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THE 2020
YOUNG TALENTS

Iveta Pugajeva’s study has two main ob-
jectives. First, to develop a new, reliable 
methodology based on the high-resolu-
tion mass spectrometry which provides 
excellent sensitivity for the combined 
analysis of various contaminants in the 
wastewater samples. Secondly, to pro-
mote wastewater based-epidemiology 
that is an innovative approach of samp-
ling and analysing chemical substances 
in wastewater to estimate a population’s 
exposure to different chemical contami-
nation.

Initially, this methodology was used to 
assess the misuse of illicit drugs, allowing 
the detection of evidence-based drug 
use with accurate information on time 
and place. Currently, the scope of this 
approach is expanding rapidly including 
pharmaceuticals, personal care products 
and various human biomarkers that cha-
racterize exposure to different contami-
nants, stress levels, food consumption, 
disease prevalence and other processes. 

Within this research relevant epidemiolo-
gical information is obtained in order to 
improve public health assessment. 

“Everyone has different gifts. When one door closes, another opens.  
Keep your chin up and your eye on the open door.“

LATVIA 5

Elaboration of the new methodology using 
ultra high-resolution mass spectrometry for 
assessing public health via wastewater-based 
epidemiology.

Dr.Chem. Iveta Pugajeva
Institute of Food Safety, Animal Health and 

Environment BIOR Leading researcher and Head of 
the Chromatography Group



Aiga Ivdre’s research focuses on the de-
velopment of rigid polyurethane foams 
for thermal and cryogenic insulation. One 
of the main components to obtain polyu-
rethane is a polyol. Although traditionally 
polyols are derived from petrochemicals, 
it is possible to synthesize polyols from 
recycled materials, such as recycled PET, 
or renewable materials, such as rapeseed 
and tall oil. 

The use of such sustainable materials is 
very important in the light of challenges 
and issues of 21st century.

In her study group they also investigate fil-
lers impact on the final properties of rigid 
polyurethane foams by developing synthe-
sis of nanocellulose from wood industry 
by-products: dust and small wood chips 
from horse bedding and plywood manu-
factures in Latvia. The selected by-pro-
ducts currently do not have high economic 
value. When it´s incorporated into rigid 
polyurethane foams, the mechanical and 
thermal properties of the final material 
could be enhanced. 

The use of waste products and by-pro-
ducts to obtain value-added materials plays an important role in the circular economy which aims 
to be more environmentally sound and sustainable and possibly could decrease production costs.

“To be a scientist, it requires a broad set of skills, persistent learning, and constant development. 
Hence, the best things about the job in science – it is very dynamic, never boring, and always chal-

lenging!“

LATVIA 6

From the wood industry by-products to 
nanocellulose in one step synthesis.

M.Sc. Ing. Aiga Ivdre
Riga Technical University, Faculty of Materials 
Science and Applied Chemistry. Researcher at 

Latvian State Institute of Wood Chemistry, Polymer 
Laboratory

With the rapid technological advancement in 
the last couple of decades, the demand for 
good quality oxide materials produced with 
easily scalable manufacturing techniques is 
greater than ever. Although the use of various 
metal oxides can be traced back hundreds of 
years, the recent development of electronics, 
networking, and optical devices require not 
only great quantities but also high quality and 
repeatability of the material. Thus, Ivita Bite 
research is devoted to the influence of che-
mical synthesis methods on the physical pro-
perties of oxide nanomaterials.

In this research, different kind of oxide nano-
materials, for instance, zirconium oxide, zinc 
oxide, strontium aluminate, hafnium oxide are 
synthesized with different chemical syntheses 
methods, such as sol-gel, solid-state combus-
tion, solvo- or hydrothermal, microwave-assis-
ted method and even solar physical vapour 
deposition, and other methods. The main 
focus is on the microwave-assisted technology 
because most of the other available chemical 
synthesis methods are not environmentally 
friendly and do not guarantee homogeneous 
and repeatable samples. Microwave-assisted technology can prevent these problems by reducing 
the amount of chemicals used, thus reducing waste as well as reducing synthesis time and saving 
energy. The nanomaterials obtained in this research will be further applicable to such fields as 
energy technology, luminous coatings, traffic and warning signs as well as diagnostic markers in 
medicine.

“Life is full of various challenges in which we are tested not to show our weaknesses, but to discover 
our strengths.“

LATVIA 7

Influence of different chemical synthesis 
methods on the physical properties of oxides.

