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Jagiellonian University
inventions for the environment

Caring for the environment is nowadays one of the world’s priorities and has a strong
impact on economic development. It is due to the risks caused by air pollution, conta-
mination of water and soil, as well as drinking water deficit. The greatest responsibility
for the condition of the natural environment is born by the industry; in many enterpri-
ses it directly affects both the everyday decisions and the directions of development.

Green investments are often involve
expensive modernisation of industrial faci-
lities, which is particularly difficult to ac-
complish in operating plants. Therefore, the
most sought-after technologies are such that
can be introduced with low cost and with
mild changes to existing production lines.

Inventions of the Jagiellonian University
also cover the issues of environmental pro-
tection. Some of the new technologies de-
veloped at the Faculty of Chemistry are re-
lated to air protection and industrial waste-
water treatment.

For air protection

Research Group for Catalysis and So-
lid State Chemistry, in cooperation with
the Fertilizers Research Institute in Pu-

tawy, developed two novel catalysts for
the decomposition of nitrous oxide in
low and high temperature, respective-
ly. Nitrous oxide, a byproduct of cataly-
tic oxidation of ammonia, is produced in
nitric acid installations and has a signifi-
cant contribution to the greenhouse ef-
fect. The new materials surpass the disa-
dvantages of solutions already existing on
the market.

The catalyst for low temperature de-
composition of nitrous oxide is active at
temperatures as low as 50°C and can be
used to remove N,O from the gas. The hi-
gh-temperature catalyst reduces the losses
caused by depletion of nitrogen oxides NOx
(the substrate for nitric acid production)
from the gas mixture, while maintaining
high thermal resistance and excellent ac-
tivity. Industrial application of the
catalyst would not require retro-
fitting of existing installations.

Subject of the next eco-inven-
tion is the ferrite catalyst for soot
particles combustion. The mate-
rial resulted from the work of Rese-
arch Group of Surface and Material
Chemistry. Soot particles are for-
med in the pyrolysis process during
generation of power from fossil fu-
els. The emission of soot particles
in the exhaust gas of diesel engines
is nowadays one of the major so-
urces of air pollution in urban are-
as. The higher efficiency and vitali-
ty of this type of engines compared
to gasoline engines has led recen-
tly to a significant increase in the-
ir popularity.

continued on page 2
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Salmonella against cancer

On June 23 2010, a therapeutic
technology created at the Jagiellonian
University in Krakow was awarded the
title of Polish Product of the Future.
The innovative method employs gene-
tically modified bacteria Salmonella,
which - when injected into the patien-
t’s bloodstream - is able to recognize
and colonise the tumour tissue. With
its natural ability to invade, bacteria
penetrate tumour cells and trigger
apoptosis - the process of program-
med cell death. Simultaneously, immu-
ne system of the patient is stimulated
to recognise and destroy the tumour.

- Promising results and very low
production cost make the Salmonella-
based vaccine is an excellent product
for industial development - adds Domi-
nik Czaplicki from the Jagiellonian Uni-
versity’s CITTRU.

more on page 8

A bright future
of photocatalysis

We present the new invention from Fa-
culty of Chemistry: materials based on mo-
dified nanocrystalline titanium dioxide
which exhibit efficient photocatalytic in-
activation of microorganisms degradation
and of organic pollutants upon visible light
irradiation. The materials can find an ar-
ray of applications, including self-cleaning
layers, disinfection agents and contact
lens care. Read the full story by one of the
co-inventors.

read on pages 3-4
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™ Jagiellonian University
inventions for the environment

Innovations and
technologies from the
Jagiellonian University

On this and next pages we pre-
sent short list of Jagiellonian Univer-
sity inventions ready to offer for bu-
siness. More details on:

www.cittru.uj.edu.pl

Catalyst for high-temperature
decomposition of nitrous oxide
in tail gas from nitric acid plants

Offer 119

Research area: new material science /
inorganic chemistry

Keywords: catalysis, production of ni-
tric acid(V), decomposition of nitrous
oxide, greenhouse gas reduction

Summary: The offer is a catalyst ba-
sed on nanoporous calcium alumina-
te for high-temperature decomposition
of nitrous oxide produced in nitric aci-
d(V) plants, thus reducing environmen-
tally harmful emissions of this greenho-
use gas. Catalyst minimizes the losses
associated with the depletion of gaseous
mixture of nitrogen oxides NOx, which
are the reactants for the nitric acid pro-
duction, while maintaining high catalytic
activity and low tendency to sintering.

