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University of Zagreb (UniZqg) - an overview

Founded in 1669. the University of Zagreb is the oldest and the largest SEE:

* 63,000 students (Bologna Batchelors and Masters)
e« 2,000 PhD students,

5,500 members of academic staff,

« 8,000 total number of employees,

o 29 faculties and 3 academies,

« 1,220 research projects financed by MSES (basic, applied and technology
projects),

o 175 international projects (mostly FP6 and FP7)
* 941 original scientific papers cited in international databases (year 2006).

In each of these indicators the University of Zagreb takes more than 80 % of
the total of all universities in Croatia and more than 50 % of the whole
academic community (universities plus public institutes).
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Global expansion of R&D spending (  Source: Egils Milbergs/Center for Accelerating Innov ation)
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TTO-UniZg:
o Established in January 2008

A Vision

* The creation of university infrastructure that will
serve as a promoter of development and
commercialization of innovations and
discoveries that resulted from the scientific
research conducted at the University of Zagreb,

with ambition to be a leading institution among
universities in Croatia in that respect.
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TTO-UniZg:

A Mission

« The mission of the Office Is to promote and
facilitate the transfer of technology from the
University of Zagreb to the commercial sector
producing thus benefits for the researchers, the
University and the Croatian economy.
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TTO-UniZg:
Goals

Promoting the culture of innovativeness and academic entrepreneurship among all
components (Faculties) of the University of Zagreb.

Building the system of services for IPR protection and promotion of '‘Patenting
Culture' among all components (Faculties) of the University of Zagreb.

Taking proactive steps in helping researchers to shape future applied research
projects towards optimal solutions of IP protection and commercialization.

Establishment of the system that will facilitate technology transfer from academic
community to business sector and support the academic entrepreneurship.

Stimulating the commercialization of R&D among all components (Faculties) of the
University of Zagreb.

Taking active part in defining consistent and transparent legal and organizational
framework for stimulation and smooth conduction of technology transfer at the
University of Zagreb.

Producing all necessary documents (starting from University IPR Policy) in order to
achieve the goals mentioned above.

Networking of experts and researchers to facilitate the commercialization of
scientific results.
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Biotechnology at UniZg

« THE UNDERGRADUATE STUDY OF BIOTECHNOLOGY SINCE

1956!!

. BIOTECHNOLOGY DEPARTMENT ESTABLISHED IN 1960.

e FACULTY OF FOOD TECHNOLOGY AND BIOTECHNOLOGY
SINCE 1980.

« MORE THAN 2000 GRADUATES (4,5 YEARS STUDY FOR
‘DIPLOMA ENGINEER’) SINCE 1956
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Biotechnology at UniZg

Faculty of Food Technology and Biotechnology

BOLOGNA PROGRAMME STARTED IN FALL 2005

BATCHELOR DEGREE IN BIOTECHNOLOGY

MASTER DEGREE IN:
— BIOPROCESS ENGINEERING
— MOLECULAR BIOTECHNOLOGY

DOCTORAL STUDIES IN BIOTECHNOLOGY AND
BIOPROCESS ENGINEERING
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Biotechnology at UniZg

Faculties related to Biotechnology/Life/Sciences/BioE ngineering:

 Faculty of Food Technology and Biotechnology

e Faculty of Agriculture

e Faculty of Forestry

 Faculty Science (Biology, Biochemistry..)
 Faculty of Pharmacy

 Faculty of Medicine

 Faculty of Chemical Engineering and Technology
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Biotechnology at UniZq

Faculty of Food Technology and Biotechnology

Research History — Sci. topics

. microbial physiology (yeast, LAB, Streptomyces),
. microbial genetics (yeast, LAB, Streptomyces),
. genetic engineering

. yeast and LAB cell-wall proteins,

. mixed cultures,

. continuous cultures,

. bioprocess kinetics,

. integrated bioprocesses,

. mixing and mass transfer studies,

. matematical modelling,

. bioreactor design and scale-up,

. bio-informatics.
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Biotechnology at UniZg