M.Sc. Chem. Ivita Bite
University of Latvia, Researcher at the Institute of 

Solid State Physics, Laboratory of Optical Materials



In the modern world, the quality of life is impro-
ving, leading to an increase in the average age of 
the population. In long term, the number of people 
with neurogenerative diseases like Alzheimer’s will 
increase as well. Currently, the disease is incurable, 
but the rapidly expanding new knowledge about 
the molecular and biological causes of the disease 
leads to the development of new therapies and 
drugs.

“I have always wanted to understand the various 
biochemical processes and their mechanisms that 

take place in the human body.”

The neurodegenerative diseases such as Alzhei-
mer’s, and Parkinson’s, are progressive diseases, 
which are characterized by the brain disfunction 
and loss of neurons from some parts of the brain 
responsible for cognitive functions and memory. 
The main focus of Rima´s research is to find out 
possible factors that may be related to the mo-
lecular level biochemical and biophysical events 
triggering or promoting neurodegenerative disea-
ses The project is focusing on one of the important 
group of these events: the interaction between the 
misfolded protein aggregates implicated in neuro-
degeneration and the phospholipid membranes. 

By combining structural, thermodynamic and electrochemical techniques in one single experi-
mental platform, was possible to characterize protein-lipid interactions in an extremely coherent 
way. During the project, the relationship between morphology of misfolded proteins and their 
interaction with membranes was established, and fundamental knowledge about the onset of 
Alzheimer’s disease pathology was obtained.

“I deeply believe in power of science, so it motivates me to trust the process, then difficult moments 
become our best moments. Knowing that my work, could improve quality of life through treating 
neurodegeneration diseases and increasing life expectancy, it encourages me to be even more moti-

vated and to continue my research.“

LITHUANIA 8

Interactions between misfolded proteins and 
phospholipid membranes: A possible key in 
neurodegeneration.

Dr. Rima Budvytytė
Vilnius University, Life Sciences Center 

Senior research fellow at the Institute of 
Biochemistry, Department of Bioelectrochemistry 

and Biospectroscopy

Dominyka Dapkutė’s interdisciplinary research 
is focused on two current scientific hot-topics 
– nanomedicine and stem cell therapy. A syner-
gy of both has potential application in oncology, 
especially in eradication of the most threatening 
cancer stem cells. Nanotechnology raises big 
hopes in treatment of cancer – a single nanopar-
ticle can incorporate multiple functions and act 
as theranostic (combining both diagnostics and 
therapy) tool. 

“Since childhood I was fascinated by the human 
body as an impeccable machine working in unity 
from molecules to organ systems. Knowing all the 
steps and how everything connected enchanted 

me.“

However, the unwanted accumulation of na-
noparticles in healthy tissues led to the search 
of their new more advanced delivery methods. 
Unique cells in our body called mesenchymal stem 
cells are responsible for tissue regeneration, also 
migrate specifically to cancerous tissue and the-
refore can be used as Trojan horses transporting 
cancer-killing nanoparticles. Delivery of antitumor 
agents using these cells is biologically compatible, 
clinically safe and showed tremendous success in 
pre-clinical studies. This project addresses the current limitations of existing cancer diagnostics 
and therapeutics by investigating an elegant marriage between smartly-designed theranostic 
tool and stem cell-based nanoparticle delivery method. Hopefully, this intrinsically interdiscipli-
nary research will constitute a significant leap towards the end of never-ending battle with cancer 
as well as bring innovative insights from a more fundamental point of view.

“I’d like to think that deep inside we are all scientists, you just need to learn how to flourish it. Ask 
all the questions, never cease to search for the answers and always stay curious. Science is a way to 

unravel the secrets of nature with all its ubiquitous magic.“

LITHUANIA 9

Investigation of mesenchymal and cancer 
stem cell response to nanoparticle treatment: 
towards cell therapy.

M.Sc. Dominyka Dapkutė
Vilnius University, Life Sciences Center 

National Cancer Institute, Junior researcher 
at the Biomedical Physics Laboratory



Maarja Grossberg-Kuusk’s research is focused 
on the development and studies of new sus-
tainable materials and technologies for solar 
energetics. Evidently, there is a growing need 
for lower costs, higher efficiencies and versatile 
applications of renewable energy technologies 
like photovoltaics (PV) in order to create sustai-
nable, safe and healthy living environment for 
us all.

