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WELCOME TO BIONANOSMART 2020

Dear Colleagues, Dear Friends,

It is with great pleasure that we welcome you to our beautiful place of Stará Lesná
for the International Conference on Nanoscience and Technology,
BIONANOSMART 2020.
This year we are happy to organize the international forum for discussion of the
physics of nanotechnology and biotechnology on the international platform in
collaboration with C. N. Ramchand, MagGenome Technologies Pvt. Ltd. Our
Conference aims to provide an atmosphere for colleagues from all over the world
to share expertise, experience and scientific studied and industrial experience that
describe significant advances in the following area, but are not limited to;
Chemistry, Physics and Biology, Biotechnology and Nanotechnology.
The place of Stará Lesná in northern Slovakia is a magnificent, relaxed venue in
which to discuss the latest advances on Nanoscience and Technology. After an
exciting program, participants will enjoy the high mountains, just perfect for busy
brains to relax.

Let´s make a wonderful conference together!
We do hope that you enjoy your attendance at the BIONANOSMART 2020!

Peter Kopčanský- Chairman BIONANOSMART 2020
Sam Santhosh- Vice-Chaiman BIONANOSMART 2020

CONFERENCE VENUE

Congress Center ACADEMIA
Stará Lesná no. 176
059 60 Tatranská Lomnica
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PREFACE
About Slovakia
The Slovak Republic lies in Central Europe. The country’s geography is
characterized by major differences in altitude. Central and northern Slovakia are
mountainous regions covered by the Carpathian Mountains. Southern and eastern
Slovakia are lowland regions, and important agricultural areas of the country. The
Danube River connects Slovakia with Vienna and Budapest, the Rhine-Main
channel,
and
Black
Sea
ports.
Exploring Slovakia will be a unique and unforgettable experience. Avoid the
crowds of tourists and feel like a real traveller, with everything nearby – Slovakia is
Central Europe in pocket edition. You will discover hundreds of interesting and
unexpected secrets in almost every village, town, and valley. Unique castles,
caves, hot springs, folk architecture, the European Dead Sea, a famous Celtic
town, European wilderness, and much more. Slovakia is part of the Schengen
area, and allows visa-free entry to all EU citizens. The major airports are Bratislava
and Kosice.

Lomnicky Peak – Observatory in winter

About the organizers
Slovak Academy of Sciences, Slovakia: The Institute of Experimental Physics of
the Slovak Academy of Sciences (IEP SAS) in Košice was established by the SAS
Presidium on January 1st, 1969. The Institute, which has since grown considerably,
was originally a branch office of the Institute of Physics, SAS, Bratislava. Currently
the Institute employs about 130 people, more than half being research scientists,
and about 15 post-graduate students. During forty years of its existence IEP SAS
has developed fruitful foreign cooperation with working contacts in all of the
developed countries of the world
MagGenome Technologies Pvt. Ltd. Chennai: MagGenome Technologies,
headquartered in Cochin, India, began operations in 2014. MagGenome is one of
the first startups in India based working in the field of nanotechnology. It was
adjudged as one of the top biotechnology based startups in the world at BioBoston
convention in 2018. MagGenome is primarily focused on the development of
magnetic nanoparticles based products. The current initiatives include developing
nucleic acid extraction kits using our patented magnetic nanoparticles-based
technology. The company has developed DNA extraction kits under the brand
name “XpressDNA™” and affinity resins under the brand name “XpressAffinity™”.
MagGenome will also focus on other applications of magnetic nanoparticles in near
future for providing solutions in the areas of diagnostics, therapeutics, and
environmental remediation.
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SOCIAL PROGRAM
There will be a full programme of social events at BIONANOSMART 2020.

Tuesday 10th March: Welcome reception
All participants are invited to the Welcome Party on Tuesday 10th March from
18:00 at Congress Center ACADEMIA in Stará Lesná.

Thursday 12th March: Trip to Mountains
A little break for a while! Join us in the Conference Trip on Thursday, starting
after breakfast. We will visit the second highest peak of the High Tatras- Lomnicky
peak (altitude above sea level of 2 634m). Get above the clouds and enjoy
unforgettable view of surrounding peaks of the smallest grand mountains in the
world.
If you are interested in more details, see:
https://www.vt.sk/en/activities/cableway-trips/lomnicky-peak

However, if the weather is not nice, the other possibility is to visit Tatra
Temple of Ice in Hrebienok, which is inspired by the Notre-Dame cathedral, or the
Virgin Mary cathedral this year. Such majestic piece of art, one and only in
Slovakia, is definitely worth visiting.
The temple offers an even more emotional atmosphere during live music concerts
which will be held inside during the winter season. Feel like in a fairytale of ice for
a while.
If you are interested in more details, see:
https://www.vt.sk/en/activities/event/tatra-temple-of-ice-19/20

BIONANOSMART 2020
Hours

10th MarchTuesday

Hours

11th March- Wednesday

09:00-09:20

Conference Opening
(Kopčanský, Ramchand, Upadhyay)

14:0018:00

18:00

Hours

12th MarchThursday

Hours

13th MarchFriday

08:00-13:00

Trip to Mountains

09:00-09:45

Upadhyay

09:45-10:15

Kinnari Parekh

10:15-10:45

Coffee Break

10:45-11:15

Tomašovičová

11:15-11:45

Rajňák

09:20-10:05

Ramchand

10:05-10:50

Thanh

13:00-14:30

Lunch

10:50-11:20

Coffee Break

14:30-15:00

Avdeev

11:20-11:50

Šafarik

15:00-15:30

Petrenko

11:50-12:20

Figueiredo Neto

15:30-16:00

Tessy Iype

12:20-14:00

Lunch

16:00-16:30

Coffee Break

14:00-14:30

Chen

16:30-17:00

Aniruddha Bhati

14:30-15:00

Kučerka

17:00-17:30

Sreepriya Arun

15:00-15:30

Józefczak

17:30-18:00

Rushita Shah

15:30-16:00

Coffee Break

18:00-18:30

Štrbák

Conference dinner

16:00-17:00

Timko, Molčan, Šipošová (each 20min)

and welcome drink

19:00

Dinner

19:00

Banquet

Registration

Sunday, 24 June 2018

11:45-12:00 Conference closing
12:00-13:30

Lunch
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PROGRAM AT A GLANCE (10-13 March, 2020)

PROGRAM
Tuesday, 10 March 2020
14:00-18:00 Registration
18:00-22:00 Welcome Reception

Wednesday, 11 March 2020
09:00-09:20 Conference opening (Kopčanský, Ramchand, Upadhyay)
Session I Chair: Peter Kopčanský
09:20-10:05 Development of novel technologies using magnetic nanoparticles for
biomedical, environment and engineering applications
Transforming academic ideas and research into successful commercial
ventures
C. N. Ramchand
10:05-10:50 Plasmonic and Magnetic Nanoparticles for Biomedical Application
Nguyen Thi Kim Thanh
10:50-11:20 Coffee break
Session II Chair: C. N. Ramchand
11:20-11:50 Magnetically responsive (nano)textile: Preparation and application
Ivo Safarik
11:50-12:20 Structural and nonlinear optical properties of native and modified human LowDensity Lipoproteins
Antonio Martins Figueiredo Neto
12:20-14:00 Lunch break
Session III Chair: Antonio Martins Figueiredo Neto
14:00-14:30 Fast Volumetric Bioimaging Based on Temporal Focusing Widefield
Multiphoton Microscopy
Shean-Jen Chen
14:30-15:00 The Role of Hydration in the Model Biological Membranes
Norbert Kučerka
15:00-15:30 Nanoparticles for Ultrasonic and Magnetic Applications
Arkadiusz Józefczak
15:30-16:00 Coffee break

The International Conference on
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Session IV Chair: Peter Kopčanský
16:00-17:00 European Innovative Research & Technological development projects in
nanomedicine "EuroNanoMed III JTC2017"
New MAGnetic Biomaterials for Brain Repair and Imaging after Stroke
Milan Timko
Flexible Magnetic Filaments: Properties and Applications
Matúš Molčan
Dynamical study of formation/destruction of protein amyloid aggregates
targeted by magnetic zeolite nanocomposites
Katarína Šipošová
19:00

Dinner

Thursday, 12 March 2020
08:00-13:00 Trip to Mountains
13:00-14:30 Lunch break
Session I Chair: Norbert Kučerka
14:30-15:00 Biomolecules and nanoparticles: friends or enemies?
Mikhail V. Avdeev
15:00-15:30 Structural characterization of biocompatible magnetic nanoparticles in bulk
and at interface by neutron scattering methods
Viktor I. Petrenko
15:30-16:00 A novel method for immobilization of proteins via entrapment of magnetic
nanoparticles through epoxy cross-linking
Tessy Iype
16:00-16:30 Coffee break
Session II Chair: Ramesh V. Upadhyay
16:30-17:00 Extraction of DNA and RNA and other small molecules from various biological
samples using bare magnetic nanoparticles
Aniruddha Bhati
17:00-17:30 Simple and effective method of genomic DNA extraction from plant tissues
using uncoated magnetic nanoparticles
Sreepriya Arun
17:30-18:00 Multicomponent bio and nano-polymeric system: From synthesis to modern
medical applications
Rushita Shah

18:00-18:30

Ferritin- diagnostics and therapeutics agent?
Oliver Štrbák

19:00

Banquet

Friday, 13 March 2020
Session I Chair: Milan Timko
09:00-09:45 Overview on Nano-bio research @ CHARUSAT
Ramesh V. Upadhyay
09:45-10:15 In vitro hyperthermic effect of magnetic fluid on cervical cancer cells
Kinnari Parekh
10:15-10:45 Coffee break
Session II Chair: Ivo Safarik
10:45-11:15 Self-assembly in nanocomposites
Natalia Tomašovičová
11:15-11:45 Magnetic fluids in electric fields: from structural changes to impedance
transitions
Michal Rajňák
11:45-12:00 Conference closing
12:00-13:30

