIMA project so far and provided their expertise to help their AOB
colleagues with the future research (we list here their affiliations and the
meeting in which they took part): Alberto Cellino (Torino Observatory,
Workshop 2011), John Danziger (Trieste Observatory, Workshop 2011),
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Lorenzo Morelli (Padua University, Workshop 2011), Andrea Milani (Pisa
University, Conference 2012), Paolo Battinelli (Rome Observatory,
Conference 2012), Giuseppe Longo (Napoli University, Conference 2012).
Their contributions are available at the BELISSIMA Web site and will soon
be printed by the AOB.
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INTRODUCTION
In this contribution we try to enlighten state of art in cooperation in
Mathematical and Theoretical Physics between Department of Physics Nis,
and its Chair in Theoretical Physics, and Institutions in Italy, in particular
during last ten years. In this particular case appears that first steps emerge
through cooperation with the International institutions with their
headquarters or branches in Italy, through multilateral initiatives and
projects. After that, during slow but permanent increasing of links and
cooperation between Department of Physics Nis, as host of the SEENETMTP Network Office, and institutions in Italy, the bilateral agreements and
collaboration were established and the corresponding programs have been
launched.
Recognizing the importance and necessity of bridging the gap between
South-Eastern and Western European scientific community, the participants
of the UNESCO-ROSTE - sponsored Balkan Workshop BW2003 (BW2003,
2003) came to a common agreement on the Initiative for the SEENET-MTP
Network. Within the years 2004 – 2012, 20 institutions from 11 countries in
the region joined the Network, 13 partner institutions all over the world, as
well as about 300 individual members, with an increasing trend. This
Network has been a natural continuation of Prof. Julius Wess’ initiative:
Scientists in Global Responsibility started in 1999.
At that time, the first Federal Agreement between the Abdus Salam
International Centre for Theoretical Physics (ICTP) in Trieste and the
Department of Physics, Faculty of Science and Mathematics (FSM) Nis was
established. In every 3 years that Agreement were renewed with increasing
trend in visitors’ day and travel support. In total more then 20 researchers and
students from Nis took part in training and research program at the Centre,
spending almost one working year there. In other hand about 10 renewed
scientists from the ICTP staff took part in the training program in Nis or
nearby.
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STRUCTURE OF THE NETWORK
The Network consists of the Network Nodes, President, Executive Director
and three committees: Executive Committee (EC), Representative Committee
(RC) and Scientific-Advisory Committee (SAC). The primary objectives of
the EC are the elaboration of the Network Program, its implementation and
widening of the Network financial basis. Depends of the budget, the EC
meets regularly once per year. Network Nodes are represented in the RC by
one person, and included in preparation and implementation of the Network
activities.
The SAC comprises a number of outstanding and leading international
researchers from both the Southeastern European region (SEE) and elsewhere
in the world. Among them four are Italian, Italian citizens or work for
National and International Institutions in Italy.
The main responsibilities of the SAC are: consideration of research project
proposals submitted by the nodes, recommendation on promising research
topics of high international interest, support of the Network activities and
participation in its events, supporting bilateral and multilateral co-operation
between the SAC members’ home institutions and the SEENET-MTP. The
first coordinator of the SAC was Prof. J. Wess (LMU/MPI, Munich) 2003 –
2007, and the running coordinator is Prof. G. Senjanovic (ICTP, Trieste).
The Network established the SEENET-MTP Office in 2009, and it is a legal
part of the Institute for Advanced Studies at the FSM Nis since 2010. The
main role of the SEENET-MTP Office Nis is to coordinate all activities,
administration of the Network as well as maintaining and improving the
official web site of the Network (SEENET-MTP, 2005).

GENERAL OBJECTIVES
During these ten years of the Network existence and activities, objectives of
the Network have been crystallized in 5 general forms:
- Strengthening of close relations and co-operation among faculties of
science, research institutions and individual scientists across the region of
SEE;
- Joint scientific and research activities in the region and improvement of
the interregional collaboration through networking, organization of
scientific events and mobility programs;
- Support capacity building in science and technology for development by
initiating intensive, new approaches to teaching physics and sciences,
promotion of science through exhibitions, popular lectures, publications,
meetings and contests;

79

AIS3: Status and Perspectives of the Scientific and Technological Bilateral
Cooperation, Belgrade 2012

- Promote exchange of students and encourage communication between
gifted pupils motivated for natural sciences at regional and interregional
level; this exchange program was initially oriented to Germany, but since
2007 the main partner is Italy;
- Creation a database as a basement for a refreshable overview on results
obtained by different research organizations and, by that, on the
institutional capacity-building in Physics and Mathematics.

TYPES AND MODELS OF COOPERATION:
Since 2004, about ten multilateral Network projects and a few bilateral ones
(ICTP and the International School for Advanced Studies – SISSA, Trieste
from one side, and Department of Physics Nis as contractor from other side)
were implemented.
The projects of the Network were mainly one-year based projects, focused on
research and training activities, capacity building and exchange and defining
the data base in Mathematics and Physics Scientific Research (Craiţoiu,
2010, 2012; Djordjevic, 2012).
Partners of the Network in these projects were UNESCO Venice Office
(seven projects since 2005), ICTP Trieste 2009 – 2012 (four projects since
2009) and CEI – Central European initiative, Trieste (one project since
2007).
There exist Federation Agreement between the ICTP and FSM (it is the
fourth agreement since 2003), as well as the Bilateral Research and Training
program (planned for the period 2012 – 2015), based on the Memorandum of
understanding between ICTP, FSM and SEENET-MTP Office.
This year the first completely bilateral Agreement (2012 – 2015) for
academic and scientific collaboration between SISSA and FSM Nis is
launched. The Memorandum of understanding on scientific exchange and
academic cooperation between ICTP, FSM and SEENET-MTP Office will
start after signing of its financial annex.

RESULTS
During these ten years of the Network activities 20 international meetings
(schools, workshops, conferences, seminars) were organized and coorganized, edited and published about 10 scientific special editions in the
form of proceedings, books, monographs (e.g. Djordjevic, 2005, 2006; Buric,
2008; Cirkovic, 2010; Alvarez-Gaume, 2012; Constantinescu, 2012;
Dimitrijevic, 2012), around 100 scientific papers published and carried out
more than 160 short and mead-term visits-exchanges, fellowships and
scientific exchanges for PhD students, senior researchers and postdocs
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(between the Network Nodes). Around 1000 researchers, students, teachers
and pupils took a part in the events and programs mentioned above in the
period 2003 – 2012.
All of these activities have huge impact and resulted with the satisfied
visibility of the Network in the region. Of course, the Network is always
faced with the lack of financial sources and lack of administrative and human
capacities. Finally, it is general believe that the Network is very important for
regional cooperation and collaboration.
Although there are few programs that sustain contacts and mobility of
researchers and young studious people from the Balkan states to the Western
part of Europe, there is lack of opportunities that would make possible for
young people to get acquainted with their regional neighbourhood
(Constantinescu, 2009). A close coordinated cooperation between the
Network, UNESCO Venice Office, ICTP, SISSA and CEI (together with
CERN and European Physical Society) with intention to be active in the
Horizon 2020 is of a great importance.

FUTURE ACTIVITIES
On the 10th anniversary of the Network the next Network meeting BW2013 –
Beyond the Standard Models (BW2013, 2012) will be one of the key
meetings for the next phase on the development of its mission and
performance. This meeting will be organized by the SEENET-MTP Office
Nis and its host institution in cooperation with SISSA and ICTP Trieste and
supported, beside these two institutes, by CEI Trieste and UNESCO Venice.
It is expected that about third of lecturers, participants and support would
come from Italy or international institutions in Italy. At our best knowledge,
it is the highest contribution from Italy in any meeting in physics and
mathematics in Serbia since 2001.
The purpose of the Workshop is to offer a platform for discussion and
consideration of three topics “Beyond Standard Models” in particle physics,
cosmology and, what is very important, in regional and interregional
cooperation in science and education. We hope and expect that Italian
embassy in Serbia, as well as AIS3, for the first time, will be represented at
the highest level there and very much involved in the Workshop.
It is an excellent opportunity to gather leading experts in Physics and
advanced students not just from Italy and Serbia, than from CEI countries,
EU, Eastern Europe and USA, to discuss open problems and perspectives in
the main topics of the Workshop.
As a conclusion, beside the bilateral Italian – Serbian cooperation, as a direct
and probably the most efficient way in improving results and capacities in
science, Italy and Serbia should be open and active in a multilateral, even
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interregional activity, when this kind of cooperation is settled in a proper and
suitable framework, with a valuable feedback to the pure bilateral relations;
in our case to the bilateral projects SISSA – FSM and ICTP –SEENET-MTP
and FSM.
References
BW2003, (2003). http://bw2003.seenet-mtp.info/ (accessed 27 November 2012).
SEENET-MTP, (2005). http://www.seenet-mtp.info (accessed 25 November
2012).
BW2013, (2012). http://bw2013.seenet-mtp.info (accessed 25 November 2012).
Alvarez-Gaume L., Djordjevic G., Senjanovic G. and Visinescu M. (ed.) (2012).
Rom. Journ. Phys., Special issue based on the BW2011, Volume 57, Number
5-6.
Buric M., Djordjevic G., Haack M., Lüst D. and Senjanovic G. (eds.) (2008).
Fortschritte der Physik, 4-5, 305-551.
Cirkovic M., Djordjevic G. and Senjanovic G. (eds.) (2010). Modern Trends in
Strings, Cosmology and Particles, Monograph Series, Publ. Astron. Obs.
Belgrade, No 88.
Constantinescu R., Djordjevic G.S., (2009). Education and Research in the
SEENET-MTP Regional framework for higher education in physics, In
CP1203, 7th BPU, Angelopoulos A. and Fildisis T. (eds.), American Institute
of Physics, pp. 1261–1266.
Craiţoiu C., Motoi G. and Ion V. (eds.) (2010). BES SEE Southeastern European
Mathematics & Physics E-Survey Research Report, Craiova, Romania.
Craitoiu C., Mihaiu S. and Voinea D. (eds.) (2012). Mathematics and Physics
Scientific Research in SEE and the need for Science Policy, Comparative
analysis of finance, performance and international cooperation for
independent research groups, academy affiliated research institutes and
university affiliated units, Craiova, Romania.
Dimitrijevic M., Djordjevic G., Fiore G. and Schupp P. (eds.) (2012).
International Journal of Modern Physics, Conference Series, devoted to the
JW2011 Scientific and Human Legacy of Julius Wess, Volume 13, Number 1,
World Scientific, Singapore.
Djordjevic S. G., Nesic Lj. and Wess J. (eds.) (2005). Mathematical, Theoretical
and Phenomenological Challenges beyond the Standard Model, W.
Scientific, Singapore.
Djordjevic G., Nesic Lj. and Wess J (eds.) (2006). Facta Universitatis, Series
Physics, Chemistry and Technology, Vol 4, No 2, 133-449.
Djordjevic G. and Cveticanin P. (eds.) (2012). Contributions to Defining
Program Bases of the International Cooperation of the City of Nis in the
Fields of Science, Education and Culture, the City of Nis, Serbia.

82

Networking and Education in the Field of Water
Marko Ivetić1 , Ljiljana Janković2
1

University of Belgrade, Faculty of Civil Engineering, Serbia,
marko.ivetic@hikom.grf.bg.ac.rs,

2

University of Belgrade, Faculty of Civil Engineering, Serbia,
irtcud@hikom.grf.bg.ac.rs

INSTITUTIONAL PRESENTATION
Beginning of higher education in the field of Civil Engineering in Serbia
dates back to year 1846 when the Engineering School was established. Later,
in the year 1863, the School became the Technical Faculty and a part of the
Great School of Belgrade together with the Faculties of Law and Philosophy,
established earlier.
Although the first courses in Hydraulic Engineering had been taught at the
Technical Faculty in 1870s, the year 1887, when Prof. Nikola Stamenkovic
was elected to the position of the Professor of Hydraulic Engineering, is
considered as the beginning of the Chair of Hydraulic Engineering. He was
the Dean of the Technical Faculty in 1894, and the Rector of the Great
School in 1900. He was also the Mayor of the City of Belgrade and after 8
days in the office he started the project of Belgrade Water Supply System,
and soon after, the project of the Belgrade Sewerage System. The challenge
to take part in the construction of the sewerage system had brought back to
Belgrade a young Serbian civil engineer born in Habsburg Monarchy, Dr
Milutin Milankovic, from Vienna. Later, as a professor of the University of
Belgrade, he became one of the most brilliant world scientist of the 20th
century.
In the year 1905 the Great School was transformed into the University of
Belgrade. In 1948, the Technical Faculty was separated from the University
of Belgrade into the Great Technical School, and then the Department of
Civil Engineering became the Faculty of Civil Engineering, an independent
legal entity, as well as the other faculties (31 in total) and institutes (11),
which belong to the University of Belgrade [1].
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Figure 1. Building of the Faculty of Civil Engineering, University of Belgrade

FACULTY OF CIVIL ENGINEERING
Nowadays the academic studies at the Faculty of Civil Engineering,
University of Belgrade, are organized in chairs that present core Teachingscience units at the Faculty. The Chairs are organized for particular civil
engineering areas and their task is coordination of teaching and research in
the specific area. There are 8 Chairs in total, and one of the biggest is the
Chair of Hydraulic and Environmental Engineering.
In addition to formal education and research, the Faculty and the Chair have
been organizing series of courses and professional trainings, all of which are
based on major disciplines such as Hydrology and Hydraulics. Atendees were
engineers from the region and worldwide, mainly from non-aligned
countries. Yet, advanced research and training on Integrated Water Resources
Management and Environmental aspects were covered particularly within the
IRTCUD – International Research and Training Center on Urban Drainage,
running under the auspicies of UNESCO, since the year 1987 [2].
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IRTCUD – INTERNATIONAL RESEARCH AND TRAINING CENTER
ON URBAN DRAINAGE
From its establishment, IRTCUD had the intensive cooperation with
UNESCO and other UN organizations (UNEP, UNDP, and UNIDO),
professional institutions (IAHR, IAWPRC, IAHS), World Meteorological
Organization (WMO), universities and research institutions all over the
World. Very intensive cooperation in the field of Urban Water Management
was with Italian universities (Bari, Catania, Palermo, Cosenza etc.) [3].
In the last 25 years IRTCUD had a role of global coordinator of the regional
IRTCUD Centers for the Cold Climates (Trondheim, Norway), Humid
Tropics (Porto Alegre, Brazil) and Centre for Arid and Semiarid Climates
established in the Regional Center of Research and Studies of Water Ethics
(Cairo, Egypt).
In the recent years IRTCUD has spread its activities beyond urban drainage
including the aspects of integrated urban water management. Thus has been
implemented through both IRTCUD network of regional centres and the
newly created network of CUWs (Centres for Urban Water) and strongly
supported by the Urban Water Journal (Taylor & Francis).
The main field of activities of the IRTCUD/CUW network is development
and implementation of the advanced methodologies for integrated urban
water management in urban, peri-urban and rural areas and their interactions
with other urban water sub-systems. The Centre and its co-operating partners
have developed several innovative, internationally recognized methodologies
for research, modelling and sustainability improvement of urban water
systems, such as GIS based urban drainage modelling, flooding and water
quality assessment.
IRTCUD has an active role in IHP programme of UNESCO that resulted in
publishing of nine books in the Urban Water Series, edited by the staff and
associates of IRTCUD.
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Figure 2. Publications of IRTCUD