Maarja´s research group at Tallinn University 
of Technology is developing a unique photovol-
taic technology called monograin photovoltaic 
technology that enables many new applications 
compared to the conventional silicon based 
technologies that are available in the market. 
For example, there are several possibilities for 
building integration due to the flexibility, se-
mi-transparency and lightweight of the solar 
cells that we are developing. The future of PV lies 
in the building integration to effectively use the 
potential of the facades, windows and roofs for 
the renewable energy production, especially in 
cities where most of the mankind lives. In addi-
tion, our technology is based on environmentally 
friendly absorber material called a kesterite. 

“It is a fantastic feeling once you have solved a scientific puzzle you are currently working on, it is 
worth the effort!“

Kesterites Cu2ZnSn(S,Se)4 (CZTSSe) have shown the highest potential and already demonstrated 
considerable efficiencies and stability being in the leading position among the emerging sustai-
nable PV. However, improvement in the device efficiency is still needed for commercialization. This 
project targets  the reduction of the charge carrier recombination losses by partial cation subs-
titution. In 2021 the group achieved a new kesterite solar cell efficiency record of 12.7% by using 
interface engineering including interdiffusion of elements.

“Always remember to keep the focus on larger goal! Science in its nature is slow, you cannot rush 
discoveries – take the time and enjoy the ride to feed your passion for science!“

ESTONIA 10

Is partial cation substitution the magic key 
to boost the efficiency of next generation 
sustainable kesterite materials based 
photovoltaics?

Dr. Maarja Grossberg-Kuusk
Tallinn University of Technology 

Head of the Department of Materials and 
Environmental Technology

Lisandra Meneses has been working with diffe-
rent strategies for the valorisation of lignocel-
lulosic side streams by means of bioethanol 
and biomethane production, using a sustai-
nable circular economy approach. The goal of 
her research is to make bioethanol production 
cost-effective and more competitive with con-
ventional fuels.

“After seeing so many environmental, econo-
mic, technological, and ethical problems in the 
world, I felt I needed to take action and contri-
bute to the solution of some of these problems.”

Her study assesses the potential of lignocel-
lulosic residues in terms of methane recovery, 
analyses the influence of different pre-treat-
ment methods on methane yield, examines the 
performance of different feedstocks in terms of 
methane yields, and evaluates the influence of 
different pre-treatment temperatures on bio-
methane yields. At the end of the project, a set 
of different strategies to enhance biomethane 
production will be proposed. Some of the re-
sults already obtained from this research have 
shown that sequential bioethanol and biogas 
production is a promising solution to increase 
the energy output from Estonian biomass and 
contribute to the full valorisation of the side streams produced in the bio-refineries. This research 
is fundamental for the development of efficient biorefinery platforms in the Baltic States and to 
start a transition in these countries towards zero-waste societies.

“In science, nothing is impossible. Dream big, find a problem, think smart, take action, and work 
hard to give a meaningful contribution to the world. Persistence, ethics, and hard work will take 

anywhere.“

ESTONIA 11

Second-generation bioethanol production: 
strategies for sidestreams valorisation in a 
sustainable circular economy.

M.Sc. Lisandra Meneses
Estonian University of Life Sciences 

Junior Researcher and Doctoral student at the 
Institute of Forestry and Rural Engineering, 

Laboratory of Biofuels



THE 2021
YOUNG TALENTS

Dana Kigitoviča’s research focuses on re-
purposing cardiometabolic drug meldo-
nium to treat failing right ventricle - RVF. 
The purpose of the study is to improve 
quality of life in patients with chronic debi-
litating syndrome such as right ventricular 
failure RVF, according to the evidence-ba-
sed recommendations.

“Right ventricular failure is less exam-
ined in comparison to LVF - left ven-
tricular failure. Lack of treatment pos-
sibilities encouraged me to find new 
treatment options for the patients.“

Meldonium is clinically used cardiometa-
bolic drug with excellent safety profile and 
ready for use in a new clinical indication. 
Right ventricular failure models have de-
monstrated that meldonium attenuated 
right ventricular hypertrophy and most 
importantly improved the right ventricle 
function via optimizing cardiac mitoc-
hondrial bioenergetics. The aim is to test 
it in the clinical observational study. The 
overall goal is to improve the quality of 
life and subjective symptoms of patients 
with life-long chronic debilitating syndro-
me such RVF. Identified risk factors and new treatment options could result in a decrease of high 
mortality of heart failure patients in Latvia.

