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Ladies and Gentlemen, 

It is with great pride and joy that I present to you this publication describing selected achievements of 
Polish scientists in 2016. The spectrum of fields in which Polish scientists are active and making break-
through discoveries is impressive. These discoveries not only make life easier or improve its quality 
– they can often save life.

Poland's best–known and perhaps greatest contributions to global science are those of Maria Skłodows-
ka-Curie, a co–discoverer of radium and polonium. However, not everybody knows that it was a Polish 
surgeon, Jan Mikulicz-Radecki, who was the first to use surgical masks, and that Napoleon Cybulski was 
one of the pioneers of endocrinology. Other Polish scientists invented a method to obtain monocrystals 
forming the basis for the production of microprocessors, as well as colour photography, the windscreen 
wiper, and the walkie–talkie. Achievements of Polish scientists and discoverers both in the past and at 
present–form a part of a great heritage of world science.

It is very important for these accomplishments to be recognised, implemented, and become products 
that will be available to society. This will be possible due to the increasingly efficient commercialisation 
of research, and to partnerships established between science and business. An effective transfer of 
knowledge to the economy is of particular importance for improving Poland's position in global rankings 
of innovativeness and competitiveness. Cooperation between these two areas of activities, scientific 
research and economic implementation, promotes success and progress, and thus, an increase in so-
cietal well-being.

This publication, apart from promoting the latest successes of Polish scientists, can also be a source 
of contact information with research centres, as each entry provides information about its authors. 
Thus, fast contact between an entrepreneur and a scientist researching a specific issue is facilitated. I 
sincerely hope that this publication will be a source of knowledge and inspiration to us all.

Jarosław Gowin

Deputy Prime Minister 
Minister of Science and Higher Education
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Dr Katarzyna Starowicz-Bubak developed a new 
pharmacological approach to the treatment of 
pain that is associated with osteoarthrosis and 
determined the role played by the endocannab-
inoid system in the treatment of chronic pain.

The results of her studies can contribute to the 
improved effectiveness of pain management in 
patients with chronic pain syndromes.

The aim of her experiments was to increase the 
effectiveness of treatment for neuropathic pain 
and osteoarthrosis-related pain with a therapy 
targeting the endogenous cannabinoid system. 
This line or research helped to describe, for exam-
ple, a new complex mechanism that underlies the 
effect of anandamide produced within the body 
on neuropathic pain. Dr Starowicz-Bubak admits 
that even the most promising research outcome 
will not result in the immediate availability of a 
new medicine for chronic pain at pharmacies; 
however, the outcomes will show the direction to 
follow when working on that new medicine. This 
research is also of importance for understanding 
mechanisms underlying chronic pain.

New strategies for the 
treatment of chronic pain

More information:

KATARZYNA 

STAROWICZ-BUBAK, MD, PhD 

starow@if-pan.krakow.pl

Institute of Pharmacology

Polish Academy of Sciences

A team of archaeologists led by Dr Michał Krue-
ger decided to verify the origin of imported Phoe-
nician ceramic vessels as a part of an extensive re-
search project. The sites where the ceramics were 
found are located in cemeteries and settlements 
dating from the beginning of the Iron Age in the 
valley of the Guadalquivir River in the south-west 
part of the Iberian Peninsula.

The results of this work were surprising for the 
team: the importation of luxurious and perfectly 
manufactured ceramic vessels to ancient Iberia 
was a rare practice. These items, previously de-
scribed as import from far Phoenicia, proved to 
be local imitations. The research team made the 
determination through plotting a precise chronol-
ogy of sites in southern Iberia from the 1st millen-
nium BC. It was found that the previous chron-
ological scheme could be questioned; in several 
cases, samples collected from barrows proved 
to be 200 years older than previously thought. 
These findings change our understanding of the 
transitional period between the Bronze and the 
Iron Age in the Iberian Peninsula.

The research was conducted as a part of the pro-
ject “Early Iron Age in the south-western part of 
the Iberian Peninsula: chronology and materi-
al culture”, co-financed by the National Science 
Centre.

What are the origin of Phoenician ceramics  
found on the Iberian Peninsula?

More information: 

MICHAŁ KRUEGER, 

MA, PhD 

krueger@amu.edu.pl 

Adam Mickiewicz 

University in Poznan
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Combining quantum information 
science with philosophy

By implementing a research project called “Quan-
tum and information approach to selected as-
pects of basic physics”, scientists from Gdansk 
established previously unknown relationships 
between the complexity reduction effect and 
Bell's inequality.

The researchers analysed the limitations imposed 
by quantum mechanics on the possibilities to cre-
ate superpositions of unknown quantum states. 
This problem is of fundamental importance for 
the basics of quantum mechanics and can possi-
bly be applied in practice. Previously, it was not 
known whether quantum mechanics would allow 
the addition of unknown pure quantum states to 
each other.