EDUCATE!
The EDUCATE! Postgraduate Study Programme in Water Resources and
Environmental Management is an international postgraduate programme
organised by four leading Universities in the South-Eastern European region:
National Technical University of Athens, the University of Belgrade, the
Technical University of Civil Engineering of Bucharest and the University of
Ljubljana [4].
EDUCATE also presents a continuation of the IRTCUD activities regarding
organization of summer schools and specialized courses started in the
eighties. The EDUCATE studies are accredited academic specialist studies at
the University of Belgrade, Faculty of Civil Engineering.
The EDUCATE! programme invites applications from an international
audience and is targeting recent university graduates and professionals from
the public or private sector seeking specialisation in the field of Water
Resources and Environmental Management.
The programme aims to enhance and broaden students' academic
competencies in the field of: urban water systems (including the analysis,
design, modelling and management of all their aspects), catchment
management issues related to both surface water and groundwater systems
and their associated processes (specific capacities are developed for analysis,
modelling through a variety of hydro-informatics tools and management of
all of key aspects of catchment and integrated water management systems),
water and environmental policy and legislation (with an emphasis on EU
legislation and the Water Framework Directive), policy making and social
processes and the role of public participation in the decision making process.
The main innovative element of the programme relates to its e-learning
component. The courses are delivered to the students through a set of pilot
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easy-to-use, flexible e-learning support tools, integrated in a web-based
platform. These tools aim to promote exchange of knowledge and ideas on
environmental issues between teaching staff and students.
The postgraduate programme is a two-year, full-time course. It consists of
four taught semesters (Thematic Areas) and the preparation of a thesis.
Each module is equivalent to 8 ECTS credits; a minimum of 11 modules
must be completed in total, and a minimum of 88 ECTS credits are awarded
for successfully completed modules at the end of the course. The research
work and practice and the thesis are valued at 32 ECTS. The entire
programme is valued at 120 ECTS.
Successful completion of the entire programme leads to the award of the
Diploma of Academic Specialization in Water Resources and Environmental
Engineering from the Faculty of Civil Engineering, University of Belgrade.

Figure 3. EDUCATE! – Countries involved in the study programme (left)
and the first cohort of graduates (right)

UNESCO CHAIR IN WATER
Recognizing the need for improvement of education and research in the field
of water in the region [5], and the need for networking on the wider basis
than engineering disciplines and management, the UNESCO Chair in Water
for Ecologically Sustainable Development was awarded to the University of
Belgrade in 2011, and established in 2012.
The Chair promotes an integrated system of research, training, information
and documentation on sustanable water resources management, hydroinformatics and eco-hydrology. It is expected to facilitate the achievement of
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UNESCO priorities to Region II, Central Asia, Africa and gender equity
within integrated water resource management [6].
The specific objectives of this Chair are to:





carry out collaborative research with partners, develop and
disseminate widely guidelines on sustainable management practices
in water governance, with a special focus on gender equity;
design learning modules and provide training in sustainable water
resource management, hydro-informatics and eco-hydrology; and,
set up a platform for the exchange of ideas, skills, resources and
good practices, including staff and student exchanges and
professional internships.

The long-term goal of the Chair is to help achieve Millennium Development
Goals of ensuring environmental sustainability and to empower women by
promoting socio-economic-environmental resilience and sustainable
development in South East Europe, Black Sea and Caspian region, by
improving water governance and the capacity (especially of women) of
current and future water professionals and policy makers.
Thanks to long tradition in cooperation in this field and very positive
preception of both countries (Italy and Serbia) in the region, there is a great
potential to cooperate in this area.
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Brief history. In 1898 the first ‘State Fruit and Grapevine Nursery’ was
established by decree of King Aleksandar Obrenović. The official date of the
foundation of FRI is considered 17th July 1946 when the ‘Fruit Growing and
Processing Research Station’ was founded by the decision of Ministry of
Agriculture of NR Serbia. In 1954, as a republic scientific institution, it was
reorganized and renamed into ‘Fruit Research Institute’. In 1986, the Grape
and Wine Research Station in Niš was integrated into the Institute and it
continued its work under the name ‘Fruit and Grape Research Institute’.
From 1991-2006 it existed as integral part of Agricultural Research Institute
SERBIA under the name Fruit and Grape Research Centre. From 20th
October, 2006 our institution has been registered as Fruit Research Institute
again.
Organization and principal activity of the Institute. Scientific-research work in
the field of fruit culture is the principal activity of the Institute. It includes 7
departments: Department for Fruit Pomology and Breeding; Department for
Fruit Protection; Department for Fruit Physiology; Department for
Technology of Fruit Growing; Department for Technology of Fruit
Processing; Department for Experimental Fields; Department for Propagation
and Maintenance of Fruit Planting Material, and sector for Accounting and
General Services.
The Institute has 61 employees, out of which: 7 with PhD, 11 holding MSc, 2
researcher assistants and 1 technical assistant. From our foundation 30
doctoral and 30 master’s theses have been done at the Institute. Over 2.338
scientific and technical papers, studies, research reports, as well as 71
monographies and books have been published so far (2011).
The Institute has the facilities essential for carrying out both its principal and
supporting work lines, i.e. 140.72 ha land area (the sites of Čačak, Ljubić,
Donja Trepča, Zdravljak and Preljinsko Brdo), over 4.512 m2 working
premises, out of which 457 m2 of laboratory complex, 2 glasshouses (426
m2), 5 screenhouses (1.000 m2) and 2 ULO cold storages (240 t) (Cerović et
al., 2006; Paunović, 2011).
The Institute’s fruit collection includes 1.131 different genotypes of
continental fruit species.

89

AIS3: Status and Perspectives of the Scientific and Technological Bilateral
Cooperation, Belgrade 2012

Within the existing departments for scientific research work, the Institute
deals with the following: Research on temperate fruit cultivars and rootstocks;
Breeding and selection of new fruit species; New biotechnologies in
propagation; Fruit reproductive biology; Study of pathogens and pests,
improvement of its diagnostics and methods of control; Training systems and
pruning modes; Soil maintenance in the orchard and mineral nutrition;
Technological fruit value, chemical analyses of soil, fruit and leaves, brandy,
etc (Fig. 1a, b, c, d, e, f, g, h, i).

Fig. 1 (a). Apple hybridisation, covering of
pollinated flowers with
isolation bags

Fig. 1 (b). Adventitious
shoots of sour cherry
regenerated in vitro

Fig. 1 (c). PCR products
of ACS1 gene in apple

Fig. 1 (d). Plum pox
virus symptoms on
fruits of a susceptible
plum cultivar

Fig. 1 (e). High-density
plum orchard

Fig. 1 (f). Plum fruits at
the end of drying
process
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Fig. 1 (g). Sweet cherry
hybrid fruits

Fig. 1 (h). Pre-basic
planting material of
plum

Fig. 1 (i). DUS testing
of
candidate
plum
cultivars –
leaf properties

Figure 1a, b, c, d, e, f, g, h, i. Some details of the scientific activity of the
Institute.
The following projects are currently under way at the Institute:
I National Projects - Ministry of Education, Science and Technological
Development of the RS:
1. Development and preservation of genetic resources of continental fruit
species (TR-31064, funding for the period 2011-2014. Institutions: Fruit
Research Institute, Čačak and Faculty of Agronomy, Čačak).
2. Content of bioactive components of small and stone fruits as affected by
cultivar specificities and growing conditions, and obtaining biologically
valuable products by newly improved technologies (TR-31093, funding for
the period 2011-2014. Institutions: Institute of General and Physical
Chemistry, Belgrade, Fruit Research Institute, Čačak, Institut for Oncology
and Radiology, Belgrade and Faculty of Agriculture, Zemun).
All researchers have engaged with 12 months of research on both projects.
II International Projects:
1. Sharka Containment-Containment of sharкa virus in view of EUexpansion, abr. ‘Sharco’ (FP7 project, 4-year funding, by 2012, EC funds)
(Colaboration – among other with Italian partner: CNR-IVV, Bari
Dr
Donato Boscia).
2. The sustainable improvement of European berry production, quality and
nutritional value in a changing environment: Strawberries, Currants,
Blackberries, Bluberries and Raspberries, abr. EUBerry (FP7 project, 3-year
funding, by 2013, EC funds) (Collaboration – among other with Italian
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partner: Università Politecnica delle Marche, Ancona - Prof. Dr Bruno
Mezzetti).
3. Development of an integrated pest, disease and natural hazard management
system in agricultural crops (IPA-2010-27, funding from Oct. 1st, 2010 to
Mar. 31st, 2012).
Thirty six cultivars and 6 selections of various fruit species have been
developed, named and released so far at the Institute, out of which 15 plum
cultivars have been spread in the whole world (Fig. 2, 3, 4), and release of
many promising hybrids is currently in progress (Milenković et al., 2006).

Figure 2. Plum
‘Timočanka’.

cv

Figure 3.
‘Nada’.

Plum

cv

Figure 4. Blackberry cv
‘Čačanska Bestrna’.