“Science demands dedication, but it is easier to do more work because it also organiz-
es you. In the end You are very productive and enjoy every minute of free time. Sci-
ence is the combination of 98% of hard work and 2% of luck that comes at the very end.“

LATVIA 13

Strengthening of a tired heart: a new approach 
for the failing right ventricle.

PhD student dr.  
Dana Kigitoviča

Internal medicine doctor and resident in nephrology 
in Pauls Stradiņš Clinical University Hospital, PhD 
student and assistant at Rīga Stradiņš University, 
Trainee at Latvian Institute of Organic Synthesis



Inga Pudža deals with smart materials 
including thermochromic inorganic com-
pounds that are sensitive to changes in 
temperature. For instance, thermochromic 
labels could be used as cheap and robust 
temperature indicators to monitor storage 
or transportation conditions of tempera-
ture-sensitive products, like, food, drugs, 
vaccines, chemicals and so on. One of such 
materials is copper molybdate (CuMoO4) 
which is a multifunctional material with se-
veral perspective chromic-related properties 
such as thermochromism, piezochromism 
and halochromism (material responds to 
temperature, pressure and pH changes via 
colour change). 

The functionality of the molybdate can be 
affected for instance by modifying the che-
mical composition and crystallinity of the 
sample. The knowledge of the local atomic 
structure is crucial for understanding and 
optimizing properties of the material which 
ultimately determines its practical applica-
tions.

“I like that we can do high-level experiments 
abroad at synchrotrons which coupled with lab-based techniques and theoretical calculations allow 
us, the scientists, to answer different questions and discover new things in various fields including 

material science, physics, chemistry, also biology, medicine, geology, just to name a few.“

Currently, it is fundamental research, and the aim of this project is, using several experimental and 
theoretical methods, to investigate and explain the relationship between structural and functio-
nal properties of complex CuMoO4-based compounds.

“You can achieve much more than you think! Just keep working towards your goal and don’t forget 
to enjoy the journey!“

LATVIA 14

Relationship between the structure and 
functional properties of molybdates.

M.Sc.Phys. Inga Pudža
Reseacher at Institute of Solid State Physics, 

University of Latvia

Vita Rovīte’s research focuses on neuro-
endocrine tumors and autoimmune disea-
ses. She investigates how medication used 
for treatment of rare endocrine condition 
– acromegaly, affects gut microbiome. 
Acromegaly is a rare endocrine condition 
caused by a benign pituitary tumor that 
overproduces growth hormone that even-
tually leads to different co-morbidities and 
is a cause of increased mortality. It is trea-
ted with somatostatin analogues (SSA) that 
alongside growth hormone inhibition and 
tumor mass reduction may affect the gast-
rointestinal tract.  The aim of the research 
is to characterize the impact of SSA on gut 
microbiome composition and functionality. 
For that several directions are explored: 1) 
gut and blood microbiome composition and 
functionality in acromegaly patients under-
going SSA therapy, 2) relation of patients’ 
microbiome patterns to SSA therapy res-
ponse and clinical parameters and 3) func-
tional characterization of discovered soma-
tostatin regulation-microbiome interaction 
pathways in cell lines. The results of this study will help to understand the long-term effects of the 
treatment and also help to increase health and life quality of the patients.

Latvian National biobank is repository of biological samples and clinical data of over 37 thous-
and individuals from Latvian population. These samples have been used in numerous studies 
investigating disease development and eventually help to increase health care. In recent years 
many new methods like single cell sequencing and spatial transcriptomics have been developed 
and used for in-depth studies. These methods will bring next generation discoveries in all areas 
of disease research. It is crucial to use these technologies also to excel Vita’s research direction.

“In research you discover something new and interesting each day. Every discovery 
brings novel questions and you need to find the ways to answer them. This work is di-
verse and sets new goals and challenges, that helps you grow and develop yourself as a pro-
fessional and helps you discover and develop new characteristics of your personality.“

LATVIA 15

Impact of somatostatin analogues on the 
microbiome in acromegaly patients.