Lunch
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INVITED TALKS

Invited talk (Session I • 11 March 2020)
Development of novel technologies using magnetic nanoparticles
for biomedical, environment and engineering applications
and

Transforming academic ideas and research into successful
commercial ventures
C N Ramchand

C N Ramchand

Saksin Lifesciences Pvt. Ltd. Chennai & San Francisco
MagGenome technologies Pvt. Lid. Cochin, Kerala

Magnetic fluids or ferrofluids are stable colloidal suspension of magnetic
nanoparticles in a carrier liquid that can be aqueous or oil-based. Magnetic
nanoparticles have generated considerable research and commercial interest
due to their unique properties and wide applicability. The unique properties
include susceptibility to external magnetic field and biocompatibility. We
have developed a number of technologies specifically with bare magnetic
nanoparticles which are technically proficient and industrially viable. Most
of the applications till date use surface modified/coated magnetic
nanoparticles. On the contrary, our applications use bare/uncoated magnetic
nanoparticles that are cost effective, simpler to make and use.
Magnetic nanoparticles can be conjugated with drugs and injected
intravenously. Further by the use of an external magnetic field they can be
transported and retained at the site of action like cancerous tumor or arterial
blockage. Some recent developments have also shown a potent approach for
delivery of a gene or small interfering RNA (siRNA) using magnetic
nanoparticles. Delivering a gene/si-RNA without any carrier makes it prone
to rapid degradation by exonucleases or endonucleases and poor diffusion
across the cell membrane. We are developing an oligonucleotide-Magnetic
Nanoparticle (Oligo-MNP) complex in order to overcome these problems.
Magnetic hyperthermia is another promising application wherein providing
an external alternating magnetic field to nanosized magnetic particles causes
heating via hysteresis energy losses. This approach can be used to kill
cancerous cells in the body. Studies have also demonstrated the use of
magnetic nanoparticles to improve MRI (magnetic resonance imaging)
contrast. This MRI contrast enhancement relies on the differential
engulfment of magnetic nanoparticles by different cells.

The International Conference on
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Our current research is based on the development of methods wherein
magnetic nanoparticles are used for a rapid, efficient and contamination-free
extraction of biomolecules like DNA, RNA and proteins. These technologies
will be helpful to various research labs and industries in minimizing their
efforts to isolate specific biomolecules. In this regard XpressDNA kits are
already in the market for rapid DNA isolation from various biological
samples. Another exciting prospect is the immobilization of proteins on
magnetic nanoparticles for specific applications. Enzymes immobilized on
magnetic nanoparticles were found to be active for “several days” in harsh
conditions. This application can potentially change the way enzymes are
used in industries. Immobilization of antibodies on magnetic nanoparticles
on the other hand can be efficiently used for isolation of rare cells, immune
cells or cancer cells from blood or a variety of tissues. These strategies have
been proven to be highly usable at laboratory scale. We are looking forward
to develop these technologies and bring them to the market to benefit the
existing research and the industrial setups. Most importantly we are
developing an instrument for purification of therapeutic proteins using our
patented technology wherein affinity ligands immobilized on the surface of
magnetic nanoparticles will enable rapid purification of therapeutic proteins
like antibodies.
Scientific and technical discoveries can reap rich dividends if they are
executed wisely in the commercial space. Current market promotes young
entrepreneurs and scientists to start ventures. However it is advisable to
follow certain paths to success to attain higher efficiency. Various aspects
like team building, seeking right advisers and looking for sources of funding
are some crucial aspects herein. Having been associated with several
startups; I can explain several critical aspects of “How to build a startup”
with special reference to Magnetic nanoparticles. I was able to introduce
several academic projects into successful commercial projects under
MagGenome. I will be covering the nuances of this journey during my talk.

¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯
C N Ramchand, a hardcore scientist at heart, is the driving force behind many Startup companies and
numerous novel technologies. Dr C N Ramchand, a British Citizen, is currently the President and CEO of
Saksin life Sciences Pvt Ltd, a start-up biotech company as well as MagGenome labs Pvt. Ltd, Cochin.
He is also a key Adviser to several companies including Scigenome labs, Medgenome Inc, Theragen
lifesciences/Biologics and Director in Thejo Engineering and Accel Limited, Chennai. He earlier was the
Director, at KEMIN Pharma, India (A subsidiary of Kemin Pharma Belgium BVBA) and was holding a
simultaneous position as Director of Research and Development, Kemin Industries South Asia Pvt. Ltd.,
a part of Kemin Industries Inc, Desmoines, USA. Dr. Ramchand also was a WW executive team member
at Kemin Industries. Prior to the assignment at Kemin Industries, Dr Ramchand was with Sun
Pharmaceuticals, currently the largest Pharma Company in India (as per ORG marg) as its Vice President

and Head of Drug Discovery Research (Biological Research Programme) (1999-2004). He was closely
involved in the setting up of a multimillion Drug Discovery centre including design and development of
laboratories. Currently, Dr Ramchand is an Honorary Visiting Professor to European Nanotechnology
consortium at University of Newcastle, UK. He is also an adjunct faculty, Visiting Professor and PhD
guide at Swinburne University of technology, Australia along with Prof. Ajay Kapoor. Dr. Ramchand is
currently also involved in development of an extensive PhD programmes for students in collaboration
with Swineburne University and IIT Chennai through Scigenom labs, Cochin. Dr. Ramchand is a PhD in
Biochemistry from MS University Baroda. He also served as assistant professor (1982-84) at MS
University. He has also obtained his M Phil from the same university.
Dr. Ramchand`s forte includes Novel Drug Discovery and development mainly for Novel Biologics.
He also has successfully developed various drugs, nutraceuticals and nanotechnology based products
over the years. He has more than 100 publications in some of the top scientific journals and holds several
granted patents worldwide. He holds a PhD degree in Biochemistry from MS University of Baroda and
has served at Top positions in Academics in India and UK. In India, he has also headed drug discovery
programs at some of the most renowned Pharmaceutical companies like Sun Pharma and Kemin
industries.
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Invited talk (Session I • 11 March 2020)
Plasmonic and Magnetic Nanoparticles for Biomedical Application
Nguyen Thi Kim Thanh FInstP FRSC FIMMM FRSB
Biophysics Group, Department of Physics and Astronomy, University College London,
and UCL Healthcare Biomagnetic and Nanomaterials Laboratory
21 Albemarle Street, London W1S 4BS, London, UK

Nguyen Thi Kim
Thanh

ntk.thanh@ucl.ac.uk

The development of new chemical methods for the next generation of
nanoparticles with very high magnetic moment, fine tuning Au nanorods and
novel hybrid and multifunctional nanostructure is presented.
Detailed mechanistic studies of their formation by sophisticated and
advanced analysis of the nanostructure allows tuning of the physical
properties at the nanoscale; these can subsequently be exploited for diagnosis
and treatment of various diseases. The studies are conducted to provide
insight for future material design approaches. It will also help to identify the
critical process parameters that can be manipulated in order to obtain the
suitable physical properties for the intended applications.
In collaboration with chemical engineers in designing the reactors in
microfluidic systems, this allowed for the first time to detailed study the
physical properties such as X-ray diffraction (XRD), magnetic moment and
morphology to unravel the particle formation mechanism during coprecipitation synthesis of iron oxide magnetic nanoparticles, which is very
important for their robust, reproducible formation process for cancer
treatment.

Figure 1. Schematic of the set-up for nanoparticle synthesis showing the
syringe pumps used to feed reactants to a T-mixer, pre-heated water bath,
and aging bath; and the synchrotron X-ray diffraction set-up showing the
solution injected into a quartz capillary for analysis.

