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Overview of computational methods for processing 
MeV TOF SIMS spectra and 2D images at RBI

Marko Barac,

Laboratory for ion beam interactions, Ruđer Bošković Institute,

Bijenička 54, HR-10000 Zagreb, Croatia

Poster number: 27



6.0 MV EN Tandem Van de 
Graaff accelerator

MeV TOF SIMS setup
installed on microprobe

New MeV TOF SIMS 
capillary microprobe!

Marko Barac, Poster number: 27



Big Data has a lot to offer to the future of physics!

Marko Barac, Poster number: 27



Lipid droplets – cellular
safeguards of stress-free life

Eva Jarc

Jožef Stefan Institute, Department of Molecular and Biomedical Sciences

Poster number: 43



Lipids are important for body homeostasis

Energy

Building blocksLipids from food



Adipocytes store fat in lipid droplets

Hursting et al, The Scientist 2015.
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Zimmermann et al., Science 2004.

Schoiswohl et al., J Lipid Res 2010.

Haemmerle et al.,  Nature Med 2011.
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Lipid droplets are present in most of our tissues

Hursting et al, The Scientist 2015.
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Stress is associated with an imbalance of nutrients and energy



Petan et al., Molecules 2018.

Cell death Cell survival &

Tumour growth

Cancer cellHealthy cell Stressed cell

Cancer cells that are resistant to stress…

…accumulate lipid droplets.



Stimulated lipid droplet formation Blocked lipid droplet synthesis

Cancer cell proliferation Cancer cell death

Targeting lipid droplets to reduce cancer growth



Taja Verovšek
Department of Environmental Sciences, Jožef Stefan Institute, Ljubljana, Slovenia 

Jožef Stefan International Postgraduate School (Ecotechnologies), Ljubljana, Slovenia

Poster number: 44

Tripping, smoking, sipping –

the sewer is revealing



Expanding

Diversifying
Social burden



Non-invasive

Assess trends 

over time

Objective

Cost-effective

Filtration Extraction Separation, detection, quantification



Cocaine AmphetamineMethamphetamine

Ecstasy (MDMA) Heroine Cannabis

TobaccoAlcoholMethadone Codeine

Illicit drugs, alcohol and tobacco picture source: DrogArt



 Wastewater from 

different Slovenian 

educational institutions

(primary, secondary 
schools, universities)

• Application of validated analytical method to:

 Wastewater influents 

from 5 Slovenian 

wastewater treatment 
plants (WWTPs)



the sewer is revealing

Poster number: 44



Screening for new surface 
anchoring domains for 

Lactococcus lactis
Tina Vida Plavec

Faculty of Pharmacy, University of Ljubljana, Aškerčeva 7, Ljubljana, Slovenia

Department of Biotechnology, Jožef Stefan Institute, Jamova 39, Ljubljana, 
Slovenia

Poster number: 60



Plavec, TV, Berlec, A. Engineering of lactic acid bacteria for delivery of therapeutic proteins and peptides. Appl Microbiol Biotechnol, ISSN 0175-7598, 2019, 
doi: 10.1007/s00253-019-09628-y. 

Lactococcus lactis

• Long-term use in food, industrial applicability, health benefits
• Biotechnological and therapeutical applications
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Surface display of recombinant proteins

15 different anchoring domains of lactococcal or phage origins



Analytical technique sniffs 
out aroma frauds

Lidija Strojnik,
Department of Environmental Sciences, Jožef Stefan Institute

Jožef Stefan International Postgraduate School

Poster number: 34



WHAT DO YOU KNOW ABOUT FOOD FRAUD?

Food fraud is the intentional adulteration
of food for financial gain.

Food fraud occur when a food product is 
deliberately diluted, misrepresented or
substituted with another products.

Frauds can also damage consumer
confidence and food businesses.

All these can have negative impact on the
quality and safety aspects of food.
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AUTHENTIC SAMPLES

SPME

GC-MS

GC-C/P-IRMS

DATABASE

COMMERCIAL 
SAMPLES

ANALYTICAL TECHNIQUE SNIFFS OUT AROMA 
FRAUDS



Poster number: 34



Effect of alkyl chain on corrosion
and hydrophobic properties of

hybrid sol-gel

Damir Hamulić,

Jožef Stefan International Postgraduate School

Poster number: 44



PHYSICAL CHEMIST

What my parents
think I do

What my friends
think I do

What society
thinks I do

What my boss
thinks I do

What I think I 
do

What I really do



EFFECT OF ALKYL CHAIN ON CORROSION PROPERTIES

SOL-GEL

The sol-gel process is a method for
producing solid materials from small
molecules. Salt is a stable suspension of
solid colloidal particles in the solution
and the gel is the product of the salt.

CORROSION

HYDROPHOBICITY

PRECURSORS

Hydrophobicity is the physicial property
of a molecule that repell the water
from the surface.

HYDROPHOBIC HYDROPHILIC

> 90° >

Corrosion is caused by an electrochemical reaction
between the metal and the environment leading
to irreversible decomposition of the substance
into an oxide, a hydroxide or a salt. For any type of
metal, oxygen, chloride ions and water play an
important role in the corrosion process. Therefore,
the corrosion resistance drops greatly when the
metal is exposed to a humid environment.
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Cystatin F and glioblastoma
Emanuela Senjor

Jožef Stefan Institute, Department of Biotechnology,

University of Ljubljana, Faculty of Pharmacy

Poster number: 26



IMMUNE SYSTEM vs CANCER

immune cell

cancer cell





Cystatin F can impair activity of 
cytotoxic cells

Monocyte/macrophage

Tumor cell

Cytotoxic cell

Increased 
cystatin F INHIBITION OF 

CYTOTOXIC GRANULES
Cystatin F



Glioblastoma

• Brain tumor

• Aggressive, poor prognosis (1 year survival after 
diagnosis)

• Cytotoxic immune cells are ineffective



Cystatin F is expressed in 
glioblastoma



Metal oxide nanowires – how  metals 
grow hair in plasma

Martin Košiček,

Jožef Stefan Institute

Poster number: 19



About plasma

• Where can we find plasma?



Why is plasma useful in 
nanoscience?
• Fast method – reactive species are already present 

in plasma

• Synthesis of various nanostructures – just put the 
metal in the plasma and tune the parameters



Nanowires

• Formation in plasma

• Applications
• Field effect transistors (FET)

• Transparent electronics

• UV Lasers

• Piezoelectric nanogenerators

• Solar cells

• Nano field emission sources

• Gas sensors

• …

Cvelbar U, Levchenko I, Filipič G, Mozetič M, Ostrikov K. Plasma control of morphodimensional selectivity of hematite nanostructures. Appl Phys Lett. 2012;100(24).
Mozetič M, Cvelbar U, Sunkara MK, Vaddiraju S. A method for the rapid synthesis of large quantities of metal oxide nanowires at low temperatures. Adv Mater. 
2005;17(17):2138-2142.



Our work

• Development of a theoretical model to describe the 
growth of nanowires in plasma



Thank you for your attention!

For more information: poster 19



The mysterious role of RNA in 
dementia and muscle wasting

Mirjana Malnar
Department of Biotechnology, Jožef Stefan Institute, Ljubljana, Slovenia

Faculty of Medicine, Ljubljana, Slovenia

Biomedicine, mentor : Boris Rogelj

Poster number: 58



Planica-CityMagazine, 2017 [https://bit.ly/2GbA0hn]



 ALS – Amyotrophic Lateral 
Sclerosis

 most common motor 
neuron disease 

 1-2:100 000

 age of onset ~55

 muscle atrophy

 respiratory failure

 ~3 years

 no cure (Medical Xpress, ALS Foundation for Life, 2018)

https://bit.ly/2P2erm9



(HVNN, 2015)

 FTD – Frontotemporal
Dementia

 second most common 
dementia
 15: 100 000

 45-64 years

 frontotemporal lobar
degeneration

 pneumonia

 3 – 10 years

 no cure



(Mori, 2013)

(Youn-Bok, 2013)



 From RNA to two incurable neurodegenerative
diseases: ALS and FTD

THANK YOU FOR YOUR ATTENTION!



Testing the sample preparation 
procedures and analytical 

techniques for radiometric dating, 
using Rb and Sr isotopes

Dominik Božič,

Department of Geology, Faculty of Natural Sciences and 
Engineering, University of Ljubljana,  Aškerčeva 12, 1000 

Ljubljana, Slovenia

Poster number: 48



Foto: Andrej Novak
Foto: Andrej Novak



Testing the sample preparation procedures and analytical techniques for
radiometric dating, using Rb-Sr method
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How well did we do?



Future?



Phytoplankton:
embracing the paradox

Ivano Vascotto

National Institute of Biology - Marine Biology Station Piran

Jožef Stefan International Postgraduate School 

Poster number: 45



PHYTOPLANKTON?

-Phyto = Photosynthesis 

-Plankton =  Living Seston

1a) Silverdale, Washington, USA; Waterfront Park, 400x, DIC. 22 Feb 2009. Karl Bruun. © Karl 
Bruun (skogenman@earthlink.net).cell wall. 05 Feb 2011. 
1b) John Dolan (dolan@obs-vlfr.fr). © John Dolan (dolan@obs-vlfr.fr).



A unstable multivariate existence

𝑡𝑐 ≅ 𝑡𝑒



Figure: Website;Sound the Midnight cry Current events in the light of Bible prophecy. 
https://www.soundthemidnightcry.com/life_church_of_lafayette_/2017/08/confusing-signs.html 



So?



THANKS FOR THE ATTENTION
HVALA ZA POZORNOST



Atomic Layer Deposition - protection 
for biomedical materials

Ivan Spajic,

Department of Physical and Organic Chemistry, JSI

Poster number: 46



• Biomedical material: 

is a nonviable material used in a medical device, intended to interact with biological 
systems (Williams, 1987).

• Problems

 Toxicity to the surrounding biological tissue

 Nanoparticles of metallic implant in the surrounding tissue

 Infection after implantation (biocompatibility question)

• Result                    Corrosion

 Complex conditions in the human body 

(fluctuation in the pH and temp.)

• Biomedical implants – problems



• Failure mechanisms of biomedalic materials

 Stress-corrosion cracking

 Corrosion fatigue

 Fretting corrosion (wear + corrosion)

 Crevice, pitting.....

• Does corrosion of a metallic implant cause a clinically 
relevant problem?



• Possible applications in biomedical field

 Biomimesis of components

 corrosion protection of implants

 wear minimizing

 chemical barriers to ion leakage

 promotion of osteointegration

• Atomic Layer Deposition ALD



• Experimental process

 Metallographic preparation (SS316L & Titanium)

 Electrochemical characterization (OCP, PD, EIS)

 Atomic Layer Deposition (Al2O3, TiO2)

(temperature, amount of reactants...)

 Electrochemical characterization, thickness,

depth profile, composition, conformality

Ellypsometry, ToF-SIMS, SEM-EDS!

• Experiments and challenges
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Thank You !!!



Don`t panic! 
I will talk about radioactivity,

uranium.

Leja Rovan,

Department of Environmental Sciences,

Jožef Stefan Institute

Poster number: 02



Bad radioactivity 



Worst…



Good radioactivity



Uranium (U)

• Natural occurring radionuclide

• Oxidation states 6+ (soluble), 4+ (insoluble)

• Uranium isotopes:

• Radioactive

unstable and decaying…

Natural abundance
Half-life, t1/2



• Past climate change

• Ocean chemistry

• Paleoclimate

• Igneous, volcanic histories

• Dating fossil bones, cave painting

• Landform evolution

• Redox conditions

• Chemical weathering

• Mixing processes 