Inventors: Group for Catalysis and Solid
State Chemistry, Faculty of Chemistry

Catalyst for low-temperature
decomposition of nitrous oxide
in tail gas from nitric acid plants

Offer 114

Research area: new material science /
inorganic chemistry

Keywords: catalysis, nitric acid(V) pro-
duction, decomposition of nitrous oxi-
de, greenhouse gas reduction

Summary: The offer is a catalyst based
on cobalt, nickel and zinc for low-tem-
perature decomposition of nitrous oxide,
which is a by-product in nitric acid(V) in-
stallations. Nitrous oxide is a greenhouse
gas and the catalyst can be used to elimi-
nate its emissions. Catalysis does not re-
quire the use of additional reducing sub-
stances and eliminates the losses caused
by depletion of gaseous mixture in nitro-
gen oxides NOx, which are substrates for
the production of nitric acid(V).

Inventors: Group for Catalysis and Solid
State Chemistry, Faculty of Chemistry

continued from page 1

As a result of increasingly strict regu-
lations on emission of soot particles by
motor vehicles, the limits of their con-
centration in the exhaust gas decreased
10-fold in a few years. One way to remo-
ve soot particles is the use of exhaust fil-
ters; however, the filters become clog-
ged and require periodic regeneration.
Combustion of soot is not efficient due to
too low temperature of the exhaust gas.
The problem can be solved with catalytic
combustion on the soot filter.

The catalyst offered by the chemi-
sts from Jagiellonian University is a mi-
xed oxide of iron and potassium, surfa-
ce-doped with cerium oxide. It effecti-
vely reduces the soot combustion tempe-
rature to the temperature of the exhaust
system, with high catalytic activity and
selectivity to carbon dioxide above 98%.
Moreover, production cost is low as the
material is composed of readily availa-
ble, inexpensive and environmentally
friendly elements.

Industrial
wastewater
treatment

Another technology dedi-
cated to environmental pro-
tection is photocatalytic de-
gradation of water pollu-
tants. A family of new ma-
terials has been produced by
the Nanotechnology of Poly-
mers and Biomaterials Rese-
arch Group.

Increasing water pollution
may soon become limiting to
the development of civilisa-
tion. Due to the variety of pol-
lutants, it is extremely difficult
to devise a universal and af-
fordable method of water tre-
atment. Existing methods have
many shortcomings - most im-
portantly high energy con-
sumption and low efficiency.
The photocatalysts offered by
scientists from the Jagiellonian
University are based on lay-
ered aluminosilicates modified
with organic compounds capa-
ble of absorbing light. The ma-
terials efficiently degrade envi-
ronmental pollutants by oxida-
tion with singlet oxygen and
can be used to photo-degrada-
tion of toxic compounds such
as phenols, chlorinated aroma-

tic compounds, pesticides and cyanides.
Also water contaminants of pharmaceu-
tical and hospital origin can be tackled.
The family of new photocatalysts is an al-
ternative to technologies currently used
in the industrial wastewater treatment.
The advantages are: high efficacy in visi-
ble light (no UV irradiation required), na-
tural and non-toxic components, sponta-
neous separation in water by sedimenta-
tion (easy after-use removal).

All of the eco-technologies described
above have been presented at interna-
tional trade fairs related to environmen-
tal protection and kindled great inte-
rest. The invention of hybrid photocata-
lysts for water purification was awarded
at the New Materials Forum in Valencia,
while the catalyst for soot particles com-
bustion was highlighted during POLLUTEC
trade fair as one of the five most signifi-
cant developments in air protection.

Dr. Eng. Gabriela Konopka-Cupiat
Technology transfer officer at CITTRU
Contact: gabriela.konopka-cupial@uj.edu.pl
phone: +48 12 663 38 32
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Renewable energy sources have beco-
me very trendy, so more and more efforts
are undertaken to utilize solar energy in
various processes, in particular related
to its conversion into electrical or che-
mical energy. The use of photovoltaic
cells is limited by the variability of sun-
light, high dispersion of solar energy, ef-
ficiency of conversion processes and the
cost of the equipment itself. The
issue of converting solar ener-
gy into the chemical one is even
worse. Attempts of hydrogen pho-
togeneration or artificial photo-
synthesis of fuel compounds ge-
nerally did not go far beyond the
walls of laboratories and the pro-
cess of plant photosynthesis still
remains an unequalled design. So
should the attempts to use solar
energy be abandoned? | am co-
nvinced that solar energy could
and should be used to everyone’s
benefit, and photocatalysis is one
of the ways to reap the benefit.