Faculty of Food Technology and Biotechnoloqy

Research History — Microorganisms

e yeasts

e Jlactic acid bacteria
e acetic acid bacteria
e Streptomyces

e molds



SVEUCILISTE U
ZAGREBU

Biotechnology at UniZg
Faculty of Food Technology and Biotechnology

Research History - Products

brewing

 antibiotics

e organic acids

« enzymes (amylases, proteases, cellulases)
« single cell proteins on alkanes and methanol
e  Xenobiotic degradation by mixed cultures

» starter cultures for fermented food and feed
functional foods of microbial origin

o  Diofertilizers

e  waste water treatment

new types of bioreactors

bio-informatics software
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Biotechnology at UniZg

Faculty of Food Technology and Biotechnoloqy

LABORATORY FOR BIOCHEMICL ENGINEERING, INDUSTRIAL M ICROBIOLOGY AND
BREWING SCIENCE

Research History — Industry

 Breweries (Zagreb, Karlovac, Daruvar...)

« PLIVA, Zagreb (antibiotics, enzymes)

« TOK, llirska Bistrica (organic acids)

 INA, Zagreb (SCP, ureases, W.W.T.)

« BADEL, Zagreb (acetic acid)

« ASA, Halbenrain (landfill leachate treatment)
« TEPRO, Lieboch (W.W.T. In car factory)
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Biotechnology at UniZg

Faculty of Food Technology and Biotechnology

LABORATORY FOR BIOCHEMICL ENGINEERING, INDUSTRIAL M ICROBIOLOGY AND BREW. SCIENCE
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Integrated bioprocesses
ASA, Halbenrain — large scale plant (3x300m__ 3)

Uebhersicht - SITWA
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ASA, Halbenrain — Bioreactors
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ASA, Halbenrain —Microfiltration



ASA, Halbenrain — Reverse Osmosis



LABORATORY FOR BIOCHEMICAL ENGINEERING, INDUSTRIAL MICROBIOLOGY AND BREWING
SCIENCE

HORIZONTAL ROTATING TUBULAR BIOREACTOR - HRTB
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HORIZONTAL ROTATING TUBULAR BIOREACTOR - HRTB



HRTB basic dimensions
tube 1.8 m long with an inner diameter of 0.25 m

the interior of bioreactor was provided with a set of
partition walls that had the shape of the O-ring with
outer diameter 0.25 m and inner diameter 0.19 m.

the distance between partition walls was 0.02 m
the liguid volume in HRTB was 10 L
liquid level 0.05 m




LABORATORY FOR BIOCHEMICL ENGINEERING, INDUSTRIAL M ICROBIOLOGY AND BREWING
SCIENCE

Future plans:
‘white’ biotechnology



LABORATORY FOR BIOCHEMICL ENGINEERING, INDUSTRIAL M ICROBIOLOGY AND BREWING SCIENCE

New Research Programme (S. Novak):

‘Integrated bioprocesses in production of
chemicals and functional food’

Projects:

* Integrated bioprocesses in lactic acid
oroduction (S. Novak)

 Hybrid integrated bioprocesses in sustainable
solvent production (B. Santek)

* Probiotics, prebiotics and functional starter
cultures (J. Suskovi )




MEMBER OF EFB SINCE 1990.
JOURNAL Food Technology and Biotechnology

EFB Bioprocess Engineering Course (‘Brac
Course’)

CONFERENCES ON ‘Biotechnology and ...



EUROPEAN FEDERATION OF
BIOTECHNOLOGY

WORKING GROUP ON BIOREACTOR PERFORMANCE
in collaboration with
European Section on Biochemical Engineering Science

BIOPROCESS ENGINEERING COURSE

Doctoral /Post-doctoral level

Supetar, Island of Brac, Croatia
14 - 19 September 2008
http://www.hdb.hr/bec2008.html




BIOPROCESS ENGINEERING COURSE
Supetar, Island Brac, 14 - 19 September 2008

SCIENTIFIC COMMITTEE

Prof. Dr. Alvin Nienow, University of Birmingham, U nited Kingdom (Chairman)