In addition, the Institute has a well-developed international cooperation
within the bilateral or multilateral cooperation projects with EU countries and
countries in the region, COST action ...
III Bilateral projects:
1. Serbiаn-Slovak science and technology co-operation for years 2012-2013
(Assessment of genetic fidelity of in vitro propagated small fruits (Rubus and
Vaccinium spp.). Institute of Plant Genetics and Biotechnology Slovak
Academy of Sciences, Nitra, Slovak Republic.
2. Serbian-French technology co-operation for years 2012−2013 − ‘Pavle
Savić’ programme (Risk assessment of the emergence and further spreading
of new Plum pox virus recombinants - Sharka disease). INRA–UMR BGPI
CIRAD-TA A54/K, Montpellier, France.
IV Other forms of international cooperation:
1. COST Action 863 – Euroberry research: from genomic to sustainable
production quality and health (Cooperation with Prof. Dr Bruno Mezzeti,
Universita Politecnica delle Marche, Ancona, Italy).
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2. COST Action 871 – Cryopreservation of crop species in Europe –
CryoPlanet (Cooperation with Dr Emilia Caboni, CRA-Fruit Tree Research
Institute, Roma, Italy).
3. COST Action FA 1104 – Sustainable production of high-quality cherries
for the European market.
4. ALPE ADRIA, Graz, Austria (international pomology working group).
5. University of Bristol, Bristol, UK (project: Investigation into the evolution
and reproduction within Sorbus genus).
6. Participation of researchers in programme committees of international
congresses, symposia and conferences; membership in international
organisation, etc.
Supporting activity of the Institute - nursery production. The supporting
activity is organised within the Department for Propagation and Maintenance
of Fruit Planting Material, and it includes nursery production of both
conventional and certified planting material, and the production of the
highest-category propagating planting material (pre-basic and basic planting
material) essential for establishment of mother plantings with certified plants.
Particular attention has been devoted to production of healthy propagating
material (scionwoods of temperate zone fruits and rootstocks of pome and
kernel fruits) for our own needs and for other nurseries.
During 2006–2011, the Institute has produced and sold 472.000 plants of
hardwood fruit species and 3.067.300 plants of small fruits, raspberry in
particular (2.950.000 plants out of which about 2 million certified raspberry
plants). The Institute is the only producer of certified raspberry plants in
Serbia, supplying successfully markets in the country and in the region.
Other acitivities. The Institute has a developed publishing activity (over
2006–2011, 5 monographs and 3 Proceedings and Books of Abstracts have
been published). Scientific and expert meetings were also organised by the
Institute. Institute has a good cooperation with fruit producers and processors,
and other users.
Transfer of knowledge, growing and processing technologies to fruit
growers, their associations, fruit processing sector and fruit nurseries were
organized by the Days of Open Door, seminars and lectures, dedicated to
some fruit species or products
The Institute is one of the founders of Scientific and Technological Park
Čačak, DOO Čačak, which was established on December 2011 (Founders
are: Municipality of Čačak; Business association ‘Gradac 97’, Čačak;
Association of Private Enterprise and Entrepreneurs ‘Unija Cacak 2000’,
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Faculty of Engineering, Čačak; Faculty of Agriculture, Čačak; Fruit Research
Institute, Čačak).
Awards. Fruit Research Institute has received numerous awards for results
achieved, including the following three (received in the past 5 years):
1. An award for the long and successful cooperation in educating plant
protection (phytomedicine) professionals, awarded by Faculty of Agriculture,
University of Belgrade (2009).
2. Agro-Biz Leader award for 2011, given for the successful application of
innovative and scientific methods in development of fruit growing. (78th
International Agricultural Fair, Novi Sad).
3. During Second Balkan Symposium on Fruit Growing, held in Pitesti
(Romania) from 5–7th September 2011, researchers from Institute received
awards for the best poster presentations.
The Institute has also been the seat of: Scientific Pomological Society of
Serbia, which apart from other activities, publishes the Journal of Pomology,
and National Association of Blueberry Producers ‘Serbian Blueberry’ since
their foundation to date (the first one from 1967 and second one from 2009).
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Centre of Excellence in Food Safety and Emerging Risks (CEFSER) is
established at the Faculty of Technology, University of Novi Sad, through
EU project entitled “Reinforcing research potential in the Laboratory for
Chemical Contaminants at the Faculty of Technology towards the
establishment of the Centre of Excellence in Food Safety and Emerging
Risks“(CEFSER, GA 229629, 2009-2012) funded within FP7 programme
(REGPOT call). The Centre emerged from the Faculty’s Laboratory for
Chemical Contaminants, established in ’90-ties of the 20th century and
dedicated to teaching and research activities covering different aspects of
pollutants that could be found in the environment, agricultural and food
processing products. The researchers of the Lab has significant experience in
analysis of chemical contaminants and risk assessment, primarily concerning
the occurrence of persistent organic pollutants (POPs) and heavy elements in
the environment and food commodities. The latest upgrade of the equipment
enabled broadening of the CEFSER research interest towards mycotoxins,
polar pesticides, emerging pollutants, etc. The CEFSER group has the highest
publication records at the Faculty of Technology. It is worth mentioning that
the first studies on multi-mycotoxins analysis in the Serbian foodstuffs have
been conducted in the CEFSER Lab (Škrbić et al. 2011, 2012). More about
the CEFSER team members’ publications could be found on the CEFSER
web site www.tf.uns.ac.rs/CEFSERweb/references.html.
CEFSER resources. There are two outstanding instruments in the Centre:
ultra-high performance liquid chromatography coupled to tandem mass
spectrometry (Accela UHPLC-TSQ Vantage, Thermo Fisher Scientific) and
ultra-high performance liquid chromatography coupled to high resolution
mass spectrometry with Orbitrap technology (Accela UHPLC-Exactive,
Thermo Fisher Scientific). They are equipped with four ionization sources,
allowing ionization and analysis of wide spectrum of the organic compounds:
electrospray (ESI), heated electrospray (HESI), chemical ionization (APCI)
and photoionization (APPI). These two systems represent complementary
analytical system for reliable identification and quantification of organic
pollutants like pesticides, mycotoxins, polycyclic aromatic hydrocarbons,
perfluorinated compounds, etc., and also screening of complex pollutants
mixture in extracts of abiogenic and biogenic samples, including searching
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for unknowns. Furthermore, gas chromatograph equipped with electroncapture detector (GC/µECD, Agilent 7890A) enables the analysis of
organochlorinated compounds like polychlorinated biphenyls (PCBs),
organochlorine pesticides (OCPs) and pyrethroids, including those covered
by the Stockholm Convention and many more beyond the Stockholm
Convention priority list. Also, the simultaneous determination of PCBs,
OCPs and pyrethroids (synthetic pesticides widely used in agriculture) is
applied. Moreover, the Laboratory for Chemical Contaminants is equipped
with atomic absorption spectrometer with a graphite furnace (GTAAS,
Varian AA240/GTA120), enabling the analysis of 12 heavy elements, like
Cd, Pb, As, Hg, Cu, Cr, Co, Ni, Mn, etc.
Apart of the highly sophisticated instruments, the Centre possesses the
equipment for sample preparation, necessary for reproducible extraction and
clean-up of the pollutants of interest from various types of samples (e.g.
microwave digestion unit Ethos One, Milestone, Italy; ultrafast centrifuge
Thermo Fisher Scientific, system for ultrapure water Simplicity UV,
Millipore, rotary vacuum evaporator, sample concentrator, vortex, vacuum
manifold, analytical mill, etc.).
All the Centre instruments have been used for science and research activities,
as well as for the third party service analysis. The analytical methods for
determination of mycotoxins, pesticides, organochlorine compounds,
pyrethroids, heavy elements, polycyclic aromatic hydrocarbons and other
contaminants in food and environmental samples are developed. The Centre
is a part of Laboratory for Food Products Analysis at the Faculty of
Technology accredited according ISO 17025.
CEFSER collaboration. There has been intense national and international
collaboration within the CEFSER Lab. Namely, the head of the Lab, Prof. B.
Škrbić has been coordinator of numerous projects in which Faculty of
Technology, i.e. CEFSER Lab has been lead beneficiary or partner.
Concerning the international projects besides CEFSER, the Lab, for instance,
has been involved in two projects of the Hungary-Serbia IPA Cross-border
Co-operation programme implemented within the 2007 – 2013 European
Union financial framework under the Instrument for Pre-accession Assistance
(IPA): BIOXEN, 2010-2011, and LACREMED 2012-2014. Moreover,
significant links between Faculty of Technology and several important
European institutions have been established within 5 bilateral projects (with
Slovenia, Hungary, Portugal, Croatia, and Spain). Results of the successful
networking might be recognized in the several articles prepared jointly with
the researchers from the outstanding EU institutions and published in leading
international journals (Škrbić et al. 2009; Škrbić et al. 2010; Stafilov et al.
2011; Škrbić et al. 2011, 2012; Héberger and Škrbić, 2012).
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CEFSER dissemination activities. The CEFSER team members have
significant experience in organization of international meetings, being
organizer of three international conferences and about ten open-access
training courses on different subjects (chemical contaminants in the
environment and food, advanced analytical methods, risk assessment, new
remediation technologies, applied chemometrics, communication science,
etc.). The lecturers from the well known EU labs, including the eminent
researchers in the field of chemical contaminants in food and the
environment, contributed to the events, recognizing the importance of the
CEFSER Lab in the region as well as for the European Research Area.
Moreover, the CEFSER Lab is open for joint research, including the training
of the researchers. Till now, it hosted and trained over 30 researchers from
the Balkan region and wider (e.g. from Estonia). Additionally, joint research
on contaminants presence and risk assessment has been conducted with
partner from Barcelona, Spain (Department of Enviromental Chemistry,
Institute of Environmental Assessment and Water Research), including
perfluorinated compounds, heavy elements, brominated compounds and
mycotoxins, In fact, the results on the occurrence of perfluorinated
compounds in food from the Serbian market, including infant and baby food
produced in Serbia have been obtained for the first time ever.
Conclusion. Through capital investments in a highly sophisticated analytical
instruments, upgrading of the existing equipment, reinforcement of the
human resources (hiring, mobility, trainings by the leading researchers from
EU, etc), and networking with advanced EU institutions, CEFSER integrates
Faculty of Technology within the European Research Area, contributing to
general harmonization of R&D within the food and environmental chemical
safety and emerging risks research. Thus, CEFSER Lab is a modern research
centre, capable to tackle the latest challenges in domains of food safety and
environmental protection.
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INSTITUTIONAL PRESENTATION
University of Novi Sad.University of Novi Sad was founded on June 1960 in
Novi Sad. 1 Today it comprises 14 faculties located in the four major towns
of the Autonomous Province of Vojvodina. The University of Novi Sad is
now the second largest among six state universities in Serbia. The main
University Campus, covering an area of 259,807 m², provides the University
of Novi Sad with a unique and beautiful setting in the region and the city of
Novi Sad. Having invested considerable efforts in intensifying international
cooperation and participating in the process of university reforms in Europe,
the University of Novi Sad has come to be recognized as a reform-oriented
university in the region and on the map of universities in Europe. UNS has
cca. 15,000 students at undergraduate and master studies (56% women),
2,500 attained doctoral degrees, 2,700 teaching staff.
Faculty of Technology.The Faculty of Technology, is a part of the University
of Novi Sad, was founded in 1959. Now the Faculty has 5 main study
programmes providing academic education (BSc, MSc, PhD): Food
Engineering, Biotechnology, Pharmaceutical engineering, Chemical
engineering and Material engineering. The Faculty received the acreditation
for education 2007 and was the first acreditated Faculty of technology in
Serbia.
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The Faculty of Technology is organized to work in 8 departments:
Department of Basic Engineering disciplines, Department of Applied and
engineering chemistry, Department of chemical engineering, Department of
carbohydrate food engineering, Department of Food preservation
engineering, Department of biotechnology and pharmaceutical engineering,
Department of oil and petrochemical refining, Department of material
engineering. There are two laboratories working on the faculty: Laboratory
for Food Analyses, and Laboratory for Packaging. The faculty received the
acreditation for research and scientific activities in 2006.
The industry continually supports the research work of scientists at TFNS
and collaborates with them. The scientists have already experience in the
running of FP7, TEMPUS; EUREKA, COST and IPA projects. The TFNS
has 16 projects of the Serbian Ministry of Science and 11 regional projects of
Province of Vojvodina. FTNS have soem Innovations as well as bilateral and
regional cooperation. Faculty has projects from the area of food, chemical,
pharmaceutical, biotechnological engineering, fundamental investigations
and chemistry, material science, as well as in area of environmental
protection and energy efficiency. Currently at the TFNS 68 PhD researchers
are divided among the 8 departments.
Carbohydrate Food Engineering Department. Activities of the Department
of Carbohydrate Food Engineering are focused on the experimental
investigations concerned dietary fibres, products with low trans fatty acids,
starch derivates (maltodextrines) and oil in water emulsions. The current
research focuses on developing cookies enriched with dietary fibre of
different sources. and fat filling with low energy and high nutritive value and
their characterization using NMR, DSC, texturometer and rheological
measurements.
Department of Carbohydrate Food Engineering in past 10 years started
investigations in membrane filtration processes and their implementation in
food industry and wastewater treatment. Investigations are at the moment
carry out on micro- and ultrafiltration in the starch, sugar and oil industry and
in wastewater treatment (fig. 1). Nowadays, the scientific work on this
Department is conducting within scientific projects supported by Ministry of
Education and Science, Republic of Serbia (new functional food products),
Government of Norway (sensory laboratory) and European union - IPA
project (wastewater treatment).
However, we are willing to start
collaboration with Istituto per la Tecnologia delle Membrane (ITM-CNR)
from Rende, Calabria, leaded by prof. dr Lidietta Giorno. We would like to
collaborate with this institute concerned membrane science.
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Figure 1. Membrane separation unit.
Food Preservation Department. Researchers from Department of Food
Preservation work on several problems together with the food industry:
functional dairy products, solving problems of oil industry, new meet
products, investigations in the sensory characteristics of the beverages.
Laboratory for Food Microbiology. Laboratory for Food Microbiology on the
Faculty of Technology belongs to the Food Preservation Department. Within
the laboratory, microbiological analyses of food are carrying out, as a part of
both educational and scientific activities. Scientific activities in Laboratory
are mainly focused on isolation and identification of moulds, examination of
their toxigenic properties, antifungal assessment of different food-grade
compounds and qualification and quantification of mycotoxins. These
objectives are of special interests for young researchers, PhD candidates and
future food microbiology specialist studying in this laboratory.
Nowadays, all scientific work in Laboratory is conducting within scientific
projects supported by Ministry of Education and Science, Republic of Serbia.
However, leaded by project manager, professor Marija Škrinjar, we are about
to start very interesting collaboration with Institute of Sciences of Food
Production (ISPA), National Research Council (CNR), Bari, Italy, leaded by
Dr. Antonio Logrieco and Dr. Antonio Moretti. This collaboration will
hopefully be realized within EUREKA project. At the moment, all requested
documentation has been submitted to our Ministry, and we are waiting for
evaluation.
Project proposal is focused on microbiological and mycotoxicological
improvement of fermented and dry cured meat products. The possibility to
obtain significantly improved product has been seen in application of some
spice essential oils, reported to have antimicrobial properties. The plan is,
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primarily, to examine the antimicrobial potential of different spice essential
oils and their combinations, commonly used in fermented and dry cured meat
products processing. This examination would highlight the potential ability of
spices to inhibit the mould growth and mycotoxin production in
aforementioned products, in concentrations that are sensorial acceptable.
Secondly, optimal concentration of antimicrobial compound will be applied
for product packing, through active bio-based polymeric materials. The
expected overall result of three-year Eureka project would be fermented and
dry cured meat products with improved safety and sensorial properties and
extended shelf-life.
Biotechnology and Pharmaceutical Engineering Department. Activities of
the Department of Biotechnology and Pharmaceutical Engineering are
investigation of development of bioethanol production from byproduct and
intermediate from sugar beet processing. The special emphasis of this
investigation is effects on ecology and remission of effect of greenhouse.
Application of bioethanol as renewable fuel tributary on remission of harmful
gasses: CO2, NO, SO2. They also work on water and wastewater treatment by
adsorption, coagulation/flocculation.
Applied and Engineering Chemistry Department. Researchers from
Department of Applied and Engineering Chemistry cover fields of chemical
analysis and development of analytical systems as well as separation of
different classes of molecules. Furthermore, some of them are dealing with
chemistry of free radicals and their scavengers preferentially isolated from
plants. Microencapsulating of physiologically active compounds is another
field as well as isolation and purification of enzymes and their application.
Material Engineering Department. Activities of the Department of Material
Engineering researchers are focused on development of innovative methods
for synthesis of different oxide nano-powders and processing of bulk
ceramics, polymer based nano-composites and thick films with improved
electrical and magnetic properties and their application in novel technologies:
electronics, soft magnets and solid oxide fuel cells.
Chemical Engineering Department. Some of the researchers from the
Department of the Chemical Engineering work in the field of fluid flow
through porous media and heterogeneous catalysis with emphasis on
environmental science. The other researchers are interested in mathematical
modelling of technological processes and membrane reactors. Also they
worked on improving the energy efficiency in the sugar industry by
performance of falling film plate evaporators in reconstructed multiple-effect
evaporation station in sugar factory.
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The Institute Mihajlo Pupin (www.pupin.rs) is a leading Serbian R&D
institution in information and communication technologies, the largest and
oldest in the whole South Eastern Europe. The institute was founded in 1946
and has 447 employees, 250 of them being researchers. At Pupin Institute,
the projects of critical national importance have been conducted, combining
systems engineering and information technology to develop innovative
solutions in the area of telecommunications and computer networks,
knowledge and content technologies and applications, Web services,
robotics, management information systems, e-government, electrical power
system management, water supply management, traffic control, facility
management (including security) etc. For projects on a large scale, the
Mihajlo Pupin Institute assembles a team with the best mixture of expertise
appropriate to that specific engagement. Pupin also provides a wide range of
products and services. Its service scope covers customized IT solutions,
HW/SW outsourcing, technology consulting, engineering, prototyping, and
system design and integration. ISO 9001 Quality Assurance Certificate that
Pupin holds guaranties that it meets the value and quality expectations of its
customers. Leading world companies such as Raytheon, BASF, NCR and
Philips had benefited from Pupin’s solutions and services. Pupin is currently
involved in 22 research project funded by the Serbian Ministry of Science
(having the major share in national R&D funding). ). It is also the most
successful Serbian institute when it comes to internationally funded research,
being involved in 16 FP7 projects (REFLECT, AgroSENSE, WBC-INCO.
NET, PERFECTION, HELENA, HydroWEEE , ICT- WEB-PROMS,
EMILI, Energy Warden, PROCEED, METANET, CASCADE, LOD2, EPICHUB, HW-DEMO, SPARTACUS), four CIP/EIP projects (EIIRC, GREEN,
WEEEN, CESAR) three FP6 projects (SARIB, PROMETEA and
Web4WeB), two EC Interreg/ CADSES projects (I2E and STRIM), and 2
SEE projects (FORSEE, Intervalue). In more than a half of the above
mentioned international research projects, our Institute is partnering with
Italian Institutions, both Universities and SMEs.
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Introduction. The aim of this preliminary study was to examine
electrophysiologic characteristics of the state of drowsiness. State of
drowsiness, or hypnagogic state is the transitional state between wakefulness
and sleep. State of drowsiness is of special interest for the biomedical
researchers in the light of the epidemiological data which state that 60% of
adult drivers in USA – about 118 million people – say they have driven a
vehicle while feeling drowsy in the past year, and more than one-third, (37%
or 103 million people), have actually fallen asleep at the wheel (National
Sleep Foundation, 2012). This results in an estimated 100,000 police-reported
crashes: 1,550 deaths, 71,000 injuries, and $12.5 billion in monetary losses.
These figures may be the tip of the iceberg, due to objective difficulty to
attribute crashes to sleepiness.
Physiologically, state of drowsiness is characterized by the decrease of
sensory signal detection and the decrease of the motor reaction time (Ogilvie
and Wilkinson, 1984). Psychologically, it is characterized by the decrease of
the attention level and dream like mentation (Nielsen et al., 2005). State of
drowsiness, on the basis of electroencephalogram, was described as a ninestage phase (Hori et al. ,1990). The first four stages were shown to be the
most correlated to the decrease of attention level (Nielsen et al., 2005) and
they are characterized by the dominance of EEG alpha activity (8-12 Hz) and
its gradual decrease towards deeper drowsiness stages (1-4). This period was
the focus of our investigation.
Methods and Results. Each oscillation, as we did with alpha oscillation, can
be studied for its amplitude A, and for its phase φ;