History

It all began in the 1960. with several
articles showing oxidation of organic sub-
stances in the presence of titanium dio-
xide irradiated with UV light. However,
those works did not focus too much at-
tention and it was not until the seventies
when research data on photocatalytic
decomposition of water initiated the ra-
pid development of heterogeneous pho-
tocatalysis. Unfortunately, to date rese-
archers failed to develop a photocatalyst
that could be readily applied in hydrogen
production. Nevertheless, the work car-
ried out over the years have resulted in
many important discoveries and tech-
nologies. | will come back to them in a
moment.

Theory

Heterogeneous photocatalysts are usu-
ally oxides and sulfides of transition me-
tals. The basic processes resulting in the
photocatalytic effect are shown in the fi-
gure. Absorption of light leads to the ge-
neration of hole and electron in the va-
lence and conduction bands, respectively
(process 1). Those charges may migrate
within the semiconductor particle, and
can be trapped at surface sites (process
2). They can also participate in the in-
terfacial electron transfer processes in-
volving the molecules of electron accep-

tor A and donor D (process 3). Subsequent
reactions of primary reduction/oxidation
products, A and D**, lead to stable end
products A, and D,. The unwanted side
processes include: charge recombination
(processes 4 and 5) and redox reaction
between A*- and D** resulting in reproduc-
tion of the acceptor and the donor (pro-
cess 6).
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Primary physical and chemical processes occurring
in the presence of irradiated photocatalyst.

Practice

So much for theory. How can it be
used in practice? If the processes 3 in
the figure would be the reactions of wa-
ter reduction and oxidation, then they
could be used for hydrogen production.
This is a difficult task and so far cannot
be realised with satisfactory efficiency.
If the reactants A and D in the process 3
are organic substances, the reaction ge-
nerates free radicals, which can combi-
ne to form new C-C or C-N bonds. Such
»photosynthesis” can be performed with
fairly good efficiency and selectivity in
the presence of cadmium or zinc sulfi-
des as photocatalysts. But most frequen-
tly oxygen and water play the role of A
and D, respectively. In this case usually
titanium dioxide or zinc oxide are used as
the photocatalyst while superoxide anion
0, and hydroxyl radical OH" are the pri-
mary redox products. Those reactive ra-
dicals are responsible for most of the
oxidation of organic substances. Impor-
tantly, oxidation under these conditions
is usually complete, giving H,0 and CO,
as the final products. The reactions can
therefore be used in the processes of wa-
ter, air or surface purification.

continued on page 4

Ferrite catalyst
for soot particles combustion
Offer 121

Research area: new material science/
inorganic chemistry

Keywords: catalysis, soot combustion,
diesel engines

Summary: The subject of the offer is a
ferrite catalyst for soot particles com-
bustion, particularly in the exhaust gas
of diesel engines. Advantages of the
material are: high catalytic activity
and high selectivity to carbon dioxide.
The main component of the catalyst is
a ternary iron potassium oxide surface
doped by ceria. It can be used to re-
move soot particles from the fumes at
temperatures below 300°C.

Inventors: Group for Catalysis and Solid
State Chemistry, Faculty of Chemistry

Ferrite catalyst
for styrene synthesis

Offer 118

Research area: new material science/
inorganic chemistry

Keywords: catalysis, styrene, ethyl-
benzene dehydrogenation

Summary: The offer is a composite
ferrite catalyst with enhanced ther-
mal stability, activity and resistance to
carbon deposition. The catalyst can be
used in industrial installations for syn-
thesis of styrene by ethylbenzene de-
hydrogenation. Styrene is one of the
most important materials for the pla-
stic industry.