References
1. LaGrow, A.P., Besenhard, M.O., Hodzic, A., Sergides, A., L. K Bogart,
Gavriilidis, A.,
and Thanh, N. T. K* (2019) Unraveling the Growth Mechanism of the
Co-Precipitation of Iron Oxide Nanoparticles with the Aid of
Synchrotron XRD in Solution. Nanoscale. 11: 6620-6628.
2. Yang, J., Dong, Y., Wang, J., Jiang, J., Zhu, Y., Wu, Y., Wan, F., Zhang,
P., Chen, T., Zhou, W., Wu, P., Thanh, N. T. K., Tran, N. Q., Chen, J.,
and Chen, S. (2019) Hydroxypropylcellulose coating to improve graft-tobone healing for anterior cruciate ligament reconstruction. ACS
Biomaterials Science and Engineering. In Press.
3. Hobson, N.J., Weng, X., Siow, B., Veiga, C., Ashford, M., Thanh,
N.T.K., Schatzlein, A.G., Uchegbu, I.F. (2019) Clustering
Superparamagnetic Iron Oxide Nanoparticles Produces Organ Targeted
High Contrast Magnetic Resonance Images. Nanomedicine. In Press
4. Hobson, N. J., Weng, X., Ashford, M., Thanh, N. T. K., Schatzlein, A.
G., Uchegbu, I. F. (2019) Facile Aqueous, Room Temperature
Preparation of High Transverse Relaxivity Clustered Iron Oxide
Nanoparticles. Colloids and Surfaces A: Physicochemical and
Engineering Aspects. 570: 165-171
5. Kasparis G., Erdocio, A. S., Tuffnell J. M., and Thanh, N. T. K* (2019)
Synthesis of Size-Tuneable β-FeOOH Nanoellipsoids and Study of Their
Morphological and Compositional Changes by Reduction.
CrystEngComm. 21: 1293-1301
6. Famiani, S., LaGrow A. P., Besenhard, M. O., Maenosono, S., Thanh,
N.T.K.* (2018) Synthesis of fine tuning highly magnetic Fe@FexOy
nanoparticles through continuous injection and a study of magnetic
hyperthermia. Chemistry of Materials. 30: 8897-8904
7. McVey, C., Logan, N., Thanh, N.T.K., Elliott, C., and Cao, C. (2018)
Unusual Switchable Peroxidase-mimicking Nanozyme for the
Determination of Proteolytic Biomaker. NanoResearch. 12274: 1-8.
8. Besenhard, M.O., Baber, R., LaGrow, A.P., Mazzei, L., Thanh, N. T. K*
and Gavriilidis, A. (2018) New insight into the effect of mass transfer on
the synthesis of silver and gold nanoparticles. CrystEngComm. 20: 70827093. Inside Front Cover.
9. Pallares, R.M., Sutarlie, L., Thanh, N.T.K.* and Xiaodi Su (2018)
Tunable plasmonic colourimetric assay with inverse sensitivity for
extracellular DNA detection. Chemical Communications, 54: 11260 11263. Gold Open Access. Front Cover.
10. Mourdikoudis, S., Pallares, R. M., and Thanh, N.T.K.* (2018)
Characterization Techniques for Nanoparticles: Comparison and
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Complementarity upon Studying Nanoparticle Properties. Nanoscale. 10:
12871-12934. The top of 5% most-read articles published in the second
quarter of the year and in the Nanoscale top 5% most-read Q2 web
collection.
11. Pallares, R.M., Sutarlie, L., Thanh, N.T.K. and Xiaodi Su (2018)
Fluorescence sensing of protein-DNA interactions using conjugated
polyelectrolytes and graphene oxide. Sensors and Actuators B: Chemical.
271: 97–103
12. Baber, R., Mazzei, L., Thanh, N. T. K., and Gavriilidis, A. (2017) An
engineering approach to synthesis of gold and silver nanoparticles by
controlling hydrodynamics and mixing based on a coaxialflow reactor.
Nanoscale. 9: 14149-1416.
13. Li, P., Wang, Q., Li, F., Deng, G., Guo, X., Iang, W., Liu, H., and Thanh,
N.T.K. *
(2017) A New Insight to Thermodynamical Criterion for Preparation of
Metal and Semiconductor Nanoparticles using Polymerized Complex.
Physical Chemistry Chemical Physics. 19: 24742 – 24751.
14. Hachani, R., Birchall, M., Lowdell, M., Kasparis, G., Manshian, B.,
Soenen, S. J., Gsell, W., Himmelreich, U., Gharagouzloo, C. A., Sridhar,
S., Tung, L. D., and Thanh, N. T. K. * (2017). Assessing cellnanoparticle interactions by high content imaging of biocompatible iron
oxide nanoparticles as potential contrast agents for magnetic resonance
imaging. Scientific Reports. 7: 7850.
15. Lu, T. T., Dung, N. T., Nam, P. H., Tung, L. D., Phuc, N. X., Thanh, N.
T. K.§ (2017) High water-dispersible, magnetisation and monodisperse
CoFe@Pt core/shell nanoparticles. Nanoscale. 9: 8893-9248. Cover
page

¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯
Professor Nguyen Thị Kim Thanh, FRSC, FInstP, FIMMM FRSB (http://www.ntk-thanh.co.uk) held
a prestigious Royal Society University Research Fellowship (2005-2014). She was appointed a Full
Professor in Nanomaterials in 2013 at University College London. She leads a very dynamic group
conducting cutting edge interdisciplinary and innovative research on the design, and synthesis of
magnetic and plasmonic nanomaterials for biomedical applications. In 2019, she has been honored for her
achievements in the field of nanomaterials, and her impactful project proposal and was awarded highly
prestigious Royal Society Rosalind Franklin Medal.
She published 116 research papers, book chapters, theme issues, proceedings. Among them 11 papers
were featured in cover pages. With total 11000 citations, h index 33, i10 index of 58 and over 14 papers
with over 100 citations among them 1 attracted over 2400 citations.

She has been Visiting Professor at various Universities in France, Japan, Singapore. She has been
invited to speak at over 250 institutes and scientific meetings. She has been chairing and organising over
40 high profile international conferences.
She is Editor-in-chief of the Royal Society of Chemistry book Series, Nanoscience and
Nanotechnology. She edited 4 theme issues: The Royal Society (2016), Interface Focus, “Multifunctional
nanostructures for diagnosis and therapy of diseases”; The Royal Society Chemistry, RSC (2014),
Faraday Discussions, “Physical Chemistry of Functionalised Biomedical Nanoparticles"; RSC (2013)
Nanoscale, Special issue "Functional Nanoparticles for Biomedical Applications" and Philosophical
Transactions of the Royal Society A (2010), “Nanoparticles”. She is the sole editor of two seminal books
on Magnetic Nanoparticles from Fabrication to Clinical Applications (https://tinyurl.com/y5bgxb3r) and
Clinical Applications of Magnetic nanoparticles (https://tinyurl.com/yyjawnz2). She is coorganising a
Magnetic Carrier Meeting in Jun 2020 in London http://magneticmicrosphere.com/meeting-thirteenth
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Invited talk (Session II • 11 March 2020)
Magnetically responsive (nano)textile: Preparation and application
Ivo Safarik
Department of Nanobiotechnology, Biology Centre, ISB, Academy of Sciences, Na
Sadkach 7, 370 05 Ceske Budejovice, Czech Republic.
ivosaf@yahoo.com

Ivo Safarik

Currently there is an increased interest in the study of smart multi-functional
(nano)textiles that are sensitive to environmental changes and respond to
external fields; such (nano)textile can be used for a large number of potential
technological applications. Of particular interest is the use of magnetic
materials in combination with (nano)textile materials. Different types of
magnetic nano- and micromaterials including magnetite, maghemite or
ferrite particles, or magnetic iron wires can be used for (nano)textile
modification. Magnetically responsive (nano)textile can be efficiently used
for potential medical applications (magnetic hyperthermia for the treatment
of cancer cells, scaffolds for the proliferation of osteoblasts, drug delivery,
magnetic resonance visualization of surgical textile implants or biosensing),
biotechnology (prevention of fungal biofilms development on functionalized
textile, antibacterial properties), construction of magnet-induced temporary
superhydrophobic textile coatings, shielding of electromagnetic field or as
magnetic carriers for the immobilization of biologically active compounds,
affinity ligands, microbial cells and (nano)particles. Magnetically modified
(nano)textile also exhibits peroxidase-like activity. Recently a new
analytical procedure called Magnetic textile solid phase extraction (MTSPE)
has been developed and used for the preconcentration of target organic and
inorganic analytes. It can be expected that magnetically responsive
(nano)textile will find other interesting applications in the near future.

¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯
Ivo Safarik, Prof., PhD., DSc., received his Ing. degree from Institute of Chemical Technology in
Prague in 1978. In 1984, he was awarded his PhD. degree in biochemistry and in 1993 he became
Associate Professor in biochemistry at the same institution. In 2008 he became Full Professor in
biochemistry at Palacky University in Olomouc. DSc. degree in biochemistry was awarded by the Czech
Academy of Sciences in 2001. His research interest is mainly focused on the development and
characterization of new types of magnetically responsive (bio)materials and their use in various areas of
biochemistry, microbiology, algology, (bio)analytical chemistry, polymer chemistry, medicine,
biotechnology and environmental technology.

Invited talk (Session II • 11 March 2020)
Structural and nonlinear optical properties of native and modified human
Low-Density Lipoproteins
Antonio Martins Figueiredo Neto
University of São Paulo, Institute of Physics, SP, Brazil
afigueiredo@if.usp.br

Antonio M. Figueiredo
Neto

The Z-Scan optical technique was recently used to measure the nonlinear
optical response of human lipoproteins solutions, in particular Low-Density
Lipoprotein (LDL) particles, regarding their oxidative (atherogenic) state.
The higher is the oxidation degree of the LDL particle, the smaller is their
nonlinear optical response. The main physical process involved in this
phenomenon is the formation of a thermal lens in the solution illuminated by
a Gaussian laser beam. The main responsible for the absorption of the light
(532 nm) are the carotenoids present in the particle. These molecules protect
the LDL against oxidation. The higher the carotenoids concentration the
greater the amplitude of the thermal lens formed. Different pathologies were
investigated following this protocol: diabetic patients with periodontitis and
gingivitis and infarcted patients subject to statins treatment. All these aspects
will be discussed in the talk. The nonlinear optical response of LDL
solutions may be used in the development of new tools to quantify the
atherogenic particles in the human blood and the definition of new risk
factors to develop cardiovascular diseases. Financial support: CNPq,
FAPESP, CAPES, INCT-FCx, NAP-FCx.

¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯
Antonio M. Figueiredo Neto, Professor, has more than 220 papers in international journals, 1 book
published by the Oxford University Press, 3 book chapter; more than 300 presentations at international
conferences. About 2500 citations (WOS), h = 25. Google Academic: h = 35; citations 5292. Supervisor
of 22 defended Ph.D. students and 17 Master dissertations. Member of the Brazilian Academy of Science
and The Academy of Science of the State of São Paulo. He works on the Physics of Complex Fluids,
especially with liquid crystals, magnetic colloids and fluids of biological interest (human Low-Density
Lipoprotein solutions). Specialist in nonlinear optical techniques and SAXS.
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Invited talk (Session III • 11 March 2020)
Fast Volumetric Bioimaging Based on Temporal Focusing Widefield
Multiphoton Microscopy
Shean-Jen Chen
College of Photonics, National Chiao Tung University, 711 Tainan, Taiwan.
sheanjen@nctu.edu.tw

Shean-Jen Chen

In In this talk, first I will show that a developed temporal focusing-based
multiphoton excitation microscope (TFMPEM) has a digital micromirror
device (DMD) which is adopted not only as a blazed grating for light spatial
dispersion but also for patterned illumination simultaneously. The TFMPEM
has been extended to implement spatially modulated and digital holographic
illumination to increase the beam coverage at the back-focal aperture of the
objective lens. The axial excitation confinement (AEC) of TFMPEM can be
condensed from 3.0 μm to 1.5 μm. By using the TFMPEM with HiLo
technique, reconstructed deep-biotissue images according to the condensed
AEC structured illumination are shown obviously superior in contrast and
better scattering suppression. Then, I will show that temporal focusing-based
multiphoton illumination (TFMPI) has the advantage of widefield
multiphoton excitation with controlling AEC. We implement the TFMPI to
light field microscopy (LFM), illuminating only the volume of interest, thus
significantly reducing the background noise and providing higher contrast
and accuracy for the light field image reconstruction; furthermore, offering
higher penetration depth in scattering tissue via multiphoton. 3D human-skin
in situ immunofluorescence images, which are stained with anti-human IgG
isothiocyanate fluorescein on the intercellular depositions in the epidermis,
are used to demonstrate volumetric bioimaging capability. The volume rate
of the TFMPI-LFM can achieve around 100 volumes per second, and
observe 3D Brownian motion behaviors of two-micron fluorescent beads.
Finally, I will show some preliminary results for improving the TFMPEM
images with convolutional neural network.

¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯
Shean-Jen Chen, Ph.D. received his B.S. degree from National Taiwan University in 1987 and his
M.S. degree in Mechanical Engineering from Columbia University in 1991. In December 1996, he was
awarded his Ph.D. degree for research in adaptive noise cancellation and image restoration at University
of California, Los Angeles (UCLA). He entered Synchrotron Radiation Research Center of Taiwan in
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from August 2000 to July 2003, and a Distinguished Professor at NCKU from August 2012 to July 2016.
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August 2018. Currently, he is actively engaged in researching advanced nonlinear optical microscopy and
three-dimensional photolithography.
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N. Kučerka

Frank Laboratory of Neutron Physics, Joint Institute for Nuclear Research in Dubna,
Russia
Faculty of Pharmacy, Comenius University in Bratislava, Slovakia

Norbert Kučerka

kucerka@nf.jinr.ru

Throughout the biological world cell membranes are crucial to life, with
lipids being one of their major components. Besides proteins playing an
active role in carrying out the various functions that take place in a
biological membrane, much attention has recently focused on the importance
of lipids in membrane function. Various experimental data reveal intriguing
peculiarities in their structural properties. Interestingly, one of the common
alterations that is observed at the membrane-water interface underlines the
important role of membrane hydration properties. A plausible mechanism of
action in the case of many membrane additives seems to be in shifting the
water encroachment the way that bilayers absorb more or less water
molecules - one of the smallest and often neglected biomolecule. The
difference in water interactions with different lipids has been noted at the
interface and up to the bilayer center, the ion depending interplay between
lipid-water and ion-water hydrations has been shown, and the anaesthetic
effect also appears to link tightly to hydration, to discuss but a few examples.
Although a complete understanding of the physicochemical processes taking
place in biomembranes is not established fully, the understanding of lipid
bilayer structural changes as a result of different properties of environment
outside and/or inside the membrane provides a foundation for better insights
into the structure-function relationships that most certainly take place in
complex biomembrane systems.
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Norbert Kučerka, Ph.D. received his M.S. degree from Comenius University in Bratislava, Slovakia
in 1999 and Ph.D. degree in the field membrane biophysics for his research utilizing the small angle
neutron scattering in 2003. He was a post-doctoral fellow with John Nagle at Carnegie Mellon University
in Pittsburgh, USA (2003-2006), and with John Katsaras at the Canadian Neutron Beam Centre in Chalk
River, Canada (2006-2008). He continued his research using neutron diffraction at the CNBC as a
National Research Council research officer till 2014, when he moved to Joined Institute for Nuclear
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Physics, continuing at the same time his research of model biological membranes using the scattering of
neutrons and X-rays. Presently, his work is focused on the structure and interactions in membranes
playing a role in the Alzheimer’s disease.
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Arkadiusz
Józefczak

Nanoparticles are used for multiple purposes in many different fields but
biomedical applications have received particular attention. Nanoparticles are
used in therapies using a magnetic field and ultrasound. Various
nanosystems have been explored for ultrasound imaging, photoacoustic
imaging, ultrasound therapy (hyperthermia, thermoablation), ultrasoundtriggered drug releasing. The nanoparticles have been also tested for
magnetic hyperthermia, magnetic drug targeting or contrast agent for
magnetic resonance imaging. Recently, a lot of effort has been put into
combining more than one method into one treatment. For example,
nanoparticles have the dual ability to act as both magnetic and sonosensitizer
agents in hyperthermia (controlled increase of temperature in tissues up to
42-45°C). The nanoparticles become the source of supplementary ultrasound
attenuation which consequently leads to the increase of temperature. Because
of their sensitivity to magnetic field they are also the source of heat in
magnetic hyperthermia. Magnetic and ultrasonic heating may work
synergistically to produce a more efficient treatment. The coupling of
magnetic and ultrasonic hyperthermia gives the possibility for developing
the new, innovative sonomagnetic thermal therapy. Nanoparticles are also an
excellent material for theranostic applications.
K. Kaczmarek, T. Hornowski, I. Antal, M. Timko, A. Józefczak, Magnetoultrasonic heating with nanoparticles, J. Magn. Magn. Matter., 474 (2019)
400-405. DOI: 10.1016/j.jmmm.2018.11.062
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Prof. Arkadiusz Józefczak received his Ph.D. in physics from the Adam Mickiewicz University in
2001. He is currently a professor of physics at the A. Mickiewicz University in Poznań. He has published
79 peer-reviewed research articles in international journals. His area of interest includes nanoparticles;
magnetic fluid; sonosensitizers; biomaterials; ultrasound; focused ultrasound; USG; magnetic and
ultrasound hyperthermia; sonomagnetic therapy; theranostics; magnetic heating; compressibility;
Pickering emulsion; droplets and capsules nanotechnology.
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NEW MAGNETIC BIOMATERIALS FOR BRAIN REPAIR AND
IMAGING AFTER STROKE (MAGBBRIS)
PROJECT INVESTIGATORS:
Milan Timko

Fundació Hospital Universitari Vall d’ Hebron – Institut de Recerca (VHIR)
(Project Coordinator - Professor Anna Rossel)
Agencia Estatal Consejo Superior de Investigaciones Científicas (CSIC)
(Principal Investigator – Professor Anna Roig)
University of Artois, Faculty Jean Perrin (Principal Investigator – Professor Fabien Gosselet)
Ospedale San Raffaele IRCCS (Principal Investigator – Dr. Maria Picchio)
Pure Biologics Ltd (Principal Investigator – Dr. Filip Jelen)
Institute of Experimental Physics SAS (Principal Investigator – Dr. Peter Kopcansky)

Slovak research team: Peter Kopčanský, Milan Timko*, Andrej Musatov, Katarína Šipošová, Jozef Kováč,
Michal Rajňak

This project is devoted to new magnetic biomaterials for brain repair. This research
is very important as according to the World Health Organization, 15 million

persons suffer a stroke worldwide each year. By engineering novel magnetic
nano-biomaterials we would like to achieve tissue repair in the context of an
ischemic event. In the frame of this project we would like to use the
advantages of nanotechnology to deliver therapeutic growth factors, secreted
by progenitor cells, into the injured brain. In the ischemic brain, the
secretome will be retained by an external magnetic field in the vasculature,
improving vascular remodelling and neurogenic tissue regeneration after
stroke. We would like to pass the obtained results to human application by
proving the feasibility of secretome production.
Our role in frame of this project was to propose the mathematical model for
the special magnet construction. The modelling of magnetic field map of
prepared focused magnet was done by using of special software program
package QuickFied. On the base of calculations special focused magnet from
specially oriented permanent magnet Fe-Nd-B was constructed. The
comparison of mapped magnetic field and magnetic field gradient generated
by this magnet and classical shape prism magnet was given. The obtained
first results have showed that higher induction and higher gradient of
magnetic field by prepared magnet enabling larger magnetic forces in deeper
position of the body.
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Milan Timko, PhD received his PhD degree in Physics of Condensed Matter and Acoustics at Pavol
Jozef Šafarik University in Košice, 1984. From this time he is working at Department of Magnetism
Institute of Experimental Physics, Slovak Academy of Sciences in Kosice. His interest is devoted to
study magnetic, magnetodielectric properties and magnetoviscosity of magnetic fluids, hyperthermia
effect in various magnetic nanoparticles, magnetosomes, magnetoferritin, magnetic fluids based on
transformer oils for the transformer technology, dielectric properties, cooling and heating properties. At
present he published 4 chapters in books, more than 250 papers indexed journals in Current contents and
he has more than 1500 citations at SCI database.
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Flexible Magnetic Filaments: Properties and Applications.
Project Investigators:
University of Latvia (Project Coordinator - Professor Andrejs Cēbers)
Cordouan Technologies/CNRS-LCPO (Principal Investigator – Dr. David Jacob)
Matúš Molčan Institute of Experimental Physics SAS (Principal Investigator – Dr. Peter Kopcansky)
Slovak research team: Peter Kopčanský, Milan Timko, Matúš Molčan*, Katarína Paulovičová, Iryna Antal