U (t ) = A sin(ωt + ϕ )

(1)

In our first work (Bojić et al., 2010) we analysed the relation of alpha
amplitude to the fractal dimension (FD), measure of the EEG signal
complexity, in order to take into account both linear and nonlinear neuronal
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dynamics. We examined and compared topographic distribution of EEG FD
between states of relaxed wakefulness and drowsiness, as well as FD
differences. In our second work (Kalauzi et al., 2012) we studied changes in
alpha phase shifts occurring during the wake-to-drowsy transition. We
defined four measures in order to investigate the dynamical interrelationship
of EEG signals at different electrodes: 1) Alpha carrier frequency (ACF) - a
mathematical concept developed to overcome the FFT limitations for
calculating the leading oscillatory component of the signal; 2) Alpha carrier
frequency phase shift was defined as the difference in ACF phases between
two electrodes; 3) ACF phase potential is the characteristics of one electrode
- it is defined as an average value of ACF phase shifts of all electrode pairs,
where that electrode was positioned as the first in the pair; 4) ACF phase
locking is the feature of two electrodes and it is the measure of their
synchronicity; it is calculated as the reciprocal value of the standard deviation
of ACF phase shifts. In order to establish the relationship between changes of
the FD and the degree of alpha activity, a series of simulations were
performed and a four parameter mathematical model was developed.
Coefficient of nonlinear correlation between the simulated and measured
EEG data was 0.682. Relatively large size of the two ensembles of FD values
(in the wake and drowsy states) allowed us to study EEG FD as a random
variable by plotting its probability density estimate (PDE). Number of peaks
of FD PDE distribution decreased from 4 to 2 when shifting from wake to
drowsy. Four groups of EEG regions could be distinguished in wakefulness:
O2O1; T6P4T5P3; C3F3F4C4F8F7; T4T3, while in drowsiness FD values
increased and regrouped to two (O2O1P3T6P4T5; C3C4F4F3F8T4T3F7).
We also observed the topographical distribution of EEG FD differences
between wake and drowsy state. The analysis pointed to the electrodes F7,
O1 and F3 as the positions with the greatest FD changes.
In our second work (Kalauzi et al., 2012) we calculated and tested the
accuracy of our proposed model of alpha carrier frequency phase shift and it
turned out as the most accurate estimation of phase shift, with respect to all
other Fourier components phase shifts. The greatest change in phase shifts
during the transition occurred in four frontal regions. Regarding ACF phase
potentials, in the wake state two groups of channels arranged in anteroposterior direction could be observed: frontal, central and temporal were
characterized by small, while temporoparietal and occipital had large values
of phase potential. This difference was statistically confirmed. Regarding
ACF phase locking, we plotted channels with above-than-average
synchronous phase locking of channel pairs, and we deduced that these
channels were different in the two states. Wake state had two separate
regions: anterior, with numerous intraregional connections, and posterior
with less developed intraregional network. In the drowsy state these two
regions merged into one, spreading in antero-posterior direction.
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Conclusions. We can conclude that we introduced a new way of analysis of
EEG oscillations by treating them as stable carrier frequency signals. This
model is particularly adequate for studying alpha states of the brain. We
found that EEG channels can be differently coupled in the two states,
synchronized in wake and less synchronized in drowsiness. Our data say that
first uncoupling of synchronized activity was in frontal regions - which is in
line with the fact that in drowsiness there is the reduction of the highest
cognitive functions (Nielsen et al., 2005) and increase of motor reaction time
(Stuss et al., 2005). Our hypothesis is that increased alpha phase locking in
the frontal and fronto-temporal regions might be a necessary condition for the
presence of alertness during full wakefulness. Alpha phase potentials speak
for the presence of a contraphase of alpha oscillations between anterior and
posterior regions in wakefulness; while in drowsiness we registered the
emergence of new alpha clusters in the anterior brain regions, speaking in
favour of existence of diffuse alpha generators. Results obtained for ACF
phase locking may be interpreted as correlating with the distribution of
specific transient neuronal assemblies (Dehaene et al., 1998; Jann et al.,
2009): two assemblies in wake integrating into one in the drowsy state.
Perspectives of this study. This new method gives a new insight into the
phenomenon of drowsiness, having a high potential both in basic and clinical
research. It could, hopefully, find its way toward clinical diagnostics as a tool
in pathologies like insomnia, obstructive sleep apnea or narcolepsy. More, it
could find its application in the diagnostics of somnolence in healthy by
improving somnolence detection systems.
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ABOUT IRITEL
Iritel was founded in February 1967 as the Research and
Development Institute of Elektronska industrija. It became the stand-alone
company in January 1991.
Iritel has been accredited as Research and Development Institute
with Serbian Ministry of Education, Science and Technological Development
with its own Scientific Council.
The number of employees is now about 180 with 10 Ph.D. experts
and more than 35 researchers and 100 engineers. Iritel is the leading
company in Serbia in the field of telecommunications and electronics having
in mind research, development production, and engineering.
The main programs and activities comprise:
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•

digital transmission systems, especially optical digital
systems,

•

radio communications,

•

power electronics,

•

switching systems,

•

electronics support technologies.
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INTERNATIONAL COOPERATION AND EXPORT
Iritel had the fruitful international cooperation especially in the field
of radio communications. The development and manufacturing projects have
been realised with world famous companies like former Racal (now in
Thales), former Thomson (now in Thales), former AEG Telefunken (now in
EADS), Rockwell Collins, Anritsu, Sagem. Ten automatic real-time
VHF/UHF radio signal classifiers were delivered to British Racal for project
Sea Eagle in 1991. Also, the large HF radio centre was exported and built at
Middle East.
The export in the field of digital transmission systems has been
world-wide covering South America (Chile, Brasil) and Africa (Uganda,
Angola, Syria). The department of electronics support technologies is being
engaged in cooperation with Phillips (Holland, Germany) for example.
Research Software Defined Radio
Software Defined Radio (SDR) World Forum was established in
2000. Iritel started with research in SDR in 2001. Three research projects in
software radio applications supported by Serbian Ministry of Science and
Technological Development were finalised by Iritel in the past. These
projects were designated as IT 1.18.0100, TR 6149B, and TR 11030 by
Serbian Ministry of Science [www.mpn.gov.rs]. The main results of these
projects could be summarized such as:
•

Software defined radar receiver in VHF/UHF,

•

FPGA platforms based on Virtex II and Spartan 3
technology,

•

Six channels
applications,

•

Antenna Distribution Systems in HF, VHF, and UHF, etc.

wideband

HF

receiver

for

various

AESA (Active Electronically Scanned Arrays) Radar Technology
AESA Radar World Forum was founded in 2010 as widely adopted
standard. First research steps made by Iritel in this field were in the same
year. Numerous simulations and preliminary technical solutions for AESA
panels have been realised in last three years and the practical
implementations will be started next year.
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BILATERAL COOPERATION WITH ITALIAN COMPANIES
The contacts with Italian companies like Vitrociset, Virtualabs, and
Penta Consulting were established in January 2012. Non-disclosure agrement
was signed with Vitrociset in March 2012. In addition, Dr Fillipo Neri from
Virtualabs was invited to give the introductory presentation on AESA and
SDR technology at Internation Conference OTEH ’2012 held in Beograd on
September 18 and 19. Further mutually benefitial cooperation will be
expected next year with practical goals and implementations.
References: www.iritel.com; www.mpn.gov.rs
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Last decades brought new ecological requirements in production of almost all
materials in different fields of application (Živković, 2012). It was followed
by adequate legislatives (Ćosović, 2012):
•

WEEE DIRECTIVE - Waste Electrical and Electronic Equipment
requiring producers to manage post-consumer recycling and
disposal of electronic products effective from August 13, 2005;

•

RoHS - Restriction of Hazardous Substances on limited use of lead,
cadmium, mercury, hexavalent chromium, PBB and PBDE in
electronic products, which is effective from July 1, 2006; and

•

EuP DIRECTIVE - Energy Using Products Requires producers to
design products to meet specific eco-design criteria over entire life
cycle effective from 2007 for certain specific products.

Negative ecological impacts of electronic materials containing lead,
cadmium, mercury, etc. - due to high toxic effects of listed metals, led to the
development of eco- or hazardous-free materials, for most of which is typical
to be lead-free materials.
Two projects in the scope of European Cooperation in the Field of Scientific
and Technical Research - COST531 (COST531 homepage) and
COSTMP0602 (COST MP0602 homepage) were conducted in the period
2002-2011, presenting significant contribution to investigation of lead-free
solder materials (Ipser, 2007). The focus of both mentioned COST Action
was the investigation of Pb-free replacements for high-Pb solders for low and
high temperature applications, through a study of the chemical, physical and
mechanical properties of alloys containing a large number of permutations of
different alloying elements (COST531 homepage, COST MP0602
homepage).
A multi-scale approach was used in order to define: the application of
thermodynamics and kinetics to the study of alloying behavior, the
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development of materials property databases, the creation of a
phenomenological description of corrosion and deformation processes
occurring in a solder joint during fabrication and service, the investigation by
experiment and modeling of the initial stage of the formation of intermetallic
phases at the solder/substrate interface, involving the consideration of
diffusion (COST531 homepage, COST MP0602 homepage).
Numerous binary, ternary and multicomponent systems were examined as
new potential low temperature lead-free solders (Table 1), while other
systems – Ag-Bi based, Zn-Al based (with Ge, Ga, Sn, Bi, i.e.), Sb-Sn based,
Cu-Ni-based, Au-based, etc., were investigated as high temperature lead-free
solder materials.
Table 1. Assessed Ternary Systems in the COST 531 Thermodynamic
Database (Kroupa, 2007).
Ag-Au-Bi
Ag-Au-Cu
Ag-Au-Sb
Ag-Bi-Sn

Ag-Cu-Ni
Ag-Cu-Pb
Ag-Cu-Sn
Ag-In-Sn

Ag-Ni-Sn
Au-In-Sb
Au-In-Sn
Au-Ni-Sn

Bi-In-Sn
Bi-Sb-Sn
Bi-Sn-Zn
Cu-In-Sn

Cu-Ni-Sb
Cu-Ni-Sn
In-Sb-Sn
In-Sn-Zn

One of most important outcomes of these projects were thermodynamic
databases developed in the frame of COST 531 and COST MP0602 projects,
having the potential for being of immense benefit to the electronics industry
(Kroupa, 2007).
These COST projects gathered scientists and researchers from all Europe in
order to find and investigate suitable substitute to commonly used Pb-Sn
solder, especially in the field of experimental investigation and calculation of
thermodynamic and other properties of different classes of advanced
ecological electronic materials.
Researchers from Italy (Department of Chemistry and Industrial Chemistry,
University of Genoa – Prof. dr Gabriella Borzone and her team, and CNRIENI Genoa – Dr Rada Novaković and Dr Enrica Ricci) and Serbia
(Department of Metallurgy, Technical Faculty in Bor – Prof. dr Dragana
Živković and her team) participated and collaborated actively in both actions.
The cooperation in the field of thermodynamics of alloys between our
institutions started earlier, and the name of late Prof. dr Riccardo Ferro
(UNIGE) should be mentioned here, for his great support to development of
the cooperation between mentioned institutions.
As a positive continuation of joint research in the frame of COST projects,
bilateral agreement between Department of Chemistry and Industrial
Chemistry, University of Genoa and Technical Faculty in Bor, University in
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Belgrade was signed, short scientific studies were conducted in both
directions, membership of influential Italian scientific workers was achieved
in the Editorial Board of Journal of Mining and Metallurgy, Section B:
Metallurgy) published by Technical Faculty in Bor, Italian researchers were
included as researchers abroad in national project OI172037 (period 20102014, project coordinator - Prof. dr Dragana Živković) financed by Ministry
of Education, Science and Technological Development, Republic of Serbia,
also there were some joint publications and communications, i.e. (Živković,
2010).
It can be concluded that joint participation in two COST projects on
advanced ecological electronic materials were the initial step for long-lasting
cooperation between Italian and Serbian scientists in the field of
thermodynamics of alloys, which, as we all expect, will prosper in the future
to our mutual satisfaction.
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The University of Belgrade Institute for Medical Research (IMR) is marking
its 65th anniversary as an established leading research organization in various
areas of the challenging field of biomedicine, active in basic, translational
and clinical research. A means to remain abreast of all the newest
developments as well as to ensure access to cutting-edge technologies, a task
challenging in today’s world even for societies with much greater material
and human resources, has long been sought, and often found, in international
collaborations. The most longstanding ones, such as with the Medical
College of Georgia in Augusta, Georgia, or the University of Tennessee at
Knoxville, USA, date back to the sixties, and have been followed by many
others which included various leading European and US academic
institutions. With Italy, the first collaboration established has been with the
Istituto di Fisiologia Umana dell’Università di Pisa, where Dr. Milka Ćulić
(then Stanojević), worked with Prof. Ottavio Pompeiano, and which has
resulted in her doctoral dissertation defended in 1979 at the Belgrade
University School of Medicine. However, since there was no official
collaboration program supported by national level funding bodies, most
collaborations remained at personal level. On the other hand, it was such
personal collaborations, including those with colleagues from Italy, which
helped IMR researchers remain vital even under the most unfavorable of
circumstances during the nineties.
Fortunately, all this is history today, and the new millennium also marked the
inclusion of Serbia into joint EU R&D programs. This opened a new era,
providing for collaboration within INCO projects specific for the West
Balkans where Italian counterparts served as knowledge providers, and of
late, for collaborative projects in which teams from both IMR and Italian
institutions work together. The areas in which the IMR is specifically active
and where future cooperation may be expected include hematology,
cardiovascular physiology, neurophysiology, immunobiology, microbiology
& parasitology and nutrition & metabolism. Some ongoing collaborations of
IMR and Italian scientists include the partnership of the IMR Centre for
Parasitic Zoonoses, stemming from the Group for Parasitology through the
means of an FP6-INCO project, with Dr. Edoardo Pozio of the EU Reference
114