The research established a strong no-go theorem, 
thereby preventing the creation of superpositions 
of unknown pure quantum states by using the 
most general processes of quantum mechanics. 
It was also shown that the creation of a quantum 
superposition is possible when minimum informa-
tion is available about the states for which that su-
perposition is to be created. It is estimated that 
the proposed method for adding quantum states 
will be used to generate non-classical light states 
and in the theory of quantum computation.

More information: 

Professor

MICHAŁ HORODECKI 

fizmh@ug.edu.pl 

University of Gdansk

A large-scale research project on the plasticity of 
the human brain in people with sight and hearing 
dysfunctions, conducted by Dr Marcin Szwed, 
overturns well-established theses about brain 
division into separate sensory functions.

Through his studies on dyslectic people, as well as 
on the way in which a mechanism for fluent read-
ing develops when we use touch rather than sight 
to read (e.g, texts written in Braille), Dr Szwed 
proved that when we learn complex activities 
(such as playing a piano or driving a car), we can 
change the ways in which regions of our brain are 
used with our own efforts and will. The brain can 
overcome its default allocation of roles and create 
new connections.

This surprising ability of the brain to overcome 
its limitations may be one of the abilities that un-
derlied human evolution and resulted in the de-
velopment of complex culture. These studies also 
helped to significantly expand knowledge about 
the causes of dyslexia and showed that dyslectic 
children are characterised by noticeable differ-
ences in the dorsal visual pathway, a region of the 
brain that is involved in visuospatial processing, 
including “arranging” a sequence of letters. This 
means that dyslexia may be underlied by disor-
ders of visuospatial processing.

Human brain can do even 
more than previously thought

More information: 

MARCIN SZWED, PhD 

mfszwed@gmail.com 

Jagiellonian University
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Polish scientists discovered evidence 
confirming Einstein's theory

The existence of gravitational waves was already 
foreseen in Einstein's general theory of relativity. 
However, only indirect evidence confirming that 
phenomenon had been available.

In 2016, the world learnt about the discovery 
of researchers working for the LIGO Scientific 
Collaboration and the Virgo Collaboration who 
were first to observe gravitational waves. Two 
detectors at the American observatory LIGO in-
dependently registered a signal of gravitational 
waves originating from a pair of merging black 
holes.

The works of the Polish research team participat-
ing in this project was led by Professor Andrzej 
Królak. The tasks of the Polish scientists included 
data analysis, studying the astrophysical sources 
of gravitational waves, construction of models of 
gravitational wave signals, and participation in de-
velopment of the Virgo detector.

The work was financed by the National Science 
Centre.

More information: 

Professor 

ANDRZEJ 

KRÓLAK, PhD 

a.krolak@impan.pl

Institute of 

Mathematics

Polish Academy 

of Sciences

A revolutionary  
method for fighting cancer

A discovery made by a team led by Dr Jacek Je-
mielity from the Centre of New Technologies at 
the University of Warsaw may revolutionise the 
fight against cancer. The discovery allows physi-
cians to nip cancer metastases in the bud.

This is possible due to research on mRNA mole-
cules, which transport genetic information within 
a cell and ensure that specific types of proteins 
are produced by living cells. In a natural cell en-
vironment, mRNA is degraded rather quickly by 
enzymes. This means that the life of these mole-
cules is limited.

By introducing a minor chemical modification 
into the mRNA chain, the length of time for which 
genetic information is available in the cell was in-
creased.

More information:

JACEK JEMIELITY, PhD 

jacekj@biogeo.uw.edu.pl

University of Warsaw
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How to make the world a better place 
for humans, animals and plants?

Our planet fights against environmental pollu-
tion, the extinction of countless species of plants 
and animals, and the depletion of energy sources. 
To aid in this fight, further development must be 
more sustainable and environmentally friendly. 
A team of researchers led by Professor Dorota 
Gryko attempts to respond to environmental 
problems by working on solutions for using solar 
energy in chemical processes. It has already de-
veloped a method to use solar energy as a source 
of power in organic chemistry and in the pharma-
ceutical and medical sectors. Their method may 
represent a solution to other problems, including 
the depletion of traditional sources of energy and 
environmental pollution. Solar energy is not only 
free but also inexhaustible.

Their method is possible due to porphyrinoids–
the pigments of life. The researchers used por-
phyrins as new, nature-inspired, photoredox 
catalysts to produce photochemical reactions. 
Alkylation and arylation of organic compounds 
are very important processes in the development 
of products created by the medical and pharma-
ceutical industries. This previously unknown area 
of porphyrin application will create new possibil-
ities for their use in organic synthesis and open 
fascinating opportunities for the synthesis of 
structurally complex organic compounds in an 
environmentally-friendly and cost-effective way.