In this talk, will be presented a granted M-ERA.NET project with the title
“Flexible Magnetic Filaments: Properties and Applications”. Flexible
magnetic filaments are interesting for applications as self-propelling
microdevices (for targeted transport), micro-mixers (for microfluidics),
different sensors for measurement of viscoelastic properties different fluids
of biological origin. The key project objective is to create structures that can
be manipulated with applied magnetic fields and to formulate mathematical
models which will quantitatively predict their behaviour in magnetic fields
of different configurations. The primary task is to manage fiber synthesis and
particle binding. In general, it is possible through various methods. These
include linking magnetic micro-particles by biotinized DNA fragments,
attaching magnetic nanoparticles to polyelectrolyte bundles, extraction of
chains of magnetosomes from magnetotactic bacteria and other. To do this
the main contribution of the Institute of Experimental Physics SAS is the
extraction of chains of magnetosomes from the magnetotactic bacteria. Some
preliminary experimental results will be shown. The properties of the
suspensions of magnetosomes extracted from magnetotactic bacteria are
investigated. By the dynamic light scattering and dispersion of magnetic
susceptibility measurements it is shown that sonicated samples with broken
magnetosome chains have qualitatively different behavior in comparison
with native samples. This is explained by the presence of flexible chains of
magnetosomes in non-sonicated samples which have qualitative features of
magnetic susceptibility predicted by the model of flexible magnetic rods.
The next experiment describes how to study the heating response (magnetic
hyperthermia) of magnetosomes added into a tissue-mimicking phantom on
the applied alternating magnetic field. Temperature evolution and specific
absorption rate (SAR) were measured and analyzed. It was found that
placing of magnetosome chains in gel phantoms leads to a noticeable
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decrease in the efficiency of heating due to deterioration of Brown
mechanism.
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Both natural and synthetic nanoparticles have practical applications in a
variety of areas, ranging from environmental remediation to an emerging
multidisciplinary field that combines chemistry, engineering, physics,
biology, and medicine. Proteins are important biological macromolecules
that are fundamental to the proper functioning of cells and organisms;
therefore, the impact of nanoparticles in living organisms at the protein level
is a critical issue that is attracting increasing attention from researchers.
Nanoparticles are being explored for their role in diagnosing, preventing,
treating or even causing amyloid diseases. Amyloid-related diseases are
characterized by unusual protein-protein interactions of normally soluble
proteins that have undergone structural transitions and result in the formation
of intracellular and extracellular amyloid aggregates. The pathogenesis of
these and other neurodegenerative diseases remains unclear, and effective
treatments are currently lacking. It was demonstrated that nanoparticles can
significantly influence the process of protein amyloid fibrillization.
Additionally, over the last decades, there has been increased interest in the
studies of in vitro and in vivo applications of NPs in radiation, photodynamic
and thermal therapies. In turn, natural zeolite nanoparticles, especially
clinoptilolite (CZ) is a promising material for biomedicine and
pharmaceutics due to its non-toxicity, thermal stability, expanded surface
area, and exceptional ability to adsorb various atoms, organic molecules,
photodynamic agents, and nanoparticles into micro- and mesopores.
In addition to amyloid pathology, our aim was to study the physical
properties of the bio-nano-composites, particularly those, which contain
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within themselves magnetic (Fe3O4-based) nanoparticles, including zeolite.
The results demonstrated that magnetic component of magnetic fluids was
important for their anti-amyloid activity, however, the physico-chemical
properties of NPs such as type of coating layer, charge, concentration, etc.
determined the extent of inhibition/depolymerization activity.
Our results suggest that inhibiting activity of nanoparticles can be explained
by protein binding with nanoparticles resulting in decreasing of
concentration of the free protein molecules in bulk and diminish the
nucleation process, which represents the initial step in fibrillogenesis.
Moreover, the NPs can bind to active sites of protein (central protein
hydrophobic motif important for fibrillization) and thus block the formation
of the amyloid aggregates. On the other hand, the ability of the NPs to
destroy the amyloid fibrils could by caused by interaction between
nanoparticles and hydrophobic residues of the fibrils and therefore interrupts
the interface between two neighboring beta-sheets.
The nonlinear optical properties of clinoptilolite type of natural zeolite
allowed using the multiphoton microscopy in imaging of CZ nano/microparticles and visualizing of dye adsorption /desorption processes. CZ
magnetic nano/micro-particles can be considered as safe and effective
multimodal probes for MRI and optical imaging, thermo- and phototherapy
as well as effective containers for controlled drug delivery.
ACKNOWLEDGMENT: This work was supported by grants: MVTS Amazon, SAS-MOST JRP 2017/6, VEGA No. 2/0009/17, APVV-15453, EuroNanoMed Magbbris.
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Sciences. She joined the Institute in 2009. She received her PhD in Biochemistry from Safarik University
in Kosice in 2013. In addition, in 2017 she graduated in the field of Environmental Engineering at the
Faculty of Metallurgy at Technical University of Kosice. Her research activities are focused on study of
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Mikhail V. Avdeev

The structural aspects of the interaction of nanoparticles with biological
macromolecules of various types in liquid suspensions are presented. The
general questions concerning the development of nanoparticles for
biomedical applications, the behavior of nanoparticles in biological media
and their biocompatibility are considered. Particular attention is paid to the
structural characterization of biological solutions with nanoparticles and
their clusters, with a special accent to applications of X-ray and neutron
scattering methods, in the framework of complex studies combining different
approaches. Experimental examples are given of studying the structural
effects of nanoparticles in biological solutions, including carbon
nanoclusters (fullerenes, nanodiamonds) and magnetic structures
(nanocrystals and their associations with protein molecules).
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In this talk, first I will show basic principles and short description of neutron
scattering methods, namely neutron reflectometry (NR) and small-angle
neutron scattering (SANS), for nanoscale characterization in bulk and at
interfaces. It`s well known that neutron scattering methods are powerful
techniques for structure diagnostic of various objects within length scale 1100 nm. In particularly, possibilities of NR and SANS for studying the
magnetic nanoparticles and its complexes with macromolecules will be
presented according to experimental data. The structural analysis of various
types of magnetic fluids (MFs) will be shown in the given talk. Additionally
the interaction characteristics between surfactant/polymer molecules used in
stabilization of MFs are investigated, which is very important for
understanding the synthesis procedure of highly stable magnetic fluids with
controllable properties. The adsorption of surfactant coated magnetic
nanoparticles from highly stable magnetic fluids on crystalline silicon was
studied by NR. Two types of MFs based on nanomagnetite (co-precipitation
reaction) dispersed and stabilized in a non-polar organic solvent (coating by
oleic acid) and a strongly polar solvent (coating by sodium oleate and also
modified by poly(ethylene glycol)) were considered. It was obtained that
along with the structural stability in bulk the considered MFs are
characterized by the interface stability as well. No any adsorption of
nanoparticles was detected from reflectometry experiments in the case of
large and developed fractal in the ferrofluid with PEG addition. Finally, I
will show some results for complex analysis of the magnetoferritin structure
in wide range of loading factor, solutions pH and synthesis temperature; as
well as the structure of lysozyme amyloid fibrils at various conditions.
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Viktor I. Petrenko, Ph.D. received his M.S. degree in Molecular Physcis from Taras Shevchenko
Kyiv National University (Ukraine) in 2005. Work was devoted to structural investigation of lipid
bilayers with various chain length alcohols by neutron diffraction. In September 2008, he was awarded
his Ph.D. degree for research of magnetic fluids and surfactants which are used for its stabilization by
small-angle neutron scattering study. From 2006 he entered Frank Laboratory of Neutron Physics, Joint
Institute for Nuclear Research (Russia) where he became involved in the structural investigation of
various kinds colloidal solutions. From 2013 he was GRAINS group leader at FLNP, JINR. The main
topic of the research is structural characterization of bio-related complexes; magnetic colloidal systems;
polymers and surfactants solutions; nanocomposite materials and layered nanostructures; development of
new methods for investigation and diagnostics of nanosystems by neutrons scattering. For the moment,
he is actively participated in neutron scattering experiment of planar and developed electrochemical
interfaces. Currently, he is Ikerbasque Research Fellow in Basque country, Spain.