Dr. Biol. Vita Rovīte
Senior researcher at Latvian Biomedical Research 
and Study Centre, Head of the Latvian National 

Biobank - Genome Database of Latvian population



One of the most important things during the 
current COVID-19 pandemics is to get as much 
information as possible about a newly discove-
red coronavirus called SARS-CoV-2 and how to 
fight against this virus caused diseases. For this 
purpose, the development of sensitive, selective 
and label free biosensors and immunoanalytical 
systems for the efficient and accurate testing 
are of high demand.

Ieva Plikusienė is awarded for her ground-brea-
king work in leveraging novel immunosensors to 
investigate the interaction of the structural pro-
teins of the SARSCoV-2 virus with specific antib-
odies. Her findings are vital to understand how 
spike and nucleocapsid proteins forms immune 
complexes with specific antibodies that are de-
veloped after vaccination or recovery from Co-
vid-19, and ultimately to exploring how the virus 
can be neutralized. 

Investigating the formation of immune comp-
lexes and the interaction of the structural pro-
teins of the virus with specific antibodies has 
been one of the greatest research challenges of 
the pandemic. Through her research, Ieva uses 
sensitive, reusable immunosensors, leveraging a 
method that combines spectroscopic ellipsometry and quartz crystal microbalance with dissipa-
tion. The results obtained will provide new insights and a deeper understanding of the thermody-
namics of these complex formations.

“I believe in science because I see it changing the world and in this difficult time, we all need science 
more than ever. I want to encourage all curious girls and women not to be afraid to look for the an-
swers and challenges of becoming scientists, to be brave and self-confident, because going the path 

of science means to help the world to make a big step forward.“

LITHUANIA 16

Evaluation of SARS-CoV-2 proteins interaction 
with specific antibodies using spectroscopic 
ellipsometry.

Dr. Ieva Plikusienė
Vilnius University, Senior researcher at the Faculty of 
Chemistry and Geosciences and Centre for Physical 

Sciences and Technology, Associate professor

Joana Smirnovienė’s research is focused on the 
design of innovative pharmaceutical agents 
for cancer and anti-obesity treatment. Since 
drug discovery takes ten to fifteen years and 
costs over one billion euros, there is need to un-
derstand the drug recognition mechanisms to 
accelerate this process.

Joana with colleagues at a molecular level in-
vestigates how chemical drug candidate inter-
acts with target proteins responsible for disea-
se development.

“I am pleased that my scientific knowledge, 
experience, and discoveries could help people 

to improve their health.”

The process could be compared with a lock-
and-key model. A disease-related target pro-
tein is a lock, and Joana is searching for a 
perfect key that locks only the cancer-related 
lock but no other locks in the human body. 
As a locksmith, she designs the shapes, dis-
tances, and angles of interacting parts in 3-D 
drug-target complexes Those highly selective 
and specific keys would be the most effective 
drugs with minor side effects. Such research 
can accelerate the development of new me-
dicines and ensure early-stage diagnosis and treatment for patients.

“Respect time and absorb knowledge for better quality of life.“

LITHUANIA 17

Design of innovative pharmaceutical agents.

M.Sc. Joana Smirnovienė
Vilnius University, Life Sciences Center, Junior 

researcher at Department of Biothermodynamics 
and Drug Design



Kaija Põhako-Esko’s research aims to develop 
materials for soft robotic. Soft robotics deals 
with devices from compliant materials similar to 
biological tissues. There are many applications 
for such devices in medicine, for example cathe-
ters for navigation in blood vessels, cochlear imp-
lants, drug delivery systems, various sensors and 
exoskeleton.  Kaija works towards garment-like 
exoskeleton, which can restore or assist mobility 
and will thus be helpful for physically impaired 
individuals and for rehabilitation.

“The results have practical application and po-
tential to make our lives better. All this inspires 

me to work in this field.”

To develop novel materials, she combines 
electroactive polymers and textile technolo-
gies. Electroactive polymer actuators are stimuli 
reactive materials which change their shape due 
to applied voltage. As the potential applications 
for the materials are in close contact with the 
human body, the safety is crucial. 

Kaija’s research has been focused on biocompa-
tibility of these materials – to find combination 
of suitable starting materials to prepare high 
performance yet safe actuators. Next step is to prepare functional textiles from the electroactive 
polymers. Textiles are one of the humankind oldest materials and hundreds of years of industrial 
development in textile technologies has resulted in efficient production and cost effectiveness. 
Thus, textiles provide a platform for development of the next generation functional material for 
future medical devices.