More information:

Professor 

DOROTA GRYKO 

dorota.gryko@icho.edu.pl 

Institute of Organic 

Chemistry

Polish Academy 

of Sciences

New method for ultrafast 
information recording

A team of physicists at the University of Bialystok 
has developed a new method for recording infor-
mation that may revolutionise magnetic memory 
technologies.

The research conducted by the physicists re-
vealed  the possibility for making so-called “cold” 
ultrafast photomagnetic recordings in a transpar-
ent layer of ferromagnetic dielectric by using only 
a single ultrashort laser pulse. A change in linear 
polarisation switches the magnetisation, record-
ing '0' or '1' states in a repeatable and reversible 
way. A new mechanism for switching between 
states was discovered. This mechanism allows 
for the fastest information recording and readout 
processes known to this date, taking only about 
20 picoseconds, with extremely low energy con-
sumption during the recording.

The results were obtained in a research project 
financed by the National Science Centre.

More information: 

ANDRZEJ 

STUPAKIEWICZ, PhD

and@uwb.edu.pl

University of Bialystok
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A team led by Professor Bogdan Wilamowski, 
PhD Eng., from the University of Information 
Technology and Management in Rzeszow, con-
ducted a series of research projects concerning 
the development of shallow and deep architec-
tures of neural networks. In doing so, they de-
veloped better, improved learning algorithms for 
neural networks and analysed the behaviours 
of different ANN network architectures using 
different reference problems. The researchers 
also verified the options offered by this network 
through its comprehensive learning.

Professor Wilamowski’s team proved that at-
tempts to effectively model complex, multidi-
mensional, nonlinear systems require the use of 
unconventional methods. Methods that are based 
on computer intelligence facilitate the more ef-
fective solving of complex problems.

Amongst many methods, based on various types 
of neural networks (MLP, SLP, FCC), fuzzy sys-
tems, RBF and LVQ, PCA and SVM networks, par-
ticular attention should be paid to those based on 
neural networks of deep architecture.

Due to an increasing demand for specialist tel-
ecommunication systems, a need has arisen for 
the development of basic components of opto-
electronic systems, such as optical amplifiers that 
are able to "process" light within the visible range. 
These systems are required for the development 
of data transmission in plastic optical fibre cables 
and are characterised by numerous advantages 
related to ultrafast data transmission at short 
distances. An effective transmission of this type 
requires the use of optical amplifiers in the blue-
green spectral range.

Researchers from the Institute of High Pressure 
Physics of the Polish Academy of Sciences de-
veloped optical amplifiers that use nitride-based 
semiconductors. Their task was to replicate light 
entering the amplifier through processes of stim-
ulated emission. A waveguide used in the experi-
ment was bent to reduce the effective reflection 
coefficient for waveguide windows. This system 
achieved an optical amplification exceeding 16 dB 
as measured in a fibre-to-fibre system.

The results of the experiment were recognised 
by an invitation to the lecture: “High-power blue 
tapered amplifier laser diodes and laser arrays” 
at the Photonics West conference, San Francisco 
2017.

Fig. Optical amplifier 
system diagrams – 

basic components of 
the system

Smart nonlinear systems 
of shallow and deep 
architectures

More information:

Professor BOGDAN WILAMOWSKI

wilambm@gmail.com 

University of Information Technology 

and Management in Rzeszow

Optical amplifiers  
for plastic telecommunication networks

More information: 

PIOTR PERLIN 

piotr@unipress.waw.pl 

SZYMON STAŃCZYK 

szymons@unipress.waw.pl

Institute of High 

Pressure Physics

Polish Academy 

of Sciences
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Following long-term observations of the Milky 
Way, Polish astronomers for the first time con-
firmed the mechanism of an explosion that accom-
panied the awakening of a nova. During the explo-
sion, the system was 2 million times brighter than 
before. The analysis of the observations of the 
star V1213 Centauri conducted in 2003–2016 
represents a breakthrough in the interpretation 
of mechanisms leading to gigantic space catastro-
phes, such as a nova explosion.

The discovery was made as a part of the sky sur-
vey, the Optical Gravitational Lensing Experiment 
(OGLE), conducted at the Astronomical Observa-
tory of the University of Warsaw.

Results of works of Polish scientists were pub-
lished in the prestigious journal “Nature”.

Polish scientists from the Nicolaus Copernicus 
University in Toruń participated in pioneering ex-
periments on collisions of atoms and molecules 
at extremely low temperatures, down to levels of 
-273 degree Celsius, or slightly above absolute 
zero. In these conditions, the collisions occur differ-
ently than at a room temperature. The researchers 
observed great influence on the part of reaction 
anisotropy on the rate of the Penning ionisation 
reaction between metastable helium atoms and 
hydrogen molecules in a rotational excited state.