The International Conference on
Nanoscience and Technology

Invited talk (Session I • 12 March 2020)
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of magnetic nanoparticles through epoxy cross-linking
Dr. Tessy Iype,
tessy.m@maggenome.com
Principal Scientist, MagGenome Technologies Pvt. Ltd., Kochi, India

Tesy Iype
Iron oxide nanoparticles are the most prevailing magnetic materials in
immobilizing biomolecules because of their unique properties such as
superparamagnetism, low toxicity, biocompatibility, high surface area and
easiness of separation under an external magnetic field. Immobilization of
proteins is a powerful tool in creating high performance reagents with
improved stability and reusability. We developed a novel method of
immobilization of functional proteins such as affinity ligands, on the surface
of iron oxide nanoparticles. In this method, the protein of interest and
uncoated magnetic nanoparticles are cross-linked in presence of an epoxy
cross-linker to form a matrix in which the particles are embedded.
The separation of the immobilized protein can be easily achieved under an
external magnetic field without purification columns or centrifugation. Other
advantages include increased binding of protein due to high surface area of
nanoparticles, absence of interfering polymeric coating materials and
reusability. The finding that epoxy cross-linking can be used to entrap
nanoparticles in a cross-linked matrix of protein without impairing the
activity of immobilized protein, led to the development of an efficient and
cost effective method for large scale purification of antibodies from various
biological sources. Using this method, affinity and hydrophobic interaction
chromatography resins are being developed for the purification of
monoclonal antibodies.
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Dr Tessy Iype received her PhD in Biochemistry from the Dept of Biochemistry, University of Kerala,
Trivandrum in 2002. She did her postdoctoral research at Beirne B Carter Center for Immunology at the
University of Virginia from 2002 to 2010 and studied the regulation of T cell receptor signalling
pathways in conventional and regulatory T cells. Her research articles were published in journals like
Journal of Biological Chemistry, Molecular endocrinology, Journal of Immunology etc. She returned to
India and started career as the principal investigator in the DBT BioCare woman scientist program but
later joined SciGenom Labs, Cochin as a Scientist. She joined MagGenome Technologies in 2015 and
initiated the development of immobilized functional proteins for various biological applications. She is
currently the Principal Scientist of MagGenome and is involved in the development of biomolecules
purification kits, immobilized proteins and other related magnetic nanoparticles based products.
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Aniruddha Bhati

Magnetic nanoparticles have great potential as tools for both research and
industrial applications and they can be successfully utilized to make
processes more efficient, faster, convenient, and environment friendly.
Isolation of genomic DNA is an important criterion for molecular biology
practice and serves as the starting material for various downstream
applications like PCR, sequencing, etc. As an alternate to the conventional
and spin-column based methods, magnetic nanoparticles are widely being
used owing to its various advantages like limited centrifugation, cost
effectiveness and scalable options. While most of the commercially available
beads are carboxyl coated magnetic beads,we make use of uncoated
magnetic nanoparticles. The use of uncoated beads enables in exploiting the
property to reversibly bind to the DNA and due to the absence of coating, the
particle size remains small thereby having higher surface to volume ratio.
Magnetite (Fe3O4) prepared by co-precipitation method is amphoteric in
nature and can thereby gain positive or negative charge depending on the pH
of the solution. DNA precipitation onto the magnetic bead occurs in the
presence of monovalent salt (most commonly Na+) along with a condensing
agent. The condensing agent decreases the repulsive force between the DNA
segments, thereby causing a change in its structural form (coil- to- globule)
which promotes binding and eventually the extraction of DNA.
Our current research is based on the development of methods wherein
magnetic nanoparticles are used for a rapid, efficient and contamination-free
extraction of biomolecules like DNA and RNA. These technologies will be
helpful to various research labs and genomics based industry. Our
technology based on the aforementioned principle is already been introduced
in the market for rapid DNA isolation from various biological samples. We
are currently working on automating these technologies for catering the need
of high throughput labs and genomics based diagnostic companies.
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Chennai. He completed his PhD in Bio-nanotechnology from Charotar University of Science and
Technology, Gujarat. He is associated with MagGenome Technologies since its inception in 2015 and
looks after Techno-commercial activities and also supports the R&D team in the development of new
technologies. He has delivered talks on applications of Magnetic nanoparticles at various Universities and
institutes like Slovak Academy of Sciences, Christian Medical College, Vellore, VIT University, Vellore,
University of Madras, Chennai.
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Sreepriya Arun
Molecular approaches that includes DNA based technologies have shown
great potential in plant breeding and generation of high-quality agricultural
products, and importantly, to preserve plant germplasm to conserve the
genetic traits of endangered and commercially valuable species of plants.
Plant genomic DNA extraction is the primary step that is employed towards
this goal. Leaves are the widely chosen tissue owing to its availability and
taxonomical advantages for gDNA extraction. Nevertheless, leaf
modifications like hairy growth, spines, thorns and exudates pose a major
challenge to extract high quality DNA. In addition, high amounts of
polysaccharides, polyphenols and other macromolecules also interfere with
the quality of gDNA. Conventional methods of DNA extraction employ
organic solvents like phenol and chloroform despite its disadvantages of
prolonged lysis time, solvent carry over and compromised yield and quality.
In most of the cases, the DNA thus extracted is incompatible with
downstream applications like PCR or NGS analysis. Additional platform of
gDNA extraction involves the use of chaotropic detergents followed by
silica-based spin columns which also results in compromised yield, purity
and downstream incompatibility.
We have developed a simple and efficient method of plant gDNA extraction
using a novel patented technology that employs uncoated magnetic
nanoparticles coupled with buffers that comply with the technology
platform. Here, the pulverized tissue when treated sequentially with buffers
containing CTAB, SDS and a proportional combination of similar cationic
and anionic detergents efficiently disintegrate, denature and remove all
possible contaminants. Subsequently, the use of uncoated magnetic
nanoparticles selectively and reversibly binds to genomic DNA which could
be further eluted in desired solvents like nuclease free water or a Tris based
buffer. Thus, in addition to obtaining high quality and good quantity of
DNA, the method is also extremely advantageous in terms of time and user
interface since the procedure does not have multiple centrifugations and tube
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transfers. The method is validated across species to encompass uniformity
and robustness for the procedure.
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Dr Sreepriya received her PhD in Molecular Medicine in 2016 from Centre for Nanosciences and
Molecular Medicine, Amrita Institute of Medical Sciences and Research Centre, Cochin. She joined in
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currently works as Scientist at Saksin in the Department of Downstream Processing and Formulation. She
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Assurance Department for the production facility of MagGenome Technologies at Chennai.
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The strategy to design a multicomponent polymer system is to achieve
inventive multifunctional polymeric biomaterials. Both natural and synthetic
polymers represent ideal structural properties favourable for biological
applications. In the recent trends, the polymeric biomaterials are designed to
be used as scaffolds for bone-tissue regeneration, as implants for dental, cell
therapeutics etc. Hydrogels being hydrophilic and three dimensional
polymeric network, can provide sufficient strength to be utilized for
constructing several medical devices. In the search of new generation of
polymeric hydrogels which are bioactive in nature, composite material is
prepared using bio minerals in form of CaCO3/CaPO4 as they mimic natural
structures in form of bones or teeth’s etc. Apart from this, magnetic
nanoparticles (MNP’s-Fe3O4) are also utilized in soft matter for application
in water-purification filtration, artificial vegetation, soft actuators,
electrophoresis etc. In such magneto-rheological materials, the mechanical
properties can be tuned under the applied external magnetic field. The
MNP’s are prone to reveal superparamagnetic behavior and magnetic
hysteresis when inside such soft hydrogels. We focused on preparation of
mineralized hydrogels in an attempt to construct new composite biomaterial
which will possess high mechanical performance along with good
biotolerance. To accomplish this, polyvinylpyrrolidone (PVP) as synthetic
polymer and carboxymethylcellulsoe (CMC) as natural polymer were used
and hydrogel in form of matrix was prepared by solvent casting technique.
Further, mineralization process using liquid diffusion and in-situ
precipitation technique was carried out to obtain calcium carbonate (CaCO3)
and Fe3O4 PVP-CMC matrix respectively.
Moving towards the amphiphilic polymers, over the last few decades they
have drain a large interest to improve hydrophobic drug encapsulation and
delivery because of the mesoscopic size range and the high drug-loading
capacity. The polymer-based particulate systems (PPS) symbolizes a
noteworthy progress in the formation of supramolecular entities. In the
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engineering for constructing drug / gene delivery system, poly(2-oxazolines)
(POx) considered as pseudopeptides are attracting interest in both, their rich
chemistry and their versatility in the synthesis of several functionalized
polymers, copolymers, homopolymers etc. They are easily accessible by
cationic ring-opening polymerization have replaced the utilization of PEG
based system. Further, using biocompatible and biodegradable amphiphilic
copolymer micelles / nanoparticles as nanocarriers have also attracted more
interest to the researchers for controlled / sustained drug delivery. The
current research focuses on investigating and synthesizing block / gradient
copolymers of 2-ethyl-2-oxazoline / 2-methyl-2-oxazoline as hydrophilic
part and 2-(4-butyloxyphenyl)-2-oxazoline (BuPhOx) as hydrophobic part
implementing living cationic ring-opening polymerization (LCROP).
Further, polymeric nanoparticles were prepared according to the thin film
hydration technique in organic solvent (for e.g. in ethanol) with gradient
copolymer and using hydrophobic drugs (for e.g. rifampicin, caffeic acid,
curcumin etc.) Preliminary results revealed the size of polymeric
nanoparticles found in the sub-100 nm range. The ability of the nanoparticles
to encapsulate the drug (up to 35%) and encapsulation efficiency (up to
95%) was achieved and this was subsequently, followed by the release
mechanism studies. Until now, through the performance related parameters
for the prepared polymeric nanoparticles such as its size, loading capacity,
uptake and drug release, it is envisioned to be considered as drug delivery
vehicle for anti-tubercular or cancer diseases. Present talk will focus on facts
about how the above all mentioned polymeric system has been constructed
with perspective to their implementation in different bio-based applications.
This study was performed during the implementation of the project Buildingup Centre for advanced materials application of the Slovak Academy of
Sciences, ITMS project code 313021T081 supported by Research &
Innovation Operational Programme funded by the ERDF. R.S. is thankful to
Slovak Grant Agency VEGA for financial support in the project Nr.
2/0129/19.
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Dr. Rushita Shah is currently working as a Research Scientist at Center for Advanced Material
Applications, Slovak Academy of Science, Bratislava, Slovakia. She completed her PhD in “Chemistry
and Material Technology” from Tomas Bata University in Zlin, Czech Republic in 2015, where further
she also continued to work as a young researcher. Her main interest is in the field of polymeric
biomaterials for applications in bone-tissue engineering, ophthalmology, drug delivery, and wound
dressing. At present, she is working on carriers [cationic poly (2-oxazolines)] for controlled gene and
drug delivery applications.
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Oliver Štrbák
Iron is a vital compound for living systems from all three life domains. It is
involved in many fundamental metabolic processes, including respiration,
photosynthesis, DNA synthesis, etc., which makes him an essential element
for cell survival. However, on the other hand, excess of free iron is
extremely toxic to the cell. It is generally accepted that the toxicity of iron
results from the ability of ferrous ions to produce hydroxyl radicals through
the Fenton reaction. In humans, the elevated level of iron is strongly
associated
with
various
pathological
processes,
including
neuroinflammation, neurodegeneration, cardiovascular disease and even
cancer. Unfortunately, we still do not know whether iron accumulation is the
initial cause or the consequence of pathology. Nevertheless, ferritin has been
proposed as a precursor of pathological iron accumulation and
mineralization. Ferritin is an intracellular, nanosized iron-storage molecule
with a protein envelope and central cavity with a mineral core inside. Based
on the recent findings, the composition of the mineral core depends on the
health condition. Whereas physiological ferritin consists mainly of a
ferrihydrite-like mineral, the pathological ferritin contains mostly magnetite.
Theoretically, it opens the possibility of non-invasive diagnostics of
pathological processes associated with magnetite mineralization since it
causes significant hypointensive artefacts in the MRI signal. Moreover,
understanding the magnetite mineralization during pathology could reveal
the background of pathology itself. Therefore, in this presentation, I will
discuss the results related to the following questions:
Allow the MRI relaxation properties of physiological and pathological
ferritin to distinguish these two structures?
What biochemical processes can lead to the mineralization of magnetite in
ferritin’s mineral core?
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Oliver Strbak, Ph.D. received his M.Sc. degree from Faculty of Mathematics, Physics and
Informatics, Comenius University in Bratislava, Slovakia, in 2004 (specialization: biophysics and
molecular physics). From 2007 to 2010, he was a Marie-Curie fellow in the "FAST" project – Advanced
Signal-Processing for Ultra-Fast Magnetic Resonance. He defended his dissertation thesis at Faculty of
Science, Pavol Jozef Safarik University in Kosice, Slovakia, in 2010. His thesis and further research
concerned MRI of biogenic as well as synthetic iron oxides-based magnetic nanoparticles. In 2015 he
was awarded by the Slovak Academy of Sciences as part of a team of young researchers for results in
Magnetic Resonance Imaging. He currently works as a research scientist at the Biomedical Center in
Martin, Slovakia. He primarily focuses on the biochemistry of iron oxides mineralization and
accumulation during pathological processes in humans, including neuroinflammation and
neurodegeneration. The aim is to find the non-invasive biophysical diagnostic method of pathological
processes associated with biogenic iron accumulation, as well as to reveal the therapeutic possibilities by
understanding the biochemical "driving forces" of pathological iron mineralization.
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Ramesh V
Upadhyay