“Find your passion and be yourself. Do not be afraid to take less worn paths. Science is teamwork 
but choose the team where you are appreciated and acknowledged as you are. This is also true for 

life beyond science.“

ESTONIA 18

Development of electroactive materials for 
garment like exoskeleton.

Dr. Kaija Põhako-Esko
University of Tartu, Institute of Technology, Associate 

Professor of materials chemistry

A recent increase in cancer prevalence due to 
anthropogenic pollution has been reported 
in aquatic organisms. However, some studies 
show that animals from contaminated areas 
can survive and successfully reproduce, in-
dicating that they have evolved some kind of 
cancer defense mechanisms. Several studies 
have proposed an association between gut 
microbiome and cancer. The gut microbiome 
can contribute to anti-cancer mechanisms by 
providing additional genetic variability from 
the environment and enabling faster evolution.

In her research, Mari-Ann Lind studies pol-
lution, its effect on the gut microbiome, and 
cancer in the Baltic Sea flounder.  More speci-
fically, she investigates whether the microbio-
me of flounders from areas with a long history 
of pollution can provide anti-cancer defense to 
its host and compare it to the fish from relati-
vely clean areas of Baltic Sea.

“It inspires me that I can work on such a rele-
vant and important topic- human impact on the 
environment. I feel that my work will have the 
power to improve the lives of both -  animals as 

well as humans.”

This research provides valuable information on how pollution affects aquatic organisms and will 
help to implement better strategies in conservation. Integration of the fields of ecology, evolution, 
and medicine can also provide valuable new ideas to cancer treatment in humans.

“Best part about being a scientist is that I can learn something new every day.“

ESTONIA 19

Pollution, Gut microbiome and cancer in 
Baltic Sea flounder.

M.Sc. Mari-Ann Lind
University of Tartu, Researcher at the Institute of 

Ecology and Earth Sciences



THE 2022
YOUNG TALENTS

Ilze Ļihačova uses optical methods to 
evaluate different medical or biological 
processes and  currently she is working 
in several directions. One of them is app-
lication of multispectral imaging and 
artificial neural network classification for 
the diagnosis of skin lesions. These met-
hods allow healthcare specialists, des-
pite their experience in dermatology, to 
detect skin melanoma at an early stage 
or to identify patients with rare diseases. 
This can significantly improve their qua-
lity of life.

“By working in multidisciplinary projects 
I can solve topics relevant to society. This 
motivates me, allows me to constantly 
gain new knowledge, think of new solu-

tions and simply to be useful.“

Another area of her research is the rapid 
detection of antibacterial resistance us-
ing laser speckle imaging. This technolo-
gy will accelerate the EUCAST standard 
method, which is widely used in clinics to 
determine the most appropriate antibi-
otic treatment for critically ill patients. 
The use of this technology will promote 
faster, more effective treatment and reduce the emergence of new, more resistant bacteria.

“Look wide at the world but learn the details.  I wish to the young scientists that everything you do, 
do it with motivation - for yourself or for society. Let each of your studies be the basis for further, 

even greater research projects.“

LATVIA 21

Skin lesion diagnostics by multispectral 
imaging and evaluation of antibacterial 
resistance by laser speckle imaging technique.

Dr.Phys. Ilze Ļihačova
University of Latvia, Leading researcher at Institute 
of Atomic Physics and Spectroscopy, Biophotonics 

Laboratory



UV-assisted 3D printing is a fast growing 
and developing technique that uses 
UV-light sensitive resins for 3D object 
creation. Anda Barkāne works with 
bio-based resins and her research aims 
to create competitive vegetable oil-ba-
sed replacement for petroleum-based 
commercial resins used in UV-assisted 
3D printing.

“My background in chemistry and nano-
technologies help me now to succeed as a 

materials researcher.“

Anda focuses on the modification of 
nanocellulose in different ways to im-
prove compatibility with the bio-based 
resin and therefore enhance the perfor-
mance. Research includes bio-based res-
in formulation, nanocellulose modifica-
tion, resin reinforcing with nanocellulose 
and its modifications, UV-assisted 3D 
printing, and material testing. Nanocel-
lulose modifications affect evaluation in 
comparison to unmodified nanocellulose 
and neat resin is of importance. The chal-
lenge is to overcome nanocellulose sedi-
mentation and not to affect printability 
as well as improve overall resin performance. UV-curable resins and 3D printing in particular are 
fast developing and are overtaking some manufacturing areas (i.e., prototyping) and creation of 
bio-based resins is a tactical move to allow manufacturing to go along with nowadays need for 
environmentally friendly materials and against petroleum-based materials and their pollution.