Inventors: Group for Catalysis and Solid
State Chemistry, Faculty of Chemistry

Biocompatible implant
for controlled drug release

Offer 094
Research area: new materials science

Keywords: dentistry, hydroxyapati-
te, biocompatible implant, controlled
drug release

Summary: The invention is a biocompa-
tible hydroxyapatite-based implant de-
signed for local, controlled drug release
and regeneration of bone tissue. The
implant may include antibacterial me-
dicines for the treatment and preven-
tion of infections in the development of
craniofacial surgery and dentistry.

Inventors: Group for Crystal Chemistry
of Drugs, Faculty of Chemistry
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Hybrid photocatalysts based on
nanoclays for water purification

Offer 101
Research area: new material science

Keywords: water purification, waste-
water treatment, photocatalysis, na-
noclays

Summary: The offer covers hybrid pho-
tocatalysts based on nanoclays and
their application to photocatalytic re-
actions, in particular in environmental-
ly friendly methods of water purifica-
tion. Hybrid photocatalysts are espe-
cially well-suited for photodegradation
of pesticides, aromatic compounds,
phenols and cyanides. They are based
on non-toxic natural minerals and are
suitable for photocatalytic applications
in aqueous environment, where they
form a suspension and can be easily re-
moved afterwards by filtration or de-
cantation.

Inventors: Nanotechnology of Poly-
mers and Biomaterials group, Faculty
of Chemistry

Visible light photoactive mate-
rials based on modified nano-
crystalline titanium dioxide for
disinfection and sterilization

Offer 108
Research area: new material science

Keywords: photocatalysis, titanium
dioxide, degradation of organic compo-
unds, disinfection

Summary: The offer covers materials
based on modified nanocrystalline ti-
tanium dioxide which exhibit efficient
photocatalytic inactivation of microor-
ganisms or organic pollutants degrada-
tion upon visible light irradiation. The
materials can find an array of applica-
tions, including self-cleaning layers, di-
sinfection agents and contact lens care.
Inventors: Coordination and Bioinorga-

nic Physicochemistry Group, Faculty of
Chemistry
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of photocatalysis

continued from page 3

Since microorganisms also find the re-
active radicals difficult to bear, ZnO and
TiO, can be useful in photodisinfection.

One key feature of TiO, and ZnO sho-
uld be emphasised: those materials can
absorb only ultraviolet radiation (pho-
ton energy above ~3.2 eV), and this fact
significantly limits their application in
photocatalysis. However, there are me-
thods of ,activation”, or photosensitisa-
tion of TiO, towards visible light - then
the photocatalyst gains a colour.

Invention

In our work carried out at the Faculty
of Chemistry, Jagiellonian University and
a fellow group of Professor Horst Kisch at
the University of Erlangen, we have suc-
cessfully applied a number of methods
for TiO, photosensitisation. One of them
is based on synthesis of TiO, in the pre-
sence of various organic compounds that
are precursors of highly unsaturated car-
bon compounds. Excitation of such ma-
terial with visible light (e.g. blue or gre-
en) results in generating holes in the va-
lence band and electrons in the conduc-
tion band, which in turn reduce the ad-
sorbed oxygen molecules. Redox reac-
tions produce a number of reactive oxy-
gen species at the surface of the mate-
rial. The discovery of carbon-doped TiO2
(that is how the type of materials is usu-
ally called) initiated an intensive deve-
lopment of other TiO,-based photocata-
lysts of this type. Such photocatalysts
have already been applied as ingredients
of the photoactive paints for indoor pa-

inting, where the intensity of ultraviolet
light is negligible.

Another method of photosensitisa-
tion involves a TiO, surface modifica-
tion with compounds which, upon exci-
tation with visible light, yield electrons
to the conduction band. Further fate of
the electrons is similar to that shown in
the figure. This type of photosensitisa-
tion could be achieved with complexes
of platinum(lV). The resulting materials
may be used as a photocatalytic resin in
air conditioners for purification and de-
odorization of air. We have also shown

their phototoxicity against microbial and
tumour cells. Similar properties are exhi-
bited by materials of TiO, modified with
surface complexes of titanium(lV). Due
to the high phototoxicity against bacteria,
the materials bring high hopes for com-
mercial applications. Perhaps in the futu-
re semiconducting photochemotherapeu-
tics could be developed on this basis?

It is worth noting that the photosen-
sitisation methods described above can
also be used in processes of current pho-
togeneration, that is in photovoltaics or
optoelectronics. As one can see the li-
ght may certainly be usefully explored in
many ways, while photocatalysis is a bri-
ght tool to use it.