AIS3: Status and Perspectives of the Scientific and Technological Bilateral
Cooperation, Belgrade 2012

Laboratory for Parasites at the Istituto Superiore di Sanità in Rome initiated
already during its establishment, and with Prof. Dr. Laura Rinaldi of the
Faculty of Veterinary Medicine, University of Naples “Federico II” in Naples
who is engaged as an international participant on the nationally-funded
research project currently being carried out in this group. A most recent
example includes a cooperation established only this year between Dr. Saša
Filipović of the IMR Group for neurophysiology and Prof. Dr. Ljubica
Konstantinović of the Clinic for Rehabilitation „Dr. M. Zotović“ with
Professors Dr. Calogero Foti and Dr. Diego Centonze of the Tor Vergata
University of Rome in the field of neurologic rehabilitation in multiple
sclerosis. It should be mentioned that the Italian Government has also been
supportive of the education and training of IMR researchers in Italy, such as
was the high specialization in nutrition of Dr. Gordana Petrović-Oggiano of
the IMR Group for Nutrition & Metabolism at the Dipartimento per la
Patologia e Medicina Sperimentale, Università "Sapienza" in Rome,
supported by a scholarship from the Italian Ministry of Foreign Affairs.
It is to be hoped that the foundation of a joint association of Italian and
Serbian scientists will allow for the rising of the scientific and technological
cooperation between our countries to the next level. Specifically, the AIS
activities are expected to allow for the strengthening of existing and
development of new ties both at the bilateral level and within wider European
collaborations, in this most noble of human endeavors.
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INSTITUTIONAL PRESENTATION
Institute of Food Technology (FINS) is one of the leading research
institutes in the field of food and feed and dissemination of knowledge in
Serbia and South Eastern Europe. Our research and the business strategy are
consistent with national and European strategy of research and development
priorities in agriculture and food areas.
The main guidelines of this strategy include the advancement of
knowledge in sustainable food production management, production and
exploitation of biological resources and the development of new technologies
and products in the food chain.
The Institute was established by the Executive Council of AP
Vojvodina based on the research potential and almost 50 years long tradition
and experience of the Department for technology of wheat and flour,
Department of sugar technology, Department of meat technology,
Department of fruit and vegetables technology and the Department of feed
technology who operated within the Yugoslav Institute for the food and
Faculty of Technology in Novi Sad.
FINS started to work as an independent institution in January of
2007 and has been accepted as a member of the University of Novi Sad in
December of 2007.

VISION
Institute as a center of excellence and one of the leaders of scientific and
technological
development and innovation in the food chain in Europe and worldwide.
MISSION
Performing a high quality scientific research at the national and international
level and its application to increase competitiveness of Serbian economy by
improving the production of safe and healthy food which contributes to the
health and well-being of the society.

116

AIS3: Status and Perspectives of the Scientific and Technological Bilateral
Cooperation, Belgrade 2012

HUMAN RESOURCES

Human resources structure

17
28

Researchers
55
Technical
staff

ACTIVITIES
Research and Development
The Institute has extensive expertise and experience in applying the latest
scientific achievements in research related to food and feed technology. In
addition to an experienced team of researchers enhanced with young
associates, Institute is equipped with modern instruments that guarantee high
quality results and products. Investigations are carried out in accordance with
national and European strategic priorities and modern industrial requirements
and trends.
Accredited FINS Laboratory– FINSLab
Our accredited laboratory uses more than 300 analytical methods in
cooperation with manufacturers of food products, in order to provide constant
quality and safety of their products. Methods are constantly being updated in
line with the needs and demands of our partners from industry, consumers,
inspection services and others.
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Knowledge and Technology Transfer
Cooperation with industry is an important segment of the Institute's activities
and the bridge between research and its application in practice. This process
is realized through the transfer of knowledge via conferences, seminars and
workshops, as well as through the transfer of technology through projects,
consulting, design, feasibility studies and detailed studies on specific
products, training and the like. That's why we say that the Institute is a place
where science and industry meet.
Education, Dissemination and Training
Dissemination of scientific and technological knowledge in the field of food
and feed technology is done by organizing conferences, seminars, workshops
for SMEs, publishing, demonstration exercises for students, guest
appearances in the media and various other forms of popularization of
science and our achievements.
International cooperation
We attach great importance to international cooperation, as a way to enter
into scientific research in our field together with foreign colleagues, and to
provide support from international funds to finance research projects,
strengthening our research potential and networking with other institutions.
International projects
FP7-REGPOT-2007-3 Reinforcement of feed to Food Research Centre at the
Institute for Food Technology of the University of Novi Sad "-" Feed-ToFood "
FP7 - Low Cost Technologies and traditional ingredients for the production
of Affordable, nutritionally correct, Convenient Foods enhancing population
health in groups at risk of poverty – CHANCE
FP7 - Strengthening cooperation in food safety, Safe Food for Europe Coordination of research activities and dissemination of research results of
EC funded food safety - "FOODSEG"
Setting up the innovation support mechanisms and increasing awareness on
the potential of Food Innovation and RTD in the South-East Europe area
(INNOFOODSEE) (SEE Transnational Cooperation Programme)
118

AIS3: Status and Perspectives of the Scientific and Technological Bilateral
Cooperation, Belgrade 2012

COST Action FA1005: Improving health properties of food by sharing our
knowledge on the digestive process - "INFOGEST"
COST Action FA 0802: "Feed for Health"
IPA (Serbia - Hungary) - Research cooperation on developing innovative fish
feed for promotion of healthy food in the region.
IPA (Serbia - Hungary) - Improvement of safety of corn based feedstuffs
through using more resistant hybrids and management of corn processing.
Bilateral cooperation with France, Romania, Bulgaria, Croatia, Syria,
Ukraine.
FINS is a member of various international organizations in the field of food
and food technology:
EUFETEC, FEFAC, FOODFORCE, Food for Life, Food Cluster Initiative,
IFIF, EFOST, ISEKI and others, through which influences the formation of
its own, national and European strategies in the production food and feed.
Through various international projects and conferences Institute cooperates
with many similar institutions in the country, region, Europe and the world,
contributing to the general progress of science and knowledge in the field of
food and feed.
COOPERATION WITH BUSINESS AND INDUSTRY
Our researchers collaborate with colleagues from business and industry in
many ways with the aim of applying the latest knowledge in the process of
food and feed production.
The general goal is to improve the quality and safety of food and feed
products and to increase their competitiveness in domestic and global
markets.
Within that, we adjust our activities to suit the individual needs of our clients
through:
• Research partnerships;
• Solving specific problems;
• Specialist analysis;
• Short-term studies;
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• Partnership on international projects;
• Training and advice.
Our services, appraisals and consulting are focused on:
• Evaluation of needs and existing conditions;
• Preparation of studies, expertise and projects;
• Design of production processes;
• Determination of product characteristics;
• Biological experiments;
•Tests and quality analysis (chemical, physical and microbiological);
•Tests and analysis necessary for product registration;
• Consultation on the implementation of existing regulations;
• Practical training programs;
• Process demonstrations;
• Presentations of developed and innovative technologies.
Institute’s strengths:
• experienced researchers
• young researchers with international research experience
• modern equipment for experimental tests
• equipment for Quality Control
• links with industry and other participants in the food chain
• links with policy makers in the area of food and feed
• links with researchers around the world
• visibility at EU level and beyond
LET’S BE PARTNERS, FOR BETTER FOOD AND HEALTHIER LIFE
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The Institute of Agricultural Economics (IAE) from Belgrade was founded by the
Directive of the FNR Yugoslavia Government in August 1949. During its
existence, as one of the oldest and the most esteemed scientific research
institutions of agriculture in the country, it has continuously pursued the
economic problems in agriculture, analysing them and giving proposals for
successful development of this important field of national economy. In the
beginning, the Institute was engaged mainly in tasks set by the former
Agricultural Council, but later the cooperation with cooperatives and combines
was established and, afterwards, an intense field- and scientific research - work
has started. Numerous regional researches have resulted with studies, plans and
development programs of the region and local communities, especially in less
developed/mountain areas of the country. More than 650 projects have been
realized in the Institute during 60 years of its scientific research work, in several
basic fields, both at macro and micro economic level. In ‘70s, the institute’s
engagement in applied research has begun, particularly related to the numerous
activities of the International Bank for Reconstruction and Development (IBRD).
Numerous regional investment projects, pre-investment studies and market
analyses for agricultural enterprises have been realized in that period.
In the latest professional orientation, the institute adjusts to the Republic of Serbia’s
orientation toward European integrations and activities which direct to creation of
developmental documents of strategic significance, adjusted to modern
requirements, which mean a base for measures and activities in developmental
processes of specific areas or specific sectors, as well as adjustment to integrative
processes of the EU in the field of agriculture and rural development.
The most represented scientific-research activity of the institute is multi-yearslasting participation on the projects funded by the Ministry of Education and
Science. The results on these projects are multiple and reflect, until now, in
organizing of number of international scientific meetings, publishing of many
monographs and scientific-research papers, etc. Previous project “Multifunctional
agriculture and rural development in function of inclusion of the Republic of
Serbia in the European Union” (project period 2006-2010), as well as actual
project “ III 46006 - Sustainable agriculture and rural development in function of
Republic of Serbia strategic goals achievement within the Danube region”
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(project period 2011-2014), are from significant importance for development of
Serbian agriculture.
Since 2009, the institute has involved in two international projects funded by
South East-Transnational Cooperation Programme (EU Water and Tech Food),
as well as in one bilateral scientific-research project between the Republic of
Serbia and the Republic of Croatia.
Among many professional activities of IAE, next could be expressed:
A) In the area of macroeconomic researches: examination of prices parity in
agriculture and food industry; calculation of production costs and market research
in agriculture; regionalization of agricultural production and evaluation of
conditions for production of organic and products with geographic origin; longterm strategies of integral development on local, regional, national and
international level; etc.
B) In the area of microeconomic researches: programs and development models
for family farms; estimation of capital value and establishment of restructuring
programs and development strategies for enterprises in agro-complex; definition
of company’s strategy for marketing activities; technological projects for
agricultural production and food industry; pre-investment and investment studies
and programs, feasibility studies and environmental impact evaluation;
adjustment of existing systems for production, management, environmental and
products quality and food safety; etc.
C) In the area of advisory, education, publishing and statistics: assistance in
defining organizational scheme for agricultural enterprises; assistance in the process
of establishment and work to agencies for rural development on different levels;
company’s staff education and training; publishing and statistical data bases
formatting for domestic users and international statistical publications; etc. IAE has
also published many monographs, thematic proceedings and books, for certain
internal and external authors, as well as co-publisher of three journals: “Economics
of Agriculture”, Belgrade, “Economics”, Niš and “Transition” (B&H, Croatia and
Romania).
In its work, the Institute of Agricultural Economics has devoted significant
attention to scientific staffdevelopment; encouraging the advanced training of
younger associates and their progress, and, therefore,it has become, to a
certain extent, a recruitment centre of qualified staff for other institutes,
universities andcompanies in agribusiness sector.
In last few years next projects can be expressed as highly important for
development of IAE: Multifunctional agriculture and rural development in function
of inclusion of the Republic of Serbia into the EU; Sustainable agriculture and rural
development in the function of strategic goals achievement within Danube region;
Development strategies of municipalities Mali Zvornik, Mionica, Beočin, Apatin,
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Bač, Lajkovac and Obrenovac; Strategy of agriculture development in Tuzla
Canton, B&H; Strategy of agriculture development of the city of Belgrade until
2015; Development strategy of Brcko District, B&H; Strategy of agriculture and
agro-industry development in Pančevocity; Competitiveness and comparative
sustainable rural development of Istra and Kolubara region; TECH. FOOD Solutions and interventions for the technological transfer and the innovation of the
agro-food sector in South East regions, and EU WATER - Transnational integrated
management of water resources in agriculture for the EU WATER emergency
control, both within transnational programs for South-East Europe; Development
strategy of agriculture and rural development of the Republic of Serbia for period
2010-2020; STAR Project under the World Bank and Ministry of Agriculture;
Analysis of incentive efficiency - feedback – catalogue of agricultural assets
calculation, Brčko District, B&H; etc.
The IAE Belgrade has developed scientific, business and technical cooperation with
many relatedinstitutions within the country and abroad, in the field of agriculture
and economics, before all universities, faculties, institutes and companies from
Italy, Austria, Germany, Slovenia,Poland,Greece, the Netherland, Czeck Republic,
Slovakia, France, Romania, Russian Federation, Bulgaria, Moldova, Bosnia and
Herzegovina, Republic of Srpska, Macedonia and Montenegro.
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SOX proteins constitute a large family of transcription factors implicated in
the regulation of various developmental processes. Essential functions have
been assigned to many Sox genes in multiple developmental and
physiological processes by studying naturally occurring mutations in humans,
as well as, by targeted mutations introduced in animal models. It has been
shown that many developmental processes depend on the presence of SOX
proteins, ranging from blastocyste formation, gastrulation, germ layer
formation, to formation of adult tissues and organs (Wegner 2005; Lefebvre
et al., 2007). In addition, the improper functioning of SOX genes has been
linked to a number of severe clinical disorders (Lefebvre et al., 2007).
The numerous evidences reveal the roles of SOX proteins in preservation of
stem cell characteristics and in maintaining pluripotency (Lefebvre, 2007).
Moreover, SOX proteins influence cell death, survival and proliferation, as
well as, cell fate decisions and consecutive lineage progression, driving
terminal differentiation of stem cells into specialized cell types (Wegner,
2005). Recently, it has been shown that SOX2 is one of the “magical four”
crucial transcription factors capable of cooperating to reprogram
differentiated cells into an induced pluripotent stem cell (iPS) (Takahashi et
al., 2007).
Until recently, the research in the Laboratory of human molecular genetics at
the Institute of molecular genetics and genetic engineering has been focused
on cloning the members of the human SOX gene family, as well as on
studying the control elements involved in transcriptional regulation of
expression of selected human SOX genes. We have identified numerous
transcription factors involved in the regulation of the SOX2 (Milivojevic et
al., 2010), SOX3 (Krstic et al., 2007; Nikcevic et al., 2008, Mojsin and
Stevanovic, 2010; Mojsin et al. 2012), SOX14 (Popovic et al., 2010) and
SOX18 genes (Petrovic et al., 2010).
SOX transcription factors and neurogenesis. SOX proteins are divided into
ten groups, with SOXB transcription factors (SOX1-3, SOX14, and SOX21)
playing major roles in neural development. SOX1 SOX2 and SOX3
transcription factors are recognized as important regulators responsible for
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maintaining neural progenitor or stem cell fate throughout ontogeny. The
expression of these transcription factors is maintained in the entire progenitor
population of the developing and adult nervous system (Pevny and Placzek,
2005). They promote self-renewal and maintain neural progenitor cells in an
undifferentiated state, while suppressing neuronal differentiation (Pevny and
Placzek, 2005). They continue to be expressed and to maintain neural
progenitors in the adult brain, controlling adult neurogenesis.
Since the neuronal loss is a common feature of many neurological disorders,
one of the major research goals is to get better insight into cellular and
molecular signaling underlying neural differentiation and neurogenesis. The
in vitro generation of neurons is a promising approach to produce specific
populations of neural cell types suitable for neural tissue repair and cellbased replacement therapies for the treatment of neurological disorders.
The pluripotent human embryonal carcinoma NT2/D1 cells have the ability
to differentiate along the neural lineage in the presence of retinoic acid (RA).
The properties of these cells are similar to those of progenitor cells in the
CNS, providing an excellent in vitro model system for studying the roles of
SOX transcription factors in promotion and regulation of neural
differentiation.
Ongoing research in the in the Laboratory of human molecular genetics at
the Institute of molecular genetics and genetic engineering. The ongoing
research is focused on studying the control of human SOX genes expression
and their roles in cell fate determination and differentiation. The research
goals are:
1. Identification of transcription factors (TFs) and signaling pathways
involved in SOX genes expression. Special focus has been made on TFs
having roles in regulation of nervous system development and neural
differentiation and regulation of angiogenesis.
2. Studying the effects of Wnt and Sonic Hedgehog (SHH) signaling
pathways on SOX genes expression. We are studying the effects of Wnt/SHH
signaling pathway on SOX genes expression, since Wnt and SHH signal
transduction pathways influence neural stem cells proliferation and
differentiation during embryonic development, and they are also identified as
key regulators of adult hippocampal neurogenesis.
3. To manipulate the level of SOXB genes expression by gain- and loss-offunction studies and to study the effects of modulation of their expression on
neural differentiation of NT2/D1 cells. Considering growing evidence
indicating that SOX2 expression level must be tightly controlled for proper
neural development, we have analyzed the effects of constitutive SOX2
overexpression on retinoic acid (RA) induced neuronal differentiation of
pluripotent NT2/D1 cells. We have shown that constitutive SOX2
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overexpression did not compromise the neuronal differentiation of NT2/D1
cells. Particularly, SOX2 overexpression induced reduction of the number of
terminally differentiated neurons and accumulation of cells in intermediate
stages of neuronal differentiation. Decreased number of terminally
differentiated neurons and the accumulation of cells in intermediate stages
lead to conclusion that SOX2 overexpression delays the process of neuronal
differentiation of NT2/D1 cells, an effect that has not been reported
previously
Collaboration with Italian partners. The collaboration has been established
with research group led by Prof. Roberto Mantovani (Dipartimento di
Scienze Biomolecolari e Biotecnologie, Università degli Studi di Milano)
which is focused on studying the role of transcription factors, including NFY, in stem cells biology. We have previously shown that NF-Y directly
regulates the expression of human SOX2, SOX3, SOX14 and SOX18 genes.
The specific goals of our collaborative research are:
1. To investigate the mechanistic role of NF-YA in the expansion of the stem
cells compartment(s), including mouse ES cells and human pluripotent
NT2/D1 cells.
2. To study specifically the NF-Y/Sox2 interplay and its role in proliferation
and differentiation at the molecular and genomic level.
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Tremor is the most common movement disorder and it is strongly increasing
in incidence and prevalence with ageing. More than 65% of the population
with upper limb tremor presents serious difficulties in performing activities
of daily living (ADL). Tremor is not life-threatening, but it can be
responsible for functional disability and social inconvenience. It is typically
managed by means of drugs, surgery, and deep brain stimulation, but
treatments are not effective in approximately 25% of patients.
Serbian
partner,
Una
Systems,
Company,
Belgrade,
http://www.unasistemi.com/ and two Italian partners: 1) URT (Università
Roma Tre, Rome), http://www.dea.uniroma3.it/biolab and 2) Smartex S.R.L.,
Company, Pisa, http://www.smartex.it/index.php/en/ joined EC FP7 research
project “An ambulatory BCI-driven tremor suppression system based on
functional electrical stimulation – TREMOR”. This Small/Medium-scale
focused ICT European project was funded with 2.14 million Euros during
three years period, 2008-2011.
TREMOR
project
http://cordis.europa.eu/projects/rcn/87753_en.html
proposed a multimodal Brain Computer Interface (BCI) with the main goal to
identify, characterize and track involuntary motor bioelectrical activity as a
command to trigger a biomechanical suppression of pathological tremor. The
main objective of the project was to validate, technically, functionally and
clinically, the concept of mechanically suppressing tremor through selective
Functional Electrical Stimulation (FES) based on a BCI-driven detection of
involuntary (tremor) motor activity. The proposed BCI combines CNS
(Electroencephalography, EEG) and PNS (Electromyography, EMG) data
with biomechanical data (Inertial Measurement Units, IMUs) in a sensor
fusion approach. It models and tracks both, tremor and voluntary motion. The
system includes a multi-channel array FES system for selective stimulation of
muscles for tremor suppression while reducing the influence on voluntary
motion. Final system detects and monitors involuntary motor activity
(tremor) through a multimodal BCI. For a potential commercial exploitation
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the embodiment should fit potential user expectations in terms of cosmetics,
functionality and aesthetics.
UNA Systems is a company with the established close collaboration with the
Laboratories for Biomedical Engineering and Technologies, University of
Belgrade School of Electrical Engineering, http://bmit.etf.rs/ and Laboratory
for Automatic Control, University of Novi Sad Faculty of Technical
Sciences, http://www.ftn.uns.ac.rs/. The main interest of the enterprise UNA
Systems is the contribution of technologies and methodologies for neurorehabilitation of individuals with sensory-motor impairments. Products are
successfully used in clinics and research institutes worldwide in the field of
functional electrical stimulation, electrotherapy, and motor rehabilitation.
UNA Systems designed, produced and distributed TremUNA stimulator
among partners of TREMOR project. TremUNA, designed according to
flexible concept, allows research to evaluate various movement control
strategies based on FES, musculo-sceletal models and BCI, Fig.1. Control of
FES settings in the integrated TREMOR platform [Rocon et al, 2010] uses a
communication protocol between a host PC and TremUNA stimulator. The
TremUNA is controlled by sending a set of simple ASCII commands.
Importantly, all of the stimulation parameters (e.g., pulse width, amplitude,
and frequency) can be adjusted and even modulated on a pulse by pulse basis.
Therefore, the stimulator is flexible enough to implement different strategies
for the control of the generated motor response. Amplitude, pulse width and
frequency modulation can be used.