Prof. Dr. Marin Berovi , University of Ljubljana, Slovenia

Prof. Dr. Sten Bay JOorgensen, Technical University o  f Denmark, Lyngby, Denmark
Prof. Dr. Andreas Lubbert, Martin-Luther-University, Halle-Wittenberg, Germany
Dr. Henk J. Noorman, DSM Anti-Infectives, Delft, The  Netherlands

Prof. Dr. Srdjan Novak, University of Zagreb, Zagreb , Croatia

Prof. Dr. Bernhard Sonnleitner, Technicum, Winthert  ur, Switzerland

Prof. Dr. John Villadsen, Technical University of D  enmark, Lyngby, Denmark

Prof. Dr. Luuk A. M. van der Wielen, TU Delft, Delft, The Netherlands



HDB Conferences

|. Biotechnology and Biomedicine
Il. Biotechnology and Environment
lll. Biotechnology and Food
I\VV. Biotechnology and Immunomodulatory Drugs

V. BIOTECHNOLOGY, ENERGY, CHEMICALS AND
RENEWABLE RAW MATERIALS (May 9-10, 2007)



5th Conferenence: BIOTECHNOLOGY, ENERGY, CHEMICALS AND RENEWABLE RAW MATERIALS
- Programme May 9, 2007

S. Novak, Croatian Society of Biotechnology: Welcome

M. Narodoslawsky, Graz University of Technology: Introduction - A Vision for
Renewable Resource Utilisation

G. Braunegg, Graz University of Technology: From Renewable Resources to Bulk
Products - The Future is White Biotechnology!

P. Horvat, University Zagreb: Biotechnology-a Key Technology for Renewable
Raw Materials

K. Rautenberg, W. Koschuh FRINGS AUSTRIA GmbH, Graz: Bioethanol from
renewable sources

M. Mittelbach University of Graz: Renewable Energy - Biodiesel and More
B. Mayr, ENVICARE, Graz: Biogas from Agricultural Products

Vu Hong-Thang: University of Natural Resources and Applied Life Sciences,
Vienna: Separation of Substances from Renewable Raw Material s

M. Narodoslawsky, Graz University of Technology: Process synthesis and logistic
considerations for renewable resources

M. Narodoslawsky, Graz University of Technology: Life Cycle Assessment and
Sustainable Process Index (LCA/SPI)

P. Horvat, University Zagreb: CHEVENA Database



5th Conferenence: BIOTECHNOLOGY, ENERGY, CHEMICALS AND
RENEWABLE RAW MATERIALS - Programme May 10, 2007

J. Villandsen, Technical University of Denmark, Lyngby:
Biochemical Engineering applied to large scale prod uction of
bulk chemicals

 D. Scherzer, BASF AG, Germany: From Petrochemicals to
Renewable Materials - A view from Industry

 G. Braunegg, Graz University of Technology: Biotechnological
Polyester Production from Renewable Resources

« K. Friehs, Bielefeld University: Microbial production of b-Glucan
using a liquid waste stream from the potato-starch industry

M. Narodoslawsky (Moderator): PANEL DISCUSSION ON AL L
PRESENTED TOPICS
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Do we have awareness about importance of White
Biotechnology at University of Zagreb? YES!

Do we have a strategy on White Biotech on university
level? NO!

Do we have an operative strategy on White Biotech on
government level? NO!

Do we have awareness about importance of White
Biotechnology at government level? NO!

Do we have awareness about importance of White
Biotechnology Iin relevant industry? NO!



Potential for White Biotech at UniZg

Faculties related to Biotechnology/Life/Sciences/BioE ngineering:

 Faculty of Food Technology and Biotechnology
 Faculty of Agriculture

e Faculty of Forestry

 Faculty Science (Biology, Biochemistry..)

e Faculty of Chemical Engineering and Technology
 Faculty of Mechanical Engineering

 Faculty of Electrical Engineering and Computing

« Faculty of Mining, Geology and Petroleum
Engineering



Conclusion:

Regarding White Biotech we did not move as far
as we should at University of Zagreb and in
Croatia in general.

However,

‘..even the longest journey starts with the first
step!’
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