Wojciech Macyk, Ph.D., D.Sc.
Researcher in the Group of Coordination
and Bioinorganic Physicochemistry

at the Faculty of Chemistry,
Jagiellonian University.
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hemistry at the
Jagiellonian University:

Lithium-ion batteries over the last several years have become very common in all
applications that require storage of electricity. With high energy storage capacity per
weight and volume, the batteries are widely used for example in electronics, measure-
ment equipment, satellite communications and cars with hybrid or electric drive.

The Faculty of Chemistry at the Ja-
giellonian University actively participa-
tes in new developments in this field. Jo-
int forces of the Technology of Materials
and Nanomaterials Group and the Poly-
mer Chemistry Group delivered a tech-
nology of direct production of conductive
carbon layers on powdered supports (oxi-
des, silicates, phosphates, etc.) designed
especially for the electrode layers in li-
thium-ion batteries.

The challenge

Conductive carbon layers used in pro-
duction of electrode materials are usual-
ly obtained by pyrolysis of organic com-
pounds or polymers; usually physical mi-
xtures or organic solvents are used for
this purpose. Layers obtained by those
methods lack appropriate morphology of
the surface and a sufficiently high elec-
trical conductivity. Moreover, the car-
bon layers for lithium-ion batteries sho-
uld have a small surface in contact with
the electrolyte and should closely cohere
to the electrochemically active material.
The layers should not restrict the trans-
port of lithium ions between the electro-
lyte and the active material during char-
ge and discharge cycles.

The solution

Those problems have been solved with
the new method of carbon layer pro-
duction developed by the university
chemists. Novelty of the materials lies
both in the process of carbon precursor
application, which is performed entirely
in the aquatic environment, and the car-
bon precursor composition, which allows
for obtaining a strictly adherent layer
with a controlled porous structure. The
carbon precursors themselves are non-
toxic, which makes the technology safer
than the currently used and more frien-
dly to the environment. An appropriately
selected composition of the carbon pre-
cursor can also produce a carbon layer
of chosen physicochemical parameters,
such as thickness, integrity or porosity.
The result is a material of significantly
improved chemical stability and desira-
ble electrical properties.

Photo by Alessandro Paiva

The innovation developed at the De-
partment of Chemistry has been presen-
ted and promoted by the Centre for In-
novation, Technology Transfer and Uni-
versity Development (CITTRU) at nume-
rous international trade fairs and exhi-
bitions with some success. The inven-
tion won a gold medal at the interna-
tional exhibition of inventions ,,BRUS-
SELS INNOVA 2009” in the category of
electricity and electronics, and during
the 38" International Exhibition of In-
ventions, New Techniques and Products
»GENEVA 2010” it was awarded with a
silver medal. Polish Minister of Science
and Higher Education Prof. Barbara Ku-
drycka honoured the invention with the
award for international achievement du-
ring the 17" Invention Fair in Warsaw.

Dr. Eng. Gabriela Konopka-Cupiat

Conductive carbon layers for com-
posite electrode in lithium batteries

Offer 100

Research area: chemistry, new mate-
rial science

Keywords: lithium-ion batteries, elec-
trodes, conductive carbon layers

Summary: A method for direct produc-
tion of conductive layers on the po-
wdered support (oxides, silicates, pho-
sphates, etc.) is offered, suitable espe-
cially for electrodes in lithium-ion bat-
teries. Hydrophilic polymers with
N-vinylformamide are used to produce
carbon layers and films of a defined sur-
face morphology. Experimental studies
confirmed advantageous electrical pro-
perties of the layers and high thermal/
chemical stability required for manu-
facturing of high-quality batteries.

Inventors: Department of Chemical
Technology, Faculty of Chemistry

A new instrument for qualitati-
ve analysis of aqueous solutions

Offer 093
Research area: inorganic chemistry

Keywords: teaching aids, qualitative
inorganic analysis

Summary: A new instrument for chemi-
cal analysis of aqueous solutions is of-
fered, which can be an affordable and
cost-effective teaching aid for schools
and academies. In comparison to other
systems available on the market, the
instrument’s advantages are: minimal
amount of reagents needed, simple con-
struction, safe operation and easy visu-
alization of performed experiments.