Figure 1. TremUNA stimulator for tremor suppression is assembled in mobile
plastic box. Ergo case or “bodycase” make it possible for the user to wear the
unit - weather on the upper arm, forearm or waist. A convex box design
matches curves of the body.
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With more than ten years of experience with e-Textile, Smartex Co. is
composed by a mix of multidisciplinary professionals with strong skills
ranging from biology, to electronic engineering, science of materials,
biomedical and textile. On such a diversified know-how, Smartex bases its
ability to follow each step of the development and production of wearable
systems: from the choice of materials to the design of the acquisition board
until the final system.
References
Rocon E., Barrios L., Belda-Lois J.M., Manto M., D’Alessio T., Conforto S.,
Popović D.B., Paradiso R., Popović M.B., PonsJ.L. (2010) TREMOR: An
ambulatory BCI-driven tremor suppression system based on functional
electrical stimulation, Conference Integrating Brain-Computer Interfaces
with Conventional Assistive Technology, TOBI, 3-4 February 2010, Graz,
Austria, p.81

130

Thio-avarol derivatives and Alzheimer’s disease
Boris Pejin1
1

University of Belgrade, Department of Life Sciences, Institute for Multidisciplinary
Research, Kneza Viseslava 1, 11030 Belgrade, Republic of Serbia,
brspjn@gmail.com, borispejin@imsi.rs, boris.pejin@gmail.com.

Introduction
The acetylcholinesterase inhibitory activity of 23 thio-avarol derivatives (325) was evaluated and structure-activity relationship was determined.
Avarol is a marine sesquiterpenoid hydroquinone, previously isolated from
the marine sponge Dysidea avara (Minale et al., 1974; De Rosa et al., 1976)
with interesting pharmacological properties (De Rosa, 2002) including
antiinflammatory (Ferrándiz et al., 1994), antitumor (Shen et al., 2003),
antioxidant (Belisario et al., 1992), antiplatelet (Belisario et al., 1996), anti
HIV (Sarin et al., 1987), and antipsoriatic (Sipkema et al., 2005; Amigó et al.,
2008) effects. The biological activities of this compound have been
correlated with its redox chemistry and its ability to effect radical production,
while the terpenoid moiety plays a marginal role in biological processes (De
Rosa et al., 1991). These interesting findings prompted the colleagues from
the Institute of Biomolecular Chemistry of the National Research Council of
Italy (CNR-ICB in Pozzuoli-Naples; the research group of Dr. Savatore De
Rosa, Dirigente di Ricerca) and me to prepare further sulfhydryl derivatives
of avarol for extending the evaluation to other biological properties. In this
proceeding the acetylcholinesterase (AChE) inhibitory activity of five thioavarol derivatives is reported (Pejin et al., 2008). AChE is the enzyme
involved in the metabolic hydrolysis of acetylcholine at cholinergic synapses
in the central and peripheral nervous system. Its abnormal activity is one
factor responsible for Alzheimer’s disease, the most common cause of senile
dementia in later life. AChE inhibitors are still the best drugs currently
available for the management of this disease (Rhee et al., 2001).
Results and Discussion
Avarol (1) was isolated from the sponge D. avara, collected in the Bay of
Naples, Italy. Avarone (2) was obtained by Ag2O oxidation of avarol, in
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ethanol, as previously reported (Minale et al., 1974). Thio derivatives (3-25,
Figure 1) were generally obtained by slowly adding the corresponding thio
compound dissolved in ethanol to a solution of avarone in ethanol (Amigó et
al., 2007).
The AChE inhibition tests showed a moderate activity (1 µg) for all avarol
derivatives with a carboxylic acid group in the molecule (3, 6, 7, 24, and 25).
In comparison, the alkaloid galanthamine used clinically for the treatment of
Alzheimer’s disease (Scott and Goa, 2000) inhibited the enzyme at 0.01 µg.
Because most inhibitors of AChE are alkaloids that often possess several side
effects, it is important to search for new AChE inhibitors not belonging to
this structural class.

Figure 1. Chemical structures of avarol derivatives
Experimental Section
Animal Material
A voucher specimen of the sponge Dysidea avara Schmidt (Dictyoceratida)
is maintained in the collection of the CNR-ICB.
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Biological Assay
AChE inhibition was detected by a TLC bioautographic assay (Rhee et al.,
2001; Marston et al., 2002).
Acknowledgment
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One of the most important acts of cooperation between “Sapienza”
University of Rome, Faculty of Architecture, Department DATA and
Belgrade University, Faculty of Architecture, was born out of an important
degree programme: the II Level Master’s in “Architecture for Health”, cofinanced by the Italian Ministry of Foreign Affairs (MFA), and the General
Directorate for Development Cooperation. Each year, the Master’s recruits
up to twenty architects and engineers from developing countries.
The aim of the Master’s degree consists of the participants’ learning of
methods, knowledge and specialist competences concerning the design,
planning and programming of the activities of building and plant
maintenance. Moreover, the Master’s places particular attention to
environmental sustainability for healthcare buildings: sustainability is dealt
with fully, with regard to the typology of the buildings - whether they are of a
low or high level of complexity (from health centres to specialist hospitals) -,
the architectonic, plant and technological profiles, and the different scales of
representation of the project (from preliminary stages to the detail design).
Prior to her/his arrival in Italy, each participant selects a health structure with
specific characteristics – which fulfils the Master’s requisites - and she/he
gathers and organises all the information necessary for the “case study”.
Further, participants choose a site in their own country designated for the
construction of a new health centre. Once the participants arrive in Italy, they
begin to work on their selected “case study” while participating in the
teaching activities, workshops, and internships with the technicians of the
Technical Offices of the Hospital Trust or Local Health Boards in the Rome
area. In addition, they take guided tours to recently built hospital structures
situated outside Rome. Against this backdrop, the Masters programme has
achieved a significant international profile and has successfully built a
network of institutions situated in the Balkan Area.
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From the 2004 Master’s edition till the last edition held in 2011, the Master’s
has been granted to 95 architects and engineers (49 women and 46 men). The
geographical distribution is as follows:
-

Sub-Saharan Africa: 12 participants from East Africa
(Mozambique);
29 participants from the Balkans area: 4 from Albania, 4 from
Bosnia, 10 from Macedonia, 5 from Kosovo, and 6 from Serbia
(Tamara Stanisavljevic, 2004; Ivana Miletić, 2009; Vesna Mandić,
Ivana Vukić, 2010; Sladana Milvojevic, Tijana Tosic, 2011);

-

33 participants from the Mediterranean area and Near East:
− 21 participants from North Africa: 9 from Egypt, 4 from
Tunisia, 6 from Libya, 2 from Algeria
− 12 participants from the Middle East: 1 from Lebanon, 1
from Iraq, 7 from Syria and 3 from Jordan

-

21 participants from Central and South America: 3 from Nicaragua,
10 from Guatemala, 1 from Mexico, 2 from Bolivia, 1 from
Ecuador, 2 from Peru and 2 from Paraguay.