The research has thrown new light on cold col-
lision processes, the understanding of which is 
a prerequisite for the production of ultra-cold 
matter, which can be used in the construction of 
quantum simulators, assembling the components 
of a quantum computer, or a setting a new-gener-
ation time standard in the near future.

The results of the study were published in the 
prestigious journal "Nature Physics".

Polish scientists observed the  
awakening of a nova

More information:

Professor ANDRZEJ UDALSKI

udalski@astrouw.edu.pl

PRZEMYSŁAW MRÓZ, MSc 

pmroz@astrouw.edu.pl 

Astronomical Observatory 

of the University of Warsaw

Helium and hydrogen collisions  
at ultra low temperatures

More information: 

MARIUSZ PAWLAK 

teomar@chem.umk.pl

Faculty of Chemistry

 Nicolaus Copernicus 

University
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Polish scientists from the Nicolaus Copernicus 
University in Toruń conducted a unique experi-
ment using a single optical atomic clock to search 
for dark matter. The measurements were taken 
at the National Laboratory of Atomic, Molecu-
lar And Optical Physics using the Polish Optical 
Atomic Clock constructed two years ago.

The technique proposed by the authors allows 
scientists to determine successive limits related 
to the nature of dark matter, and thus, to verify 
current theories.

The research results were published in “Nature 
Astronomy”.

A team of researchers at the Medical University 
of Gdansk developed an innovative, patent-pro-
tected method for the treatment of type 1 diabe-
tes in children. To develop and commercialise the 
innovative method for the in vitro proliferation 
of TREG cells needed for the production of the 
formulation, a company named PolTREG S.A. (a 
spin-off of the Medical University of Gdansk) was 
established. The method for manufacturing this 
formulation is one of the most advanced projects 
in the world concerning the treatment of type 1 
diabetes using a cellular therapy. Due to the use 
of TREG lymphocytes (clinically confirmed ther-
apy with no side effects), not only alleviation of 
type 1 diabetes consequences, but, what is more 
important, its treatment is possible. The company 
initiated registration of the method (ATMP) with 
the European Medicines Agency.

The research team is also working to expand this 
technology to other diseases, for example, multi-
ple sclerosis.

Looking for  
dark matter

More information: 

PIOTR WCISŁO, PhD

piotr.wcislo@fizyka.umk.pl 

Faculty of Physics, 

Astronomy and Informatics

Nicolaus Copernicus University

Breakthrough in the treatment of  
diabetes in children

More information: 

KATARZYNA 

MICHALAK-MAGDA 

President of the 

Management Board

office@poltreg.tech 

PolTREG S.A.
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Saule Technologies (a company founded by 
Dr Olga Malinkiewicz, a discoverer of flexible so-
lar cells based on perovskites) is on the right track 
to revolutionise the photovoltaic industry.

The team led by Dr Malinkiewicz works on tech-
nologies to apply perovskites to any surface. The 
ultimate goal is to enable the extensive application 
of this invention to consumer electronics, where 
thin-film photovoltaic coatings would replace bat-
teries and chargers. The researchers have already 
developed a prototype of a telephone charger in 
form of a sticker.

In March, 2016, during the International Con-
ference on Perovskite Thin Film Photovoltaics in 
Barcelona, the team presented a flexible photo-
voltaic module based on perovskites.

The activities of the company Nexbio, founded in 
2015 at Lublin Science and Technology Park, are 
an example of the creative use of knowledge and 
competences of scientists, as well as of an inno-
vative approach to solving economic problems 
on a global scale. The company, founded by Adam 
Kuzdraliński, PhD Eng., works to find innovative 
and cost-competitive solutions for general ap-
plication in agriculture. Its work will lead to re-
ductions in pesticide use and increased safety of 
crops.

Dr Kuzdraliński’s team, on the basis of their long-
term experience and the results of their market 
surveys, look to devise biotechnological solutions 
and develop proprietary methods in the field of 
early detection of plant diseases. The develop-
ment of a readily available, low-price “laborato-
ry in a box” can revolutionise global agriculture 
and contribute to improved safety and quality of 
crops.

Revolution in power generation – 
cheaper electrical energy

More information: 

OLGA 

MALINKIEWICZ, PhD, 

Vice-President of the 

Management Board, 

Saule Technologies 

Sp. z o.o.

olga@sauletech.com

“Lab in a box”  
– a revolution in agriculture

More information: 

ADAM KUZDRALIŃSKI, PhD, 

President of the Management Board

adam.kuzdralinski@nexbio.pl

NEXBIO Sp. z o.o.
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Graduates of the Bialystok University of Technol-
ogy, together with a university teacher and psy-
chologists from the SWPS University, proved that 
learning programming can be easy.

They designed an educational robot to teach pro-
gramming to young children. The robot created 
by the Polish team is the first interactive educa-
tional toy in the world that develops together with 
a child. It not only teaches programming, but also 
logical thinking and quick decision making skills, 
and develops memory. A prototype of the robot is 
already working and has been used during classes 
with children. Its production will start soon.