Inventors: Laboratory of NMR Spectro-
scopy, Faculty of Chemistry

Thermosensitive polymer of natu-
ral origin with anti-adhesive pro-
perties for biomedical applications

Offer 095
Research area: new material science

Keywords: surface modification, anti-
adhesive polymer, implants, medical devices

Summary: The subject of the offer is a
new thermosensitive polymer with an-
ti-adhesive properties based on modi-
fied hydroxypropyl cellulose, as well as
the method of its production. The offe-
red material can be used in a range of
biomedical applications, including im-
plant manufacturing, as well as pro-
duction of semi-permeable membra-
nes, contact lenses and microcapsules
for controlled release of medicaments.

Inventors: Nanotechnology Polymers and
Biomaterials group, Faculty of Chemistry
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New positron emission Nn I 0va I nl EN I s

tomography (PET)
Offer 112

Research area: quantum physics,
medical physics
Keywords: PET, organic scintillators,
medical devices

Summary: The offer covers a new de-
sign of PET diagnostic systems and
new methods of signal analysis re-
quired for tomographic image recon-
struction. The new idea of PET con-
struction is based on affordable orga-
nic scintillators, which have a signifi-
cant impact on reducing unit produc-
tion costs and increasing the diagno-
stic chamber, allowing for simultane-
ous observation of the whole patient.
Inventors: Department of Nuclear
Physics, Faculty of Physics, Astrono-
my and Applied Computer Science

Global system for testing, mo-
nitoring and forecasting of
storm activity

Offer 091
Research area: weather forecasting

Keywords: storm activity, weather
forecasts, ELF

Summary: The offered technology is
a global system for testing, monito-
ring and forecasting of storm activity
in real time based on propagation of
electromagnetic signals of extremely
low frequency (ELF, 3-3000 Hz). In-
formation on storm activity is espe-
cially important for early warning of
lightning hazard.

Inventors: Astronomical Observatory
of the Jagiellonian University

New stimulant
of dendritic cell migration

Offer 117

Research area: pharmacology,
immunology

Keywords: peptides, immunomodu-
lation, dendritic cells

Summary: The subject of this offer
is an application of a biogenic pep-
tide to stimulate chemotaxis of den-
dritic cells, and thereby to modulate
the immune response. The increase
in migration capacity of these cells is
of clinical relevance and may be use-
ful in treatment of autoimmune dise-
ases, viral infections and atheroscle-
rosis, as well as during preparation
of cancer vaccines ex vivo.

Inventors: Department of Pharmacology,
Jagiellonian University Medical College

Traditionally understood mission of uni-
versities has always been the dissemination
of knowledge in society, regardless of eco-
nomic factors. For most European universi-
ties the major source of funds for universi-
ty research has been the State, so publishing
was considered to be the main way of sha-
ring results of the research. Today, howe-
ver, universities are not only the temples
of science, but also the birthplace of mo-
dern technologies, which (whether we like
it or not) can be delivered to the customers
only through collaboration with business.

Tomasz Gancarczyk - The scientist [Multiplication expert]

Contract research
- science, business, society

The easiest way of cooperation between
science and practice are the contract rese-
arch agreements. The university, in respon-
se to an inquiry from the business, underta-
kes to perform certain tests or other servi-
ces to an external entity in exchange for re-
muneration agreed in the contract.

Outsourcing of research to a scientific unit
gives a chance to develop innovative products
for those companies that do not have their
own R & D department or their research di-
vision lacks the equipment and expertise ne-
eded. University earns by sharing of knowled-
ge and skills of its employees and authorising
the results with the stamp of its reputation.

Contract research is also profitable
to the society - it can facilitate develop-
ment of new products and services based on
scientific thought. Moreover, the contracts
often require strict adherence to schedule
and budget, which is an excellent course of
project management.

Jagiellonian University
academic regulations

Recently a new procedure for contract
research was introduced at the Jagiello-
nian University in Krakow. Offers from the
business clients are submitted to the Cen-
tre for Innovation, Technology Transfer and
University Development (CITTRU). Resear-
chers who decide to perform the assign-
ment appoint a manager who is responsible
for its proper implementation. Furthermo-
re, conditions of the agreement are subject
to approval by head of the research unit
and the financial authorities of the Jagiello-
nian University. Each order is performed un-
der a written contract to protect the inte-
rests of the university and the researchers.
The agreement is prepared by the speciali-
sts from CITTRU.