Over the past few years, the degree has attracted many applicants from Serbia
and other Balkan countries. However, for the 2013 edition the Master’s will
enroll only architects/engineers from Sub-Saharan countries.
A number of Serbian participants are now working in their field of expertise
– which was developed and consolidated during their Master’s degree.
However, their skills could be further improved. On this matter, there are a
number of ongoing cooperation projects with Serbian scholars. For example,
a participant of one of the Master’s editions (2009-2010) – who subsequently
obtained her PhD at Sapienza, University of Rome - has been acting as the
main link between this University and Belgrade University.
As part of the Erasmus Mundus programme, in 2012 I had the opportunity to
teach at Belgrade University for one month. Collaboratively designed with
Zoran Djukanovic and Ruzica Bozovic Stamenovic, I taught the course
“Health and urban design”: the course was aimed to redesign the open space
in the Serbian Clinic Centre in Belgrade. Research-based teaching is central
to healthcare building as this encompasses both design and the
conceptualisation of the healing environment. Healthcare, in fact, “is a state
of complete physical, mental and social wellbeing, and not merely the
absence of disease or infirmity, is a fundamental human right and that the
attainment of the highest possible level of health is a most important
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worldwide social goal whose realisation requires the action of many other
social and economic sectors in addition to the health sector” (International
Conference on Primary Health Care, World Health Organization and
UNICEF, Alma Ata, Kazakhstan, 1978).
In this field, expert architects and engineers can contribute to design better
architecture and carry out research to inform national policy-making. Serbia
is currently undergoing political change and its demographic makeup is
similar to other countries such as that of Italy. As a result, the public
healthcare services need to be renewed as the population gets older. It is
necessary to consider various scenarios and carry out research regarding the
best model which will answer these new needs.
Both institutions are jointly working to transfer the comprehensive Master’s
teaching experience gained at Sapienza University, Faculty of Architecture to
the University of Belgrade, Faculty of Architecture - with whom we have
been collaborating over the years.
Belgrade University could act as a hub in this field for the Balkan region. It is
important that on their return to Serbia, the Master’s Serbian participants can
participate in this important teaching process. Teacher training and research
is also an important step in this field. We are currently putting together a
team in order to submit a project to the European Union COST (European
Cooperation in Science and Technologies) programme – within the
“Individuals, Societies, Cultures and Health” sector.
It is really important that, in spite of the ongoing financial crisis, cooperation
between both universities and faculties is strengthened in an area - such as
that of the architecture for health – of high social, cultural and scientific
relevance.
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INSTITUTIONAL PRESENTATION
Faculty of Architecture, University of Belgrade is the oldest school of
architecture in South east Europe and still the only faculty of architecture in
Serbia. Here are also some other schools of architecture, but all of them are
basically Faculties of civil engineering with special departments of
architecture.
In order to improving previously implemented the Bologna process and
building up the capacity of the field of international cooperation, as one of
the key parameters of the quality of modern higher education, Faculty of
Architecture from University of Belgrade was realized a wide range of
different and very intense activities at the international academic scene.
Synchronization of all international activities between our Faculty and our
University was carried out through permanent contacts, consultations and
cooperation between the relevant official bodies.
In the aim of the progress and the growing importance of international
cooperation in future profiling of our school of architecture, as well as the
orientation to improving the academic standards in fields of education and
research, it was necessarily to institutionalize the sector of international
collaboration within the existing structure of our faculty. According to the
recommendations of the University of Belgrade, after very evident increasing
of work in field of international cooperation, the next step that we had
obviously done was institutionalization of the Centre of Accreditation and
International Cooperation at our Faculty.
In accordance with all results of our international activities, the Faculty of
Architecture has made notable progress and currently it is recognized as one
of the most active and most successful Faculty at the University of Belgrade
in the field of international academic collaborations.
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Serbia - Italy
Among the numerous agreements of international cooperation which our
Faculty is realizing with foreign schools as the most notable are those which
our school is realizing with Italian institutions.
Architecture as a profession occasionally meanders along diverse disciplines.
This is the crucial potential to develop inter-disciplinary, particularly in this
field, more than any other profession - because architecture is leaning to
interdisciplinary by default definition of the profession.
Unfortunately, in the building professions architects managed to convince
themselves that the centre of the universe is the great planet Architecture and
that most of others are on separate little moons that orbit rather helplessly in
its gravitational grip. Sometimes, as result of this nervous interdisciplinary,
architects are often desperately stretched among diverse disciplines, more
often between arts and engineering, particularly civil engineering.
Just because of that, the list of the Italian institutions with whom we choose
to collaborate is obviously interdisciplinary:
•
•
•
•
•
•
•

Faculty of Architecture “Ludovico Quaroni” University "La
Sapienza", Roma
Università di Firenze, Dipartimento di Urbanistica e Pianificazione
del Territorio, Firenze
Conservatorio di Musica 'Alfredo Casella', L'Aquila
Centro Ricerche Musicali, Roma
Istituto Superiore per le Industrie Artistiche, Roma
Dipartimento Industrial Design Tecnologie dell’Architettura e
Cultura dell’Ambiente ITACA dell’Università degli Studi di Roma
“La Sapienza”, Roma
Università degli Studi di Sassari – Facoltà di Architettura di
Alghero, Alghero

These cooperation is realized through a wide range of different activities:
exchange of professors and students, joint mentoring the diploma and
semester students works, lectures and consultations in preparation phase of
PHD theses, preparing the joint master and postgraduate studies, mutual
supporting the organization of scientific and research projects, joint
participation at international symposiums, organizing joint workshops, joint
participation at summer schools, joint publishing the books, organizing joint
exhibitions in Italy and Serbia, mutual work at architectural and urban
projects, joint application to European funds, etc.
Thanks to the help of BASILEUS program and some of other foreign funds, a
significant increasing the number of our students and teachers had been
exchanged with Italian schools. But, the number of Italian students and
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teachers who participated in activities at our Faculty was increasing too, but
it was very modest in total amount.
But, in any case, it’s very notable that results of those exchanging were more
than successful. Among numerous activities, we realized several of master
and bachelor courses together (workshops and lectures) among which we are
especially underlining:
•

•
•

•

AW_across the waters; the semester work; bachelor studio for urban
design at Faculty of Architecture, University of Belgrade and master
studio for architectural design at Faculty of Architecture “Ludovico
Quaroni” University "La Sapienza", Roma; 2007/2008.
The City and Design; the international long term conference framed
by elective master course at Faculty of Architecture, University of
Belgrade; 2009.
Incomplete Dream of Belgrade Continuity; the international
workshop; initiators: University of Firenze – Faculty of Architecture
– LabPSM – Laboratory – City and Territory in Southern Countries,
Firenze, Italy; partners: Keio University –Department of Systems
Design Engineering, Tokyo, Japan; National University of
Singapore – Department of Architecture, Singapore; BauhausUniversität – Faculty of Media, Weimar, Germany; realized at
University of Belgrade – Faculty of Architecture, Belgrade, Serbia;
2010.
Health and urban design; the semester work; master studio for urban
design at Faculty of Architecture, University of Belgrade with
collaboration with Dipartimento Industrial Design Tecnologie
dell’Architettura e Cultura dell’Ambiente ITACA dell’Università
degli Studi di Roma “La Sapienza”, Roma; 2011/2012.

The final results of those courses had been showed always at numerous
appropriate exhibitions in Serbia and Italy. Moreover, some of those results
were published in the books:
•
•

Città, Fiumi, Margini fluviali – Roma – Belgrado; Zoran Đukanović,
Roberto A. Cherubini, Jelena Živković; Istituto Italiano di Cultura di
Belgrado, Beograd; 2008. (two editions)
AW_across waters – Il fiume riprogettato; Roberto A. Cherubini;
Orienta edizioni 2006; Roma; 2012; Introduction by Zoran
Đukanović and Jelena Živković

Often, a lot of our bilateral cooperation have been strongly supported by
Ambasciata d’Italia a Belgrado and Istituto Italiano di Cultura di Belgrado.
During our activities some of our professors have been engaged in official
scientific bodies at Italian schools, temporary or continuously.
140

AIS3: Status and Perspectives of the Scientific and Technological Bilateral
Cooperation, Belgrade 2012

After all of those experiences, some of Serbian students decide to continue
their study in Italian schools and vice versa, some of Italian students decide
to finalize their studies at Serbian/Belgrade topics and case studies.
In the mean time, great interest of our students to learn Italian language was
recognized and highly supported by Istituto Italiano di Cultura di Belgrado,
trough free course organization of Italian language at our Faculty. In last four
year, more than 300 students were participated in it. During current school
year the course will be organize for the fourth time.
Finally, it was a great honour for us to be invited to take a part in founding of
the Associazione Italiani e Serbi Scienziati e Studiosi, Belgrado (AIS3) which
was initiated by Scientific Attaché of Ambasciata d’Italia a Belgrado and
supported by University of Belgrade. It was great pleasure for all of us to see
that effort and activities in field of international academic cooperation with
Italian institutions which are flourishing in this extraordinary way. This
promising that our work and results are visible, respected and that it deserves
this kind of networking and support.
Problems
During all of successes which we had mentioned before, we have to point out
some of problems which we were finding out as very critical.
The first of all is problem of financing.
Serbia is in extremely deep financial crisis. Therefore, Serbian academic
society share same destiny. We exist in very poor financial condition. Italian
academic institutions are in same position too, more or less, and they can’t
help us in that way. Moreover, Erasmus Mundus program and many other
European founds are still closed for Serbian institutions. But, serious
international cooperation has to cost; a lot. It seems that is not possible to
solve this problem even we are working friendly, without any fees for our
works and time. On the other hand, it’s not possible to wait passively for the
desirable future. We have to make it with our own hands.
Further, the skills of Serbian official academic bodies and staff are pretty
poor to cooperate from aboard, too. We need huge support from abroad in
education in this field: how to change the existing system and how to manage
those changes? But often, system have desperately strong resistance against
the changing.
Finally, it seems that international competitiveness of our academic offerings
isn’t at high level of interest in international knowledge market. Despite the
observed increase in such academic exchange, it must be noted that the total
number of foreign academics who wish to participate to work and study at
our faculties is still very modest. This is particularly evident in terms of a
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very poor number of foreign students and professors who apply for exchange
to our schools / universities. Obviously, this can be interpreted as an alarming
indicator of the low level of competitiveness of our academic institutions and
academic programs (educational and research) at European / international
knowledge market. It has to be change and we have to find out ways how to
make us recognizably as serious and desirable partners in international
academic society.
Future
Our further intentions are to improve collaboration with Italian and other
international institutions in several parallel ways:
•
•
•
•
•

strengthening of existing international collaborations
building up our academic potentials and educational and research
offerings in international competition,
increasing of number of referent foreign institutions with whom we
intend to collaborate
diversification of activities and fields of collaboration in which we
have strong interest to develop with foreign institutions,
exploring and founding the real financial sources for our mutual
international activities.