A team of HiProMine researchers–comprised of 
Professor Damian Józefiak, Professor Jan Ma-
zurkiewicz, and Dr Jakub Urbański has developed 
a unique and scalable technology for the industri-
al production of insects for the needs of the agri-
cultural and food industry, The team’s technology 
is well ahead of global trends.

Using the results of long-term research and de-
velopment projects, they created a patent-pro-
tected innovative technology and conducted a 
pilot insect–breeding project in Robakowo near 
Poznan.

Soon the HiProMine team will start the imple-
mentation of a grant project with research part-
ners from Latin America and EU countries in ERA 
NetLAC. The aim of the project is to develop a 
method for the valorisation of biowaste and side 
products from the agricultural and food industry 
by using insects.

The only robot of its kind  
in the world

Innovative technology  
for processing insects for fish 
and animal feed

More information: 

Professor 

DAMIAN 

JÓZEFIAK CEO

info@hipromine.com

HiProMine S.A.

More information: 

MARCIN JOKA Co-founder

m.joka@meetphoton.com

Photon Entertainment sp. z o.o.
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Scientists associated with the company Zylia (es-
tablished by Tomasz Żernicki, PhD Eng., and Pi-
otr Szczechowiak, PhD Eng.) have developed an 
innovative and competitive product based on a 
proprietary patented technology for separation 
of phonic signals.

Referred to as a “portable recording studio,” 
ZYLIA is the first type of microphone of its kind 
in the world. It allows the separation of recorded 
sound into individual tracks representing individ-
ual instruments when recording a whole music 
group simultaneously. ZYLIA records music at a 
studio quality, using only a single microphone for 
this purpose, while ensuring a high quality of re-
cording and extensive possibilities for the future 
processing and use of the recorded sound. Its cost 
is just 1⁄10 of the price of a typical microphone 
setup.

Furthermore, the technology for spatial sound 
encoding developed by the scientists was add-
ed to the international sound encoding standard 
MPEG-H 3D Audio, which will be used, for exam-
ple, in new digital television systems such as DVB.

Patrycja Wizińska-Socha, MD PhD, and Anna 
Skotny, MD PhD, are the founders of Nestmedic. 
Along with their research team, Wizińska-Socha 
and Skotny have initiated intensive work on a 
comprehensive telemetric system for the evalua-
tion of foetal well-being, called Pregnabit.

Pregnabit is an innovative proprietary measuring 
device for the safe and reliable monitoring of foe-
tal and mother heart rates, and for the recording 
of the uterine contractile function. It is portable, 
so the test can be performed at any place and any 
time. Data collected by the device are wirelessly 
transmitted to the Medical Telemonitoring Cen-
tre operated 24/7 by qualified medical personnel. 
With Pregnabit, a mother can rest assured that 
her baby is safe.

The company and its founders were recognised 
by MIT Technology Review and awarded the 
honorary title of “Innovators Under 35 in Poland” 
and special recognition as “Innovator of the Year 
2016.”

Revolution  
in the audio market

More information: 

TOMASZ ŻERNICKI, 

PhD Eng.

Co-Founder 

tomasz.zernicki@zylia.pl 

Zylia Sp. z o.o.

Pregnabit – comfort and 
safety for pregnant women

More information: 

PATRYCJA 

WIZIŃSKA-SOCHA, MD PhD, 

co-founder and President of 

the Management Board

office@nestmedic.com

NESTMEDIC S.A.
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Moderus Gamma is an innovative, low-floor, qui-
et, and environmentally–friendly tram developed 
in cooperation between the company Modertrans 
Poznan and scientists at the Poznan University of 
Technology.

It is characterised by a reduced noise level and a 
smooth adjustment of the floor height level. The 
tram is equipped with supercapacitors that store 
energy recovered during braking. The vehicle was 
presented in November, 2016.

The project was co-financed by the National Cen-
tre for Research and Development and the Euro-
pean Regional Development Fund.

A team led by Dr Ewelina Król from the Intercol-
legiate Faculty of Biotechnology of the Universi-
ty of Gdansk and Medical University of Gdansk 
undertook an ambitious research projects and 
joined the fight against the Zika virus.

Young researchers are working on a vaccine 
based on recombined surface protein or virus-like 
particles that do not contain viral genetic mate-
rial. Such a vaccine does not pose a risk of viral 
replication in the body.

The project will last three years. However, Dr Król 
expects that in eighteen months the team can de-
velop a potential vaccine that may then be used in 
preclinical studies in a mouse model.

Due to cooperation with the company A&A Bio-
technology from Tricity region, it is also planned 
that the project will involve the development of 
a universal method for vaccine production on a 
semi-technical scale, thus forming a basis for its 
implementation on a GMP scale.

More information: 

MACIEJ KIN

Technical Specialist 

m.kin@modertrans.poznan.pl

MODERTRANS POZNAN Sp. z o.o.

Modern tram made in Poland  
– comfort when travelling

Vaccine against  
Zika virus

More information:

EWELINA KRÓL, PhD

ewelina.krol@biotech.ug.edu.pl

University of Gdansk
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Researchers from the Parasitology Department 
have conducted research in a mouse model for 
multiple sclerosis (MS). Specific immune system 
cells were isolated from individuals in whom the 
disease’s remission was observed during infec-
tion with a parasite, and then transferred into 
the circulatory system of ill mice. Following this 
experiment, a reduction in disease symptoms 
was observed starting with the second day, with 
their complete inhibition after nine days. Further 
studies showed that, by using parasitic factors, it 
is possible to activate leukocytes of this type and 
increase their number not only in a body of ill mice 
(in vivo) but also ex vivo, in blood collected from 
the affected mice.

“It is highly probable that the discovered mecha-
nism will also be effective for other autoimmune 
diseases. Soon, we are going to start experi-
ments on mice with Alzheimer's disease and on 
blood of MS patients,” says Dr Katarzyna Don-
skow-Łysoniewska, head of this project.

Scientists from the Central Mining Institute in Ka-
towice have developed a platform in response to 
the need for the quick determination of variable 
physical and chemical parameters of low emis-
sions from detached houses and from small local 
boiler houses and production plants. The platform 
can be used to make a quick inventory of particu-
late matter levels and size distribution, and of CO 
and CO

2
 levels using an integrated laser measur-

ing unit.

The system enables the recording of flight data 
(images from a camera that is installed in a drone, 
height/distance to an emitter measured with a 
distance meter, and geographic location), the vis-
ualisation of data and results, and their interpre-
tation on a map, including with GIS tools.

The use of the measuring platforms installed in 
the drone ensures reliable and fast measurement 
of levels of inhalable and respirable dust, particu-
larly of particle size fractions PM10 and PM2.5, 
when acceptable levels are significantly exceeded.

Discovery that may help in the 
development of a therapy for 
multiple sclerosis

More information:

KATARZYNA 

DONSKOW-ŁYSONIEWSKA, PhD

zuzia@biol.uw.edu.pl

University of Warsaw

Flying lab to measure  
particulate matter levels in the air

More information:

ADAM SZADE, PhD

a.szade@gig.eu

Central Mining Institute
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A method for partial deafness treatment (PDT), 
developed and implemented by Professor Henryk 
Skarżyński, will be used in patients with sensori-
neural hearing loss of the partial deafness type. 
These patients hear low tones of up to 1.5 kHz 
normally or almost normally, but they do not hear 
high tones. Fibres in the auditory nerve, respon-
sible for transmitting to the brain information 
about low frequencies, are naturally, physiolog-
ically stimulated by acoustic signals, while other 
fibres are stimulated by electric impulses from an 
electrode in the implanted cochlear implant in the 
inner ear.

The research results proved that the simultane-
ous stimulation of various groups of fibres in the 
auditory nerve with two different mechanisms 
results in a strong synergistic effect, and patients 
achieve much better understanding of speech 
than implied by a simple summing of effects of 
both types of the stimulation. For the purpose of 
this method, a proprietary, minimally–invasive “6 
steps” surgical technique and a flexible cochlear 
implant electrode were developed.

The method has been implemented in several 
university centres all over the world. Specialists 
in cochlear implants call it the Polish school of par-
tial deafness treatment.

The aim of this project, conducted by a team at the 
Faculty of “Artes Liberales”, University of Warsaw, 
in cooperation with other centres, was to develop 
a comprehensive model for studying endangered 
languages, with a particular focus on the Vilamo-
vian and Lemkovian languages in Poland and Na-
huatl in Mexico.

The project resulted in numerous scientific and 
educational publications, textbooks, traditional 
and pictorial dictionaries and other materials to 
assist in the learning of these languages, stories for 
children and youth, as well as numerous initiatives, 
and practical and artistic and cultural activities.

As a part of the project, a multi–language website, 
www.revitalization.al.uw.edu.pl., was established. 
The undertaken activities resulted in the intro-
duction of the Vilamovian language as an optional 
subject in the Wilamowice School Complex and as 
a language course at the Faculty of “Artes Liber-
ales”, University of Warsaw. Numerous education-
al activities were undertaken together with other 
actions to support the saving of the Nahuatl lan-
guage. Furthermore, field studies were conducted 
on attitudes towards languages in Nahua, Lemko-
vian and Vilamovian societies.

The results of the research and practical activities 
on these three languages were used directly to 
develop a comprehensive model for language and 
cultural revitalisation.

Treatment for partial deafness   
with cochlear implants

More information:

Professor HENRYK SKARŻYŃSKI, MD PhD

h.skarzynski@ifps.org.pl

Institute of Physiology and Pathology of Hearing

Dying languages. 
Comprehensive study and 
revitalisation models

More information: 

JUSTYNA OLKO, PhD

jolko@al.uw.edu.pl 

Faculty of 

“Artes Liberales”

 University of Warsaw
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Mechanism underlying the therapeutic effect 
of flavonoids in genetically–determined 
metabolic diseases

Cells talk by using 
cannabinoids – also about 
diabetes in your future

More information:

MAGDALENA 

GABIG-CIMIŃSKA, 

PhD Professor of Polish 

Academy of Sciences 

magdalena.gabig-

ciminska@

biol.ug.edu.pl

Institute of Biochemistry 

and Biophysics

Polish Academy 

of Sciences

Research projects conducted by scientists from 
the Institute of Biochemistry and Biophysics of 
the Polish Academy of Sciences and the Univer-
sity of Gdansk concern the special application of 
flavonoids in the therapy of genetically–deter-
mined metabolic diseases from a group of lysoso-
mal storage diseases (LSD), fatal diseases caused 
by a genetic defect resulting in a deficit or lack of 
one of crucial enzymes in the human body.

The research resulted in allowing scientists to 
decipher the complete mechanism underlying 
the effect of these compounds on the body, par-
ticularly, with a view to their possible use in treat-
ment of LSD. As part of the studies, factors and 
processes modifying a course of these diseases 
were described. The scientists documented a 
pattern of genetic information expression, that 
is, a transcriptome, in human skin cells exposed 
to flavonoids. This played an important role in 
explaining a molecular mechanism underlying an 
effect of these compounds on cellular processes.

There was an interesting discovery regarding 
the flavonoid compounds proposed for use in 
substrate synthesis reduction therapy for sub-
strates that accumlated in a patient's body. The 
flavonoid compounds not only reduce accumlated 
substrates but also, and more importantly, mod-
ulate the biogenesis process and the function of 
defective lysosome in patient cells.

More information: 

Professor AGNIESZKA DOBRZYŃ, PhD 

a.dobrzyn@nencki.gov.pl

Nencki Institute of Experimental Biology

Polish Academy of Sciences

Researchers at the Nencki Institute of Experi-
mental Biology of the Polish Academy of Sciences 
discovered a new mechanism governing insulin 
secretion in which the endocannabinoid system is 
involved. They also demonstrated that the endo-
cannabinoid signalling pathway plays an important 
role in communication between alpha and beta cells 
in pancreatic islets and influences the maintenance 
of beta cell identity. Cannabinoids produced by al-
pha cells may activate cannabinoid receptors CB1 
in beta cells that control structure of pancreatic is-
lets and quantities of insulin secreted in response to 
blood glucose levels.

Determination of the role of endocannabinoids 
in communication between alpha and beta cells is 
important for understanding the mechanisms un-
derlying the development of type 2 diabetes, which 
usually occurs in adults and is frequently associat-
ed with an increase in body weight. The scientists 
hope that by understanding the endocannabinoid 
signalling pathway, it will be possible to significantly 
increase the time of beta cell function in people with 
diabetes and also after the transplantation of pan-
creatic islets. If these hypotheses are confirmed in 
further studies, transplantation of pancreatic islets 
may become a valid method for the treatment of 
type 2 diabetes.
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A research project managed by Dr Ewelina Knap-
ska and financed by the European Research 
Council (ERC) is attempting to find an answer to 
the question whether there is a “social brain.” That 
is to say, are there groups of neural cells activat-
ed solely by emotions transferred through social 
interactions. The aim of this study is to determine 
whether there are any differences in the way in 
which the brain manages "social" and "non-so-
cial" emotions, both positive and negative. Al-
though the experiments are being conducted on 
rats, they will provide important information on 
the functioning of emotions in other mammals, 
including humans.

Emotional contagion, through which one animal 
transfers its fear to another, is considered to be 
a primal form of empathy. It is an adaptive phe-
nomenon, as it informs an animal about threats, 
such as a hidden predator. Empathic behaviours 
are also important for animals living in groups, 
because the ability to read and adapt to the emo-
tional condition of other individuals increases the 
safety of an individual animal, while improving an 
effectiveness of that group as the whole.

Chemosensor for early  
cancer detection

How to control socially  
transmitted emotions

More information:

EWELINA KNAPSKA, PhD

e.knapska@nencki.gov.pl

Nencki Institute of Experimental Biology

Polish Academy of Sciences

More information: 

Professor 

WŁODZIMIERZ 

KUTNER, PhD 

wkutner@ichf.edu.pl 

Institute of Physical 

Chemistry

Polish Academy 

of Sciences

A project of scientists from the Institute of Physi-
cal Chemistry of the Polish Academy of Sciences, 
in cooperation with the team of Professor Francis 
D’Souza from the University of North Texas, Den-
ton, USA, aims at improving the effectiveness of 
early cancer diagnosis.

A chemosensor developed by the researchers 
contains a thin layer of a molecularly imprinted 
polymer (MIP) that selectively recognises neop-
terin. Neopterin is an aromatic compound pres-
ent in human body fluids, including blood serum, 
urine and cerebrospinal fluid. It is produced by 
the immune system. In medical diagnostics, it is 
treated as a universal biomarker. The level of this 
biomarker increases significantly in certain can-
cers, including malignant lymphomas, although 
increased neopterin levels are also observed in 
some viral and bacterial infections, and in diseases 
caused by parasites. When an electrode covered 
with an MIP layer is dipped into synthetic serum 
containing a small amount of neopterin, the layer 
captures the neopterin molecules, despite the in-
terfering presence of other substances of similar 
structure and properties in the solution.
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Researchers at the Institute of Physical Chem-
istry of the Polish Academy of Sciences, in co-
operation with the National Medical Institute, 
have developed a method for the fast diagnosis 
of bacterial infections in the cerebrospinal fluid. 
For this method, innovative media were used to 
take SERS measurements that not only ensured 
enhancement of the Raman signal, but also filtrat-
ed bacteria out of the fluid and immobilised them 
effectively for duration of the measurement. The 
developed media were tested for three bacterial 
species causing meningitis: Neisseria meningitidis, 
Streptococcus pneumoniae and Haemophilus influ-
enzae. Their presence was correctly detected in 
95% of cases, and the species was identified with 
a confidence of up to 98%.

When compared to previously used methods, 
the solution proposed by the researchers has 
numerous advantages: it requires small quanti-
ties of cerebrospinal fluid; it eliminates the need 
to culture bacteria for a long time; the automat-
ed measurement procedure guarantees a high 
level of safety; and the result is available within 
minutes. An important argument in favour of its 
use is the price; purchasing all of the equipment 
required to conduct an analysis does not exceed 
several thousand dollars.

Estimating the mass of a black 
hole in a Seyfert galaxy

Bacteria that will identify the 
nature of disease

More information: Agnieszka Kamińska, PhD 

Agnie.Kaminska@gmail.com 

Institute of Physical Chemistry

Polish Academy of Sciences

Black hole RE J1034+396 is part of the active nu-
cleus of galaxy RE J1034+396, a Seyfert galaxy 
that is t located 500 million light years from us, in 
the constellation Ursa Major.

A team of scientists from Poland and China 
analysed the mass of the black-hole in the 
RE J1034+396 galaxy’s nucleus. The researchers 
used eight independent methods which should 
have given the same result. Unfortunately, the 
mass of the black hole remains to be determined 
precisely. It was discovered that its mass was 
within a range of one to ten million times the mass 
of the Sun. This suggests that this black hole is still 
in a period of fast growth.

Professor Bożena Czerny, who supervised the 
team, explains that the mass of black holes influ-
ences, for example, the rate of star formation in 
the galaxy.

More information: 

Professor BOŻENA 

CZERNY 

bcz@camk.edu.pl 

Nicolaus Copernicus 

Astronomical Center

Polish Academy 

of Sciences

Center for 

Theoretical Physics

Polish Academy 

of Sciences
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The Space Research Centre of the Polish Acade-
my of Sciences was a consortium participant in ex-
periments that developed the Colour and Stereo 
Surface Imagine System (CaSSiS), which is part of 
the European Space Agency's ExoMars Trace Gas 
Orbiter (TGO) satellite.

Launched on March 14, 2016, the ExoMars satel-
lite is a joint project of the European Space Agen-
cy (ESA) and the Russian Space Agency. The TGO 
satellite reached Mars in October, 2016.

The orbiter carried an innovative CaSSIS camera 
that was developed with the involvement of Pol-
ish scientists and engineers. The camera will take 
three-dimensional photographs of the planet’s 
surface. It will photograph those areas of Mars 
from which traces of gases could have been re-
leased, including methane, which, on Earth, is 
produced by live organisms. Such a finding could 
suggest that there was, or still is, life on Mars that 
released that gas.

This publication was developed in cooperation with:
The National Science Centre

The National Centre for Research 

and Development of the Polish Academy of Sciences

General Council of Science and Higher Education

Young Scientists Council

Foundation for Polish Science

Council of the National Programme for 

the Development of Humanities

Design and DTP:
www.ccpg.com.pl

Photo:
www.fotolia.com

www.123rf.com

Searching for biological traces 
on Mars

More information: 

PIOTR ORLEAŃSKI, 

PhD Eng. 

porlean@cbk.waw.pl 

Space Research Centre

Polish Academy 

of Sciences
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