The procedure applies to all employees
of the Jagiellonian University (except for
employees of Medical College). It refers to
contract research and other research servi-
ces, and therefore will be of particular im-
portance for researchers.

Practice

While the Medical College for many
years has been co-operating with compa-
nies (mostly pharmaceutical), for the other
units of the University it is still something
new, as is the patent protection issue. Last
year 21 contract research projects were
completed at the Jagiellonian University;
they were worth 175 000 euro in total.
Several agreements cover ongoing research
work of a few next years. Research on de-
mand is mostly done by academics of the
Faculty of Chemistry, Faculty of Biology and
Earth Sciences and Faculty of Biochemistry,
Biophysics and Biotechnology, but also Fa-
culty of Philosophy (Centre for Evaluation
and Analysis of Public Policy).

The contract research agreements are
often related to very interesting, innova-
tive topics - one of them covers develop-
ment of novel drugs for cancer treatment.
In the case of another agreement conclu-
ded by the Jagiellonian University, con-
tact with the practice resulted in an idea
to open own company by the scientists. On
the other hand, contract research conduc-
ted by the Centre for Evaluation and Analy-
sis of Public Policy significantly involves stu-
dents of sociology, for whom it is an oppor-
tunity to gain invaluable experience.

Krystian Gurba

The author is a lawyer and CITTRU employee,
dealing with contract research issues.
Contact: krystian.gurba@uj.edu.pl,

phone: +48 12 663 38 38
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Trade fal
calendar 200

In 2009, representatives of the Jagiellonian University presented technology offers
at 11 international events of various profile.

Research area: biochemistry

Fluorescent probe for
collagen staining

Offer 089
9 Keywords: medical diagnostics, micro-

scopy, fluorescent probe, collagen
Summary: The offer is a new fluorescent
probe for collagen staining suitable for use
in medical diagnostics and research. This

The events included both the congres-  the formula of many events is a combi- marker allows selective observation of col-
ses of science and technology and the nation of scientific conference and me- lagen in vivo in the intact tissue, which was
trade fair events. Very valuable in terms  etings with industry. Another category not previously possible using existing me-
of establishing contacts with the busi- are innovation fairs, where new inven- thods for visualizing these proteins.
ness are so-galled partnering confereq- tions and technologies are bging.presen- Inventors: Cell Biophysics Laboratory,
ces, which give an excellent opportuni- ted and awarded. Participation in trade Faculty of Biochemistry, Biophysics and
ty for bilateral meetings and discussions  fairs is a new, but very promising activity Biotechnology

on specific technologies. In addition, of the Jagiellonian University.

[ Kirw Material Forum . .
| Valencia (Spain) ) Composite material
| Earum Life Scdence 1 for prolonged release of heparin
| Garching/iunich [Garmean) orrer 106
[E] N ACHEMA 2003 Research area: new material science
Franifuet am Bain | Germany|
E ) " — B '_ B0 Conventios J00% Keywords: drug delivery, heparin,
T - | Anlania |USA] implants, medical devices
N BioForneen 2009 Summary: The subject of the offer is a
III ........ L L [Peland) J - - - new material in gel form that allows for
.......................................................... : Hﬁsl-ﬁl'lllTl'Id-t Fair Iﬁ*‘“‘“ prolonged release of heparin. The mate-
- Db, Kitaluio Pilarel) rial is a matrix of algin and hydroxypro-
E o — European Congress on pyl cellulose, that contains immobilised
- | bictechaclogy, Barcelana (Spain] | heparin. Prolonged release of heparin is
i — R S | Bicaruneniag Eurape maintained for as long as two weeks and
- -+ Londom (LK) the rate of the process can be control-
BRUSSELS INNDYA 2009 led both by the composition and tempe-
' B Brussels |Belgium) ) rature. The offered material have poten-
_____________ l POLEKL 2009 tial applications in medicine for control-
. . Progna! |Potsnd) led administration of heparin, as well as
POLLUMEL 200% in tissue engineering.
Paris {France]

Inventors: Nanotechnology Polymers and
Biomaterials group, Faculty of Chemistry

Polymer material based on chito-
san for heparin removal and neu-
tralisation in medical applications

Offer 110
Research area: new material science

Keywords: chitosan, heparin, protami-
ne, medical devices

Summary: The subject of the offer is an
application of modified chitosan, in wa-
ter solutions or in the cross-linked form
of microspheres, for removal of heparin
from blood and body fluids. The offered
method allows for heparin neutralisation
in the patient’s organism, but could also
be used for constructions of devices for
extracorporeal heparin removal.