“Be patient, don’t be afraid to ask for help, for a different opinion and be brave enough to start 
developing your own thought and theories. Make each step so that you are smarter and more expe-

rienced than before.“

LATVIA 22

Investigation of nanostructured lignocellulose 
composite materials inks with wood mimic 
properties for stereolithography additive 
manufacturing.

M. Sc.Ing. Anda Barkāne
Riga Technical University, Researcher at the Institute 

of Polymer Materials

Laura Vītola develops sustainable lig-
htweight geopolymer based building ma-
terials and products.

Often, waste is generated to produce the 
product that the market vitally needs. By 
evaluating this waste and its properties, it 
can be used as a resource in other proces-
ses. Thus, waste becomes a valuable re-
source. Particularly, in the production of 
building materials, industrial by-products 
with high silicon and aluminosilicate 
compositions are a very valuable. 

“Working in science requires strict adhe-
rence to certain standards and require-
ments, while at the same time encourages 
creativity and childlike curiosity. It deve-
lops, encourages, and improves me every 

day.“

More than 20% of Europe’s electricity 
is generated by thermal power plants, 
which also produce ash from electrostat-
ic precipitators. These ashes can be used 
in the production of building materials, 
including geopolymers. Geopolymers are 
widely used materials and choosing the 
most suitable composition, they can be used, for example, in medicine, mechanical engineering, 
biogas production, as well as in construction. Combining geopolymers with agricultural by-prod-
ucts, for example hemp sprouts, oat husks, etc. it is possible to obtain an alternative building ma-
terial to traditional hemp concrete with improved properties and reduced environmental impact.

“I strongly believe in women power. My studies and work have proved that even in the most 
technical and systematic processes the best possible results can be achieved best with pre-
sence of feminine naivety, her wide view on life and ability to find solutions in any situation.“ 

„We have only one life. Let´s live it with courage! It´s so worth it!“

LATVIA 23

Sustainable lightweight geopolymer based 
building materials and products.

M.Sc.Ing. Laura Vītola
Riga Technical University, Researcher at the Institute 

of Materials and Structures



Nanotechnology is one of the most pro-
mising current approaches for develo-
ping highly personalized medicine via no-
vel diagnostic and treatment methods. 
Greta Jarockytė is investigating various 
nanoparticles as future nanomedicine for 
cancer diagnostics and treatment. Na-
noparticles which could be used for both 
diagnostics and treatment are called 
theranostic nanoparticles. Such materi-
als applied in oncology would eliminate 
multi-step procedures, reduce delays in 
treatment and improve patient care. 

Currently her research is focused on de-
velopment of multi-layered nanopar-
ticles, whose each layer corresponds to 
different functions, which are control-
lable with light. Such multifunctional 
nanoparticles could be a breakthrough in 
cancer diagnostics and treatment. 

Currently it is fundamental research, 
thus these nanoparticles are tested only 
on cancer cells in vitro. As model system 
cellular spheroids are used. Those are like 
tiny tumors (less than 1 mm) – they are 
grown in vitro but behave like early-stage 
tumor. 

Greta hopes that her contribution in nanomedicine science will help to develop these novel agents 
and apply for cancer diagnostic and treatment improvement in oncology.

“For me science is like a journey – you have a goal, but you never know what you will experience 
along the way and what you finally reach. The joy of constant learning and discovery is what fasci-

nates me most about science.“

LITHUANIA 24

Research of theranostic nanoparticles 
application for cancer diagnostic and 
treatment.

M.Sc. Greta Jarockytė
National Cancer Institute, Biomedical Physics 

Laboratory

The main area of Gintarė Kručaitė’s re-
search work is the synthesis of new or-
ganic materials and their application in 
devices. More precisely, she focuses on 
organic light-emitting diodes – OLEDs 
– which have attracted much attention 
due to their huge potential in display and 
lighting applications.  With this technolo-
gy fully utilized about 15% of global ener-
gy consumption can be saved.

Further advances of these devices 
substantially rely on development and 
studying of high-performance organic 
charge-transport and emitting materi-
als, theoretical understanding of charge 
and energy transport in the organic sys-
tems and their well-balanced application 
in OLED devices.