Obviously, these are extremely challenging plans. But, if we want to reach
our desirable future we have to find out the right way to deserve it. We
strongly count on help of our international friends, especially Italian friends.
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Individual Presentation
Regenerative medicine has taken the center stage in medical sciences since
the discovery of several types of stem cells in different tissues or organs,
responsible for their lifelong maintenance, and at a primordial level, of
embryonic stem cells (ES). Yamanaka's group found that differentiated cells
can be "reprogrammed" to return to a totipotent state (iPS), opening new
perspectives for regenerative medicine. To reprogram differentiated cells,
three genes must be simultaneously co-expressed: Oct-4, Sox2, and one of
Klf4 or NANOG (Takahashi, K. & Yamanaka, S. 2006). These genes code
for transcription factors -TFs- proteins that by binding to specific DNA
sequences in regulatory regions of the genome repress genes of the cellspecific differentiation, while activating genes of stemness. In general, master
genes crucial for tissue stem cells are also TFs. Two tissues for which stem
cells therapy has been successful are Hematopoietic Stem Cells -HSC- and
skin keratinocytes.
One of the most enriched DNA elements in promoters and enhancers of
genes specifically active in ES cells is the CCAAT box (Grskovic et al.,
2007), which is recognized by NF-Y, a trimmer with histone-like subunits NF-YB/NF-YC- and the sequence-specific NF-YA. NF-YA come in two
major isoform, long and short, different by a stretch of 28 aminoacids in the
Transcriptional activation domain (Dolfini et al., 2012). In HSC, NF-YA
overexpression increases stemness, and thus the engraftment of bone marrow
transplantations in nude mice (Domashenko et al., 2010). These experiments
were performed by transfecting the cells with a recombinant NF-YA protein
fused to a short TAT peptide, which enables proteins to enter the cells
directly. The mechanisms are not clear, but, surprisingly, they are related to
individual splicing isoforms.
We showed that the levels of the short NF-YA isoform -NF-YAs- is high in
mES cells and drops after differentiation; a Dominant Negative mutant,
which lacks DNA-binding while retaining NF-YB/YC interactions, affects
expression of important ES cells genes, directly and indirectly (Dolfini et al.,
2012). Importantly, Protein transfections of TAT-NF-YAs stimulate growth
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and compensate for withdrawal of the essential stem cells factor LIF in cell
cultures. Bioinformatic analysis of ChIP-Seq data identified NF-Y sites as
highly enriched in genomic loci of stem TFs in ES cells. Specifically, 3050% of NANOG peaks have NF-Y sites and indeed NF-Y-binding is required
for NANOG association to DNA. These data point at NF-Y as a member of
the restricted circle of TFs that govern mES cells, and, specifically, that NFYAs is the active isoform in these cells.
We are now keen to investigate the mechanistic role of NF-YA in the
expansion of the stem cells compartment(s), including mouse ES cells and
human NT2/D1, a human pluripotent embryonal carcinoma (EC) cell line
that resembles early embryonal stem (ES) cells in morphology, antigen
expression patterns, biochemistry, developmental potential, and gene
regulation. In the presence of retinoic acid (RA), NT2/D1 cells differentiate
along the neuronal lineage, providing an in vitro model system for studying
genes involved in neural/ cell differentiation. This is ideal to study
specifically the NF-Y/Sox2 interplay and their role in proliferation and
differentiation at the molecular and genomic level. These studies will be
conducted in collaboration with the lab of Dr. M. Stevanovic at IMGGI
(Belgrade), and are likely to uncover the details of the highly interconnected
nodes of cross regulation of “Yamanaka” TFs.
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The collaboration between Politecnico of Milan and Belgrade University has
the aim of sharing strategies and advanced researches for the conservation,
enhancement, valorisation of Cultural Heritage.
The recent Italian legal framework for the protection of Cultural Heritage (L
42/2004, art. 29) defines Conservation as a planned and long-lasting process,
overtaking the previous concept of “restoration”. “Conservation” process is
made by different steps: study (assessment, documentation and analysis),
prevention, maintenance and, only if needed, restoration. Moreover, the new
law states that maintenance includes careful control of the state of
conservation, instead of being just an automatic repetition of routines.
According to the new perspective, achieving a preventive conservation makes
the continuous application of good practices of maintenance necessary,
supported by inspection/checking methods and structures to file the
knowledge/assessment data. In the most difficult cases, conservation means
also developing planned activities to prevent damage along with the
maintenance of buildings. The plan of conservation designs the cure of the
building in every step of its life: before the restoration, to avoid the loss of
materials and structure with a not suitable maintenance and also after the
restoration, to keep under control any possible damage which could occur
after the intervention. Diagnostics support both the preliminary assessment
and the periodical inspections. The aim of checking and monitoring activities
is to rule the condition of the environmental and the uses, restraining risks of
materials’ conservation in the buildings (not only the conservation of its
shape, features and typology as a “stylish” restoration could imply), and
leading to a fast, clever interruption of all damage possible causes [Della
Torre S., 2010].
The aim of the recent code leads to innovate the research of testing and
studying works of art. Although in the last decades procedures to a
preliminary knowledge for restoration were asked, at present the requirement
is to face the knowledge management, and to reorganize the verified testing
techniques and innovative ones as well, according to effective and convenient
procedures for monitoring in the field [Della Torre S. et al., 2005, 2006].
In this scenario the investigation techniques based on images analysis got a
prominent role. In the arena of NDT applied to Cultural Heritage, the
investigation techniques based on images analysis have a prominent role,
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above all in the preliminary phase of the assessment. Results of integrating
diagnostic techniques for the early assessment of damages due to humidity,
especially at severe ambient conditions and monitoring microclimate,
mapping colder surfaces (thermal bridges, different materials of coatings and
masonry, etc) and the analysis of risk factors inside and outside the buildings
(environment, use of heating plants, presence of visitors, etc) have as a result
the identification of specific microclimatic conditions and thermalhygrometric behaviours which are critical for the conservation of materials.
Knowing such conditions, the further step of the plan of conservation is to
draw the guide lines for the most effective removal of damage causes,
without requiring a complete refurbishment or restoration of the building,
control in time the results of preventive action, and to set the threshold values
for the maintenance activities. The new trend of this applied research in the
field of diagnostics for Cultural Heritage is to make the use of instruments
on-site reliable, feasible and affordable. Diagnostics on-site application
depict a broader view of the building elements under investigation, as well as
allows researchers to study those parts affected by moisture in comparison to
the environment. This information is very important to evaluate the risk of
damage due to the environment and to plan the necessary actions for
preventing further damages and loss of materials.
The assessment of risk factors for the conservation of historical buildings, has
a crucial issue: the measurements of water content in ancient masonry
because of the no- homogeneity of the materials, few available standards, and
most of all the destructivity of the existing standardized tests. Therefore,
since 2009 a research project (MOdhiMa, MOisture detection in historical
MAsonry) has been started with the first objective to study and compare the
effectiveness of the experimental and innovative methods for mapping the
presence of water in the structure, and measuring the water content. The
experimental results on a case study were recently published as proceedings
of the first Conference MOdhiMa, held in 2011 at Politecnico di Milano
(Italy) (Rosina E., 2011).
Diagnostics and monitoring of cultural heritages are mandatory in the field
of preservation of the artistic artefacts. The more a work of art is delicate
and prone to degradation the more efficient and informative a diagnostic
technique must be. The innovative techniques proposed for the collaboration
between Belgrado University and Polytechnic of Milan have the aim to
determine the moisture content and the degree of salinity and to have
information about the porosity in the sub-surface, and detect the presence of
voids and anomalies at a depth of several centimeters. The proposed
techniques are largely complementary: Evanescent Field Dielectrometry
(EFD) and unilateral Nuclear Magnetic Resonance (uNMR) can measure the
water present in a wall from a few millimeters to a couple of centimeters
beneath the surface, in addition EDF can detect the presence of soluble salts
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before efflorescence takes place and uNMR is able to estimate the porosity of
a wall. More traditional and steady techniques are included to verify and
confirm the results obtained by the innovative techniques.
The proposal of research includes the development of these innovative
applications in collaboration with the Belgrade University, with the aim to
support and improve the preventive conservation plan on Serbian Cultural
Heritage. Some study cases will be the pilot applications of planned
conservation strategy and diagnostic: the choice will be done among some
historical monasteries in Belgrado area and other historical buildings.
The project will be developed at two levels: the first is a strategic level
dealing with the Conservation philosophy and Italian experiences in this
field, to be simultaneously compared with the Serbian experiences and
existing strategies and plans in the field of the CH protection and
conservation. The strategic level includes the analysis of the policy in Italy
on protection, valorisation, enhancement and management of the historical
buildings and the possible application on the Serbian heritage protection and
conservation plans.
The second level deals with the advanced monitoring characterization and
status valorisation of the national heritage objects according to the national
policy. This will include the inter laboratories cooperation IMSI (University
of Belgrade)/ABC department of Polytechnic of Milan on selected objects in
order to define the most optimized and valuable technique and procedures in
evaluating the existing heritage object status.
The educational activities will include: exchange of students of the master of
Science and PhD programs, seminars and visits of researchers from Italy and
Serbia in the proposed laboratories, a workshop on the techniques of
assessment, documentation and diagnostics of historical buildings for the
plan of conservation , which will result in hand-out and scientific papers,
know-how transfer of testing procedures and in laboratory and field
applications, internship at Polytechnic of Milan, ABC department’s
laboratory of students and researchers from Belgrade University
The collaboration between Belgrade Univeristy and Politecnico di Milano
will favour the joint research of scientists, scholars organizations in the two
countries, promote the bilateral flow of students, scientists, scholars between
Italy and Serbia
The protection of Cultural Heritage is one of the main interest of the
European Union, and in the seventh framework program there are selected
objectives that incentive the development of strategies and tools in this field.
The development of the innovative tests and their standardization within the
collaboration between Serbia and Italy will allow the researchers to
participate to the EU committees for tests Standard, and to involve
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enterprises and industries of both countries for the productions of the
innovative scientific devices.
References
Della Torre S., Rosina E., Catalano M., Faliva C., Suardi G., Sansonetti A.,
Toniolo L., Valentini G., Cubeddu R., Comelli D. (2005), Early
detection and monitoring procedures by means of multispectral
image analysis, in proceedings of “8th International Conference on
Non Destructive Investigations and Microanalysis for Diagnostics
and Conservation of the Cultural and environmental Heritage”, Lecce
May 2005
S. Della Torre, E. Rosina, C. Faliva, M. Catalano (2006) Sperimentazione di
tecniche analitiche integrate per la diagnostica finalizzata alla
conservazione preventiva, in proceedings of “IV Congresso
Nazionale IGIIC, Lo stato dell’Arte”, Siena September 2006, Nardini
ed.. Firenze
Della Torre S. (2010), Prevenzione e Manutenzione come processo, Ananke,
59, 17-18.
Rosina E. Sansonetti A. (2011), Ancient Structure in Northern Italy.
Materials Evaluation, 69 (1), 31-38
L. Capineri, D. Capitani, U. Casellato, P. Faroldi, E. Grinzato,N. Ludwig, R.
Olmi,S. Priori, San Rocco Church: a TypicalN. Proietti, E.Rosina,
R. Ruggeri, A. Sansonetti, L. Soroldonim M. Valentini (2011),
Limits and Advantages of Different Techniques for Testing Moisture
Content in Masonry. Materials Evaluation, 69(1), 111-118

148

Development of macroporous magnetic copolymer
and copolymer/clay nanocomposite for ecological and
biotechnological applications
Aleksandra Nastasović1 and Antonije Onjia2
1

University of Belgrade,Institute of Chemistry, Technology and Metallurgy, Belgrade,
Serbia, anastaso@chem.bg.ac.rs, anastasovic@yahoo.com

2

University of Belgrade, Serbia, Vinča Institute of Nuclear Sciences, Belgrade, Serbia,
onjia@vinca.rs

Macroporous copolymer is defined as a material prepared in the presence of a
pore-forming agent (inert component, porogen), with a permanent welldeveloped porous structure even in the dry state [Okay, 2000]. It can be
produced by suspension copolymerization in the shape of spherical beads, or
by bulk copolymerizationin the form of cylindrical rods, discs and
membranes in an unstirred mold.
The objective of this presentation is to give a review of the most striking
results obtained during the extensive research on the synthesis,
functionalization and application of macroporous crosslinked copolymers
performed at the Institute of Chemistry, Technology and Metallurgy, ICTM
(Center for Chemistry-Laboratory for Polymers; Center for Microelectronic
Technologies and Monocrystals; Belgrade, Serbia) and Vinča Institute of
Nuclear Sciences (Laboratory for Chemical Dynamics and Permanent
Education;Belgrade, Serbia). Enzyme immobilizationon macroporous
copolymers was investigated at University of Groningen’sZernike Institute
for Advanced Materials (Department of Polymer Chemistry; The
Netherlands)and Fruit Research Institute (Čačak, Serbia).There is a growing
interest in macroporous copolymersof glycidyl methacrylate, GMA and
ethylene glycol dimethacrylate,EGDMA (PGME), since the epoxy group of
GMAcan be easily transformed into amino, iminodiacetate, thiol,
dithiocarbamate, azole, pyrazole, pyridine groups, etc.By varying the
porosity and the suface chemistry, the copolymer characteristics can be easily
adjusted for desired applications.Up till now, we have successfully used
GMAbased copolymersfor removal of pollutants from aqueous solutions,
enzyme immobilization,electronics applications, etc.
Metal ions removal and/or recovery from aqueous solutions.Adsorption is an
efficient and cost-effective process for treatment of water and industrial
effluents. Numerous inorganic and organic adsorbents can be applied for
metal ions removal from wastewaters; polymeric chelating and ion-exchange
resins are widely used. Due to their hydrophilicity, easiness of use, high
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capacity, fast kinetics, good selectivity andchemical stability, PGME
copolymers are more frequently utilized than the well known and
commercially available hydrophobic poly(styrene-co-divinylbenzene)
copolymers.Amino-functionalized macroporous PGME seems to be very
promising adsorbent for the removal of toxic pollutants, since depending on
pH, it can both coordinate metals and act as a basic ion exchanger, binding
metals as chloro complexes or oxyanions. Macroporous PGME
functionalized with different amines proved to be versatile for adsorption of
cations, like Cu(II) and Co(II) at pH 5.5 [Nastasović et al., 2004] and anions,
like Pt(IV), Au(III), Rh(III) [Nastasović et al., 2007] and Cr(VI) [Nastasović
et al., 2004, Maksin et al., 2012] at acidic pH.
RadionuclidesAdsorption. Technetium-99 (99Tc) is among the most abundant
constituents of long half-life nuclear waste, since it has a high production rate
in the fission of 235U and 239Pu (product yield of 6.1% and 6.2%,
respectively). The detection, quantification and extraction of this radionuclide
in the ecosystem are crucial, since it is frequently detected in contaminated
groundwater and sediments. The half time, (required to reach 50% of the total
sorption capacity) of pertechnetate ion (99mTcO4-) sorption by macroporous
PGME functionalized with diethylene triamine (PGME-deta) was under 25
min (Hercigonja et al., 2012; Maksin et al., 2012).After 24 h PGME-deta
sorbed more than 98% of pertechnetate present, with maximum sorption
capacity of 25.5 MBq g-1, indicating good potential for remediation of
slightly contaminated groundwater.
Enzyme immobilization. Candida antarctica lipase B (Cal-B) was
successfully immobilized on PGME (Miletićet al., 2009, 2011). The activity
of the immobilized Cal-B strongly depends on the porosity characteristics
and particle size of the carrierPGME.Furthermore, novel carriers for Cal-B
immobilization were synthesized by modification of PGME with various
diamines, 2-fluoroethylamine, glutaraldehyde and cyanuric chloride.
Hydrolytic (hydrolysis of para-nitrophenyl acetate, pNPA) and synthetic
(ring-opening polymerization of ε-caprolactone, ε-CL) activity of the Cal-B
immobilized on PGME and Novozyme 435 were compared (Miletić et al.,
2009). Resin with particle size less than 100 µm and pore size 48 nm had
much higher hydrolytic activity than both dried Cal-B powder and Novozyme
435. Nearly similar trends were observed for the synthetic activity.
Membrane-based plasmonic nanocomposites for chemical or biological
sensing. Possibilities to integrate an active plasmonic part with separator (e.g.
membrane or nanomembrane with nanopores) and ligand binding the targeted
analyte into a single structure were considered(Jakšićet al., 2012a, b). For the
membranes formation comprising GMA we selected a new method which
combines a traditional immersion precipitation process for making
membranes with photopolymerization and crosslinking of functional
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monomers included in the casting solution. The resulting membranes have an
integral top skin layer (which has a separation function against undesirable
species present in the feed solution) with fine selective channels over a
coarser mechanically stable support. Subsequent fuctionalization of the
epoxy groups entrapped within the membrane provides ligand sites for
enhanced plasmonic sensing. The approach may be extended to other types of
chemical and bio sensors.
Future research. The further investigations with our Italian partner
Politecnico di Milano – Dipartimento di Chimica, Materiali e Ingegneria
Chimica (CMIC) "Giulio Natta" (Laboratorio di Ingegneria dei Polimeri) and
their principal researcher Prof. Dr Andrea Pavan will be focused on:
development and optimization of synthesis of magnetic porous PGME beads
andPGME/clay nanocomposites with homogeneousstructure and enhanced
porosity; removal of radionuclides (pertechnetate anion;99mTcO4- ) and
sorption of other frequent contaminant oxyanions such as Mo(VI), As(V),
As(III), Se(VI) and Se(IV) with functionalized PGME from aqueous
solutions,continued study of various enzymeimmobilization by PGME
andpotential application of PGME for(nano)plasmonic sensors.
Acknowledgement. This work was supported by the Ministry of Education
Science and Technological Development of the Republic of Serbia (Projects
III 43009 i TR32008).
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