Inventors: Nanotechnology Polymers and

Jagiellonian University’s booth at the exhibition , Science for the Environment” during POLEKO International Biomaterials group, Faculty of Chemistry
Trade Fair of Environmental Protection held in Poznarni, Poland (November 24t - 27th 2009).
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Polish Product 0f The Future 2010

Anti-cancer therany from Jagiellonian University

On June 23rd 2010, a therapeutic technology created at the Jagiellonian Univer-
sity in Krakow was awarded the title of Polish Product of the Future (in category:
technology in the pre-implementation phase). The novel antitumour therapy is ba-
sed on a modified bacterial strain of Salmonella which gets into a tumour and de-
stroys it from the inside. We present a brief description of this invention published

in the “Catalogue of the Winners”.

Authors

Michat Bereta, Ph.D.
Paulina Chorobik, M.Sc.
Joanna Bereta, Ph.D.

Introduction

The technology is related to a new me-
thod of treatment of solid tumours in hu-
mans and animals using a genetically mo-
dified strain of Salmonella that are able
to penetrate the cancerous cells and in-
duce their death by triggering apoptosis.
Modified bacteria target the tumour tis-
sue, then penetrate into the cancer cells,
where they initiate the process of sel-
f-destruction that leads to activation of
the immune system. To ensure safety of
the therapy, pathogenic traits of the Sal-
monella strain have been heavily attenu-
ated. The proposed anticancer therapy
exerts a therapeutic effect by combining
the direct action of bacteria on tumour
cells and the mobilisation of anticancer
response from the immune system.

Application:

The technology can provide a new thera-
peutic option for patients with solid tumo-
urs, primarily colorectal, lung, breast and
stomach, and possibly other types of cancer
(including melanoma). The solution is ba-
sed on the genetic alterations of Salmonella
strain that provide two important and the-
rapeutically desirable features:

« the ability to colonise the tumour tissue
due to preferential expression of anti-
CEA antibody fragment on the surface of
the bacterial cells,

« the possibility to induce apoptosis of the
cancer cells through controlled expres-
sion of a proapoptotic protein.

The use of suitably modified bacteria is
focused on utilisation of the mechanisms
responsible for tumour penetration, fol-
lowed by activation of the anticancer im-
mune response within the tumour tissue.
The resulting therapy will benefit from a
combination of direct toxic effect of bac-
teria on the tumour cells with local and
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systemic immune response against those
cells, which is an approach unique for this
method.

Implementation status:

Efficacy of the prototype therapy, as
confirmed in animal studies, combined with
the anticipated low cost of production and
application are key arguments for transfer-
ring this technology into clinical trials. This
requires genetic optimisation of the bac-
terial strain, and therefore further in vi-
tro studies confirmed with in vivo experi-
ments. As a result, a therapeutic protocol
will be developed which would become the
basis of clinical research. Given an estima-
ted productivity of minimum 1000 thera-
peutic doses per 1 liter of bacterial culture,
the technology has excellent prospects for
industrial use. In addition, it was covered
by patent application ,,New strain of Salmo-
nella enterica s. Typhimurium, its use and
a method to obtain a therapeutic vaccine
vector” filed by the Jagiellonian University
on February 23 2009; the application was
also extended internationally.

Comparison with the
current state of the art:

Current strategies of cancer treatment
are mostly based on radio- and chemothe-
rapy, which are often ineffective and at the
same cause serious and devastating adverse
effects. The breakthrough promised by the
advent of biological therapies has been limi-
ted only to some cancer types targeted with
specific antibodies. Cancer vaccine strate-
gies based on defined antigens have suffe-
red several major setbacks and are still un-
der development. Salmonella-based thera-
py combines the specificity of antibody tar-
geting and natural invasiveness of the bac-
teria with proapoptotic and immunostimu-
lating effects. The technology is modular,
and therefore has great potential for deve-
lopment e.g. by changing the antibody frag-
ment used to target the therapy.
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