Nano-bio research has gained a tremendous momentum in the last few
decades, mainly due to the development in synthesis of novel nanoparticles
as well as new technology based on nanoparticles. Keeping the pace in this
field at CHARUSAT, we have initiated the research in the field Nanoscience
and its applications. In this talk a glimpse of the research activities carried
out in this field @ CHARUSAT will be given. The research covers the areas
in different fields like physics, chemistry, biology, pharma and engineering
applications. The university main focus is to get expertise in the synthesis of
magnetic fluids and its applications in different fields. In additions, the
university also focuses on the synthesis of novel magnetic nanoparticles
using different routes. In the application side, few applications in the field of
nano-bio as well as nano-engineers are developed which will be presented in
the talk along with new collaborative avenues in this field.
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Ramesh V Upadhyay, Professor, received his PhD from Saurashtra University, Rajkot, India in the
year 1985. He has published more than 175 papers in International journals, 2 book chapters; more than
100 presentations at National and International conferences. He was a Commonwealth Academic Staff
fellow at the University of North Wales, Bangor during 1991-1992. He was a STINT-Visiting Professor
at KTH, Sweden. At present, major thrust area of research is focused on synthesis of MR and magnetic
fluids for industrial applications like, dampers, gearbox coolant, etc. He has 4 patents to his credit.
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Kinnari Parekh
Magnetic fluid hyperthermia (MFH) is a futuristic less-invasive cancer
therapeutic option due to its anticipated minimal side effects compared to
radio and chemotherapies. MFH is based on induction heating and killing
cancer cells by controlling the hyperthermia temperature window between
43 and 45 °C. Magnetic fluids containing iron-based MNPs are administered
intravenously in order to heat tumors under an alternating magnetic field.
Certain clinical studies in last decade have utilized MFH for the treatment of
glioblastoma and prostate tumors. However, limited reports are available
mentioning in vitro effect of magnetic fluid hyperthermia on different cancer
types. We have investigated the effect of special magnetic fluids on cervical
cancer cells HeLa. MTT and Trypan Blue assay was utilized to study
cytotoxicity of the optimized magnetic fluid concentration on HeLa cells
with and without magnetic field applicator. Cytotoxicity up to 66% was
detected after induction heating the magnetic fluid at a concentration of
0.25mg/ml and 60 minutes hyperthermia. The preliminary results have
revealed significant cytotoxic effect of the hyperthermia. Further studies are
warranted for the utilization of the magnetic fluid for localized treatment of
tumors under magnetic field. Financial support: SERB, DST, New Delhi ref:
SERB/EMR/2016/001000.
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Kinnari H. Parekh, Senior Research Scientist, has received her Phd degree in Physics in 1999 from
Bhavnagar University, Bhavnagar. She was an assistant professor at M S University of Baroda (2003 to
2009) and then at Indian Institute of Technology Gandhinagar (2008 to 2011). From 2011 onwards she
has joined Charotar University of Science & Technology, Changa. She has published more than 80
papers in international journals, 2 patents, 1 book chapter published by the CRC Press, more than 80
presentations at international conferences. About 1070 citations (WOS), h = 17. She works on the
application oriented synthesis and characterization of magnetic fluids for engineering and biomedical
fields. Specialist in large scale production of magnetic fluids. She is a recipient of BOYSCAST award
and DST young scientist award in terms of FTPYS project.
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The idea of ferronematics (FNs) – nematic liquid crystals doped with
magnetic nanoparticles in low concentrations – originally comes from F.
Brochard and P.G. de Gennes with the intent to increase the (otherwise low)
magnetic sensitivity of liquid crystals. The experimental realization of these
composite materials in a stable form took decades of efforts, and is still in
progress.
Currently, one of the hot topics of the worldwide research is to design
nanomaterials that are capable to assemble into functional superstructures in
multiple direction. Liquid crystals themselves are prominent example of
materials in which the self-organization (self-assembly) appears
spontaneously on different scales. Besides the local ordering on the
molecular level, they may form micro/macroscopic superstructures. Selforganization is universal in nature and has an indisputable importance
covering all fields of natural sciences, and has also a deep impact in social
sciences e.g., in economics, sociology, anthropology, psychology,
phonology, etc.
In this talk, I will present the approach to the research of FNs from a
completely different aspect – from the perspective of self-organization,
where a form of overall order arises due to the local interactions between the
components of an initially disordered system. I will concentrate on different
length scales on those self-organization processes and effects which are
absent, or considerably modified in the absence of the magnetic
nanoparticles. i.e., the magnetic nanoparticles are used as an organizing
medium to induce/modify the self-assembly. The presented results involve
composite systems based on both thermotropic and lyotropic liquid crystals
doped) with magnetic nanoparticles of various shapes and sizes.
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Dr. Natália Tomašovičová received her M.S. degree at Faculty of Natural Sciences, University of
Pavol Jozef Safarik in 1988. In 1997, she was awarded her PhD. degree for research in high temperature
superconductivity at the Institute of Experimental Physics, Slovak Academy of Science. Since 1999 she
has been investigating phenomena and physical properties of magnetic fluids. She also participated on the
establishment of laboratory of infrared and Raman spectroscopy and microscopy, where she works

The International Conference on
Nanoscience and Technology
currently as a responsible person. At present, she is a head of Department of Magnetism. Her research
activities are focused on study of fine magnetic particles, magnetic fluids and their composites. During
her scientific career she completed several short term abroad stays at leading institutions as Academia
Sinica in Taiwan or Joint Institute for Nuclear Research in Russia. Since 1991 till 1993 she worked as a
research worker at Solid State Chemistry Laboratory of CNRS in Bordeaux, France. Her research results
were awarded i.e. as young investigator by Slovak Academy of Sciences, appreciation of Slovak
Academy of Sciences for scientific work in the field of drug targeting delivery.
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Michal Rajňák
In this talk, it will be demonstrated that besides the well-known effects of
magnetic fields on magnetic fluid structure, the external electric forces can
induce noticeable structural changes too. Particularly, we report on
formation of visually observable patterns in a diluted low-polarity magnetic
fluid exposed to external electric fields. The patterns are considered to be
driven by a combined effect of electrohydrodynamics and electrical body
forces. The free charge and permittivity variation are considered to play a
key role in the observed phenomenon. The corresponding changes in the
magnetic fluid structure are found at nanoscale as well. By small-angle
neutron scattering (SANS) we show that the magnetic nanoparticles
aggregate in direct current (dc) electric field with a strong dependence on the
field intensity. The anisotropic aggregates preferably orient in the direction
of the applied electric field. Then, analogous to the magneto-dielectric effect,
a question is raised concerning the effect of the dc bias electric field on the
nanofluid permittivity in a wide frequency range. We present dielectric
spectra (1 mHz–1 MHz) measured on a base liquid (transformer oil) and
magnetic fluid at various temperatures. Electrode polarization effect and an
interfacial relaxation process are found. We show that the applied dc bias
voltage results in permittivity sign switching at low frequencies. The critical
frequency at which the sign is reversed depends on the temperature and the
dc bias voltage level. The nanoparticle assembly and conductive percolative
paths are considered as key mechanisms leading to the transition from
capacitive to inductive reactance. Finally, it will be concluded that the
measurement of apparent negative permittivity of magnetic fluid in a dc
electric field can be used as a simple method for the detection of electric
field-induced particle assembly and percolation. The permittivity sign
control by means of a dc bias voltage may open an alternative avenue for
research and applications of magnetic fluids.
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education from Prešov University of Prešov in 2011. Then, he followed a four year PhD study in Physics
of Condensed Matter at Pavol Jozef Šafarik University in Košice. Since September 2015 he has been
working at Institute of Experimental Physics SAS, Košice, as a young researcher. His main research
interest is focused on experimental study of magnetic, dielectric and thermal properties of magnetic fluids
for electrical engineering applications. During his PhD study he accomplished several short term
scientific missions at neutron experimental facilities, dielectric spectroscopy and heat transfer oriented
laboratories. Currently he is engaged in a research project oriented on novel magnetic fluids for cooling
and insulating of power transformers.

Effects of Bath Response to External Fields on
the Stochastic Motion of Tagged Particles
Jana Tóthová
Department of Physics, Faculty of Electrical Engineering and Informatics,
Technical University of Košice, Slovakia jana.tothova@tuke.sk

Jana Tóthová
The Brownian motion (BM) of a tagged particle in a bath of other particles is
effectively described by the generalized Langevin equation (GLE). As distinct from the
standard Langevin equation, the GLE instead of the Stokes friction force contains a
convolution of a memory kernel with the velocity of the tagged particle. The kernel is
connected to the random thermal force through the second fluctuation-dissipation
theorem (FDT). In the linear approximation it is usually assumed that if external forces
act on the system, they do not affect the thermal force and thus the FDT. The action of
such forces is restricted to the Brownian particle (BP), leaving the bath particles
unaffected by the external field. However, there are a number of important physical
problems, where not only the BP but also the particles that constitute the heat bath are
subjected to the external field. In our talk, we show that for a stationary particle-bath
system in an external harmonic potential the corresponding generalization of the
Zwanzig-Caldeira-Legget model leads to the GLE for which the FDT really remains the
same as in the absence of the external field but both the memory function and the
thermal force depend on the elastic constant of the confinement potential. As a result,
the velocity correlation functions of the BP and its mean square displacement change in
comparison with those in the original model as well. When the bath consisting of
charged particles is in a constant external magnetic field, the familiar Kubo’s FDT is
formally valid but with the memory function depending on the field magnitude. On the
contrary, the electric force, which does not depend on the positions or velocities of the
bath particles, does not affect the properties of the random thermal force and the
memory function. We discuss possibilities of obtaining the correlation functions
describing the random motion of the BPs and show several specific solutions for them
depending on the spectral distribution frequencies of the bath oscillators and the
coupling between the bath and the BP.
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Jana Tothova graduated at the Department of Biophysics, Faculty of Science of the P. J. Safarik
University, where she was employed as the scientist until 2011. Now she is with the Department of
Physics of the Faculty of Electrical Engineering and Informatics, Technical University of Kosice,
Slovakia, as an Associate Professor of Physics. In 2005 she defended the Ph.D. thesis “The Dynamics of
Polymers in Solution with Hydrodynamic Memory”. Her main interests are in the field of biophysics and
soft condensed matter physics, in particular, rheology of polymer solutions and suspensions of particles
of different kinds.
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Andrey Musatov, Ph.D., DSc. received his MD degree from Faculty of Medical
Biology, Russian State Medical University (Moscow, Russia) in 1981. In December
1991, he was awarded his Ph.D. degree for research in mitochondrial bioenergetics at
Department of Biochemistry, Faculty of Science, Masaryk University (Czech
Republic). He was a post-doctoral fellow with Prof. N. C. Robinson at The University
of Texas Health Science Center at San Antonio, USA (1992-1999). In 1999 he was
appointed Assistant Professor at the same University. He moved to Slovakia in 2012
and was appointed Associate Professor at Institute of Experimental Physics Slovak
Academy of Science. DSc. degree in biophysics was awarded by the P. J. Safarik
University in Kosice (Slovakia) in 2015. His research program is mainly focused on
protein biochemistry, the role of oxidative stress and mitochondrial function in aging
and the age-related diseases. More recently his work has focused on the study of
protein-phospholipid interactions under normal and pathophysiological conditions. His
scientific contribution is related to invited talk of Dr. Šipošová.

Katarína Paulovičová, PhD, is working at the Department of Magnetism of Institute
of Experimental Physics SAS, Košice since July 2018 as a young scientific researcher.
She received her PhD at the Department of Physics, Faculty of Electrical Engineering
and Informatics at the Technical University of Košice on the thesis “Rheological
properties of fluids containing nanoparticles”. Her interest in Department of Magnetism
is devoted to the synthesis and basic characterization of magnetic nanoparticles and
magnetic nanofluids based on the electrical insulating fluids for electrical engineering
applications. In addition her research activities are focused on the study of the
rheological behavior of prepared nanofluids in the flow and experimental study of
change rheological properties of this nanofluids affected by external applied magnetic
or electric field. Her scientific contribution is related to invited talk of Dr. Rajňák.

Vladimir Lisy graduated in 1977 at the Department of Theoretical Physics, Odessa
State University, Ukraine. From 1977 to 2006 he worked at the Faculty of Science,
Safarik University in Kosice, Slovakia, then he joined the Technical University in
Kosice, Faculty of Electrical Engineering and Informatics (FEEI TUKE) as a professor
of physics. In the period 1982-1990, he was employed as the scientist at the Laboratory
of Nuclear Problems (Biophysics Department) and the Bogolyubov Laboratory of
Theoretical Physics, JINR, Dubna, Russia. There he defended PhD. in theoretical and
mathematical physics. In 1993 he became the associate professor of biophysics
(Comenius University, Bratislava, Slovakia), in 2008 he defended the title of the doctor
of science and in 2009 he was named the professor by the president of the Slovak
Republic. For the period 2014-2019, he was elected by the Scientific Council of the
Joint Institute for Nuclear Research in Dubna, Russia, for the deputy director of the
Laboratory of Radiation Biology. Now he is again with the Department of Physics of
the FEEI TUKE in Kosice. His main interests are in the fields of biophysics (modeling
and spectroscopy of macromolecules) and soft condensed matter theory, particularly in
the complex fluids phenomenology. His scientific contribution is related to talk of Dr.
Tóthová.

Veronika Lackova, PhD, junior researcher at Institute of Experimental Physics,
Slovak Academy of Sciences. She received her PhD in Physics of Condensed Matter
and Acoustics at Pavol Jozef Safarik University in Kosice in 2017. Her research
activities are focused on study liquid crystal- nanoparticle composites (especially
ferronematics) with their complex characteristics from magneto-dielectric and magnetooptic measurements point of view. Her scientific work is related to invited talk of Dr.
Tomašovičová.
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Peter Kopcansky, leading scientific worker at Institute of Experimental Physics,
Slovak Academy of Sciences graduated at Faculty of Sciences Safarik University,
Kosice in nuclear physics with specialization behaviour of elementary particles in
applied external magnetic field. In 1985 he received his PhD degree in the field of
condensed matter physics at the Safarik University with PhD thesis: ´´Electrical
transport properties in disordered systems´´ that explained the behaviour of electrical
resistivity of amorphous alloys after radiation damage by means of Ziman theory of
liquid systems and theory of spinodal decomposition. Since 1987, he has been working
on a theory of magnetism with specialization for magnetic systems containing magnetic
nanoparticles, especially magnetic fluids- basic magnetic properties as magnetization
processes, relaxation phenomena, magnetodielectric, magnetooptic, magnetorheology.
Among the current subjects of his interest belong study of composite systems
containing liquid crystals (traditional as well as biological) and various types of
nanoparticles, especially magnetic used in nanotechnology of magnetic fluids with aim
to prepare liquid materials for sensing of magnetic fields as well as in the information
technology. Moreover, study of magnetic fluids for technological applications of
separation technology, dampers, lubricants and for transformer technology with the aim
to increase lifetime of high power transformers to improve their cooling properties as
well as dielectric properties, biomedical applications of magnetic fluids for magnetic
drug targeting (theory of targeting as well as proposal magnetic systems suitable for
this use), immobilization of biologically active substances enzymes, proteins, drugs to
magnetic particles, study of magnetoferritin and its biological properties, hyperthermia
and MRI in these systems.
Experience from the primary study was used in the structural study of all systems by XRay and neutrons. He is involved in projects of large scale facilities as PSI Villigen,
Petra III DESY Hamburg, BNC Budapest, ILL Grenoble, MHZ Munich, JINR Dubna.
He has been acting as a member of committees for selection of proposals ILL Grenoble
and JINR Dubna. He received many national and international projects as PI, British
council, NATO, 5FP of EU, Euronanomed, Era net, COST, Slovak SAS- Taiwan
MOST projects. He was/is head of Centre of excellence: Cooperative and phase
phenomena in condensed matter physics, Centre of excellence NANOFLUID.
He has published over 200 papers in high profile journals, with over 2000 citations, hindex 24, 5 chapters in book, 5 patents. He was a supervisor of 15 defended PhD
students. He has important role in professional communities by chairing and organizing
over 30 international conferences, over 60 invitations to give plenary and invited talks.
He is a member of International steering committee of Magnetic fluids society. In years
1990 till 2016 and 2015 till 2019 he was in a director of Institute of Experimental
Physics, Slovak Academy of Sciences.
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