Despite OLEDs rapid recent develop-
ments, there is still need to tackle issues 
of effcient and balanced carrier injection 
and transportation because of large difference of barrier heights and low carrier mobility. To imp-
rove the efficiency of the devices, Gintarė Kručaitė’s research group main tasks of the work are 
synthesis, purification and structure characterization as well investigation of film forming and 
optoelectronic properties of new electroactive materials.

“Our work group consists of several people. Knowledge that even a small group can make great 
scientific achievements and obtain excellent results motivates me to continue working.“

New electroactive compounds with better chemical and physical properties can be obtained by 
adding various functional groups to already known compounds. The final task of the work is char-
acterization of different layers materials in devices, in order to discover the most effective materi-
als and create the most efficient prototypes of the devices.

“Technology is changing very fast, everything is improving. I desire very much to contribute to the 
development of more efficient OLED devices or lighting systems and possibly to create material that 

would be suitable for the industry.“

LITHUANIA 25

New structure organic electroactive materials 
for OLED-based energy saving lighting 
technologies.

Dr. Gintarė Kručaitė
Kaunas University of Technology, Department of 

Polymer Chemistry and Technology



Ester Oras is an archaeochemist and 
she uses modern laboratory tech-
niques to explore ancient past. She 
works in biomolecular archaeology 
and employs modern omics methods – 
lipidomics, proteomics and genomics – 
to reveal ancient dietary practices and 
diseases. This is obtained by studying 
centuries and millennia old ceramic 
vessels and human remains by emp-
loying topnotch laboratory techniques. 

“I want to give color and taste to the 
past and bring the history closer to us 

today.”

Her study focuses particularly in how 
historically developed foodways effect 
our overall health and wellbeing. The 
aim is to use archaeological sources 
to exemplify the correlations between 
diet and health, ranging from our phy-
sical appearances, occurrence of me-
tabolic diseases, evolvement of micro-
biome, and long-term development of 
genetic mutations and adaptations. 
Ancient material helps to highlight the 
physical, cultural and biological legacy 
of ancient foodways, and serves as the lesson from the past for making healthier and more sus-
tainable dietary choices today.

“Science for me is like taming the wild, revealing the big unknown. I nurture on the scientific way of 
thinking: facing the challenges, defining the problems, and testing the solutions through trial and 
error. And of course, I simply adore the Aha! moments: “So, that’s the way it works! This explains it 
all!” New scientific discoveries are not only a food for thought, but they are also the air that we – the 

scientists – breathe!“

ESTONIA 26

Proteomics for ancient dietary and disease 
reconstructions.

Dr. Ester Oras
University of Tartu, Institute of Chemistry, Archemy 

Laboratory, Associate Professor, 
Chair of Analytical Chemistry

Since master studies Karolina Kudelina’s 
research interest is the diagnostics of 
electrical machines. Electrical machines 
and drive systems play a significant role 
in different domestic and industrial app-
lications. However, modern energy sys-
tems, such as wind turbines, motor drives 
in industry, electric vehicles – all of these 
devices are prone to failures. Unexpec-
ted faults can result vast economic loss, 
environmental problems, and a threat to 
human life in the worst case. To provide 
reliable operation of electrical machine 
and avoid negative consequences, cons-
tant condition monitoring and timely 
maintenance must be provided.

Every energy system represents a comp-
licated mechanism that needs monito-
ring of numerous parameters, what in 
turn requires significant computatio-
nal resources. Due to this big data, it is 
reasonable to use advanced diagnostic 
approaches based on artificial intelligence. These intelligent algorithms will teach the system not 
only detect but also predict the potential faults.

Karolina’s research will integrate energy systems to cloud computing and suggest intelligent solu-
tions for a digital, sustainable, and climate-neutral future. Failure preventing will contribute to the 
safety in the industry, reduce the risk of human injuries and help to avoid environmental problems 
due to the malfunction of the energy systems.

“My passion for science is motivated by curiosity of the world and helping the humanity. Scien-
tific career gives me an opportunity to create something new and make our world a better place. 
I would like to show how important are science and engineering for our society as well as deliver 

this knowledge to other generations.  
I can’t change the world, but I can help it be a better place.“

ESTONIA 27

Intelligent condition monitoring methods for 
electrical machines and drive systems.

M.Sc. Karolina Kudelina
Tallinn University of Technology, Junior Researcher at 
the  Department of Electrical Power Engineering and 

Mechatronics 
Electrical Machines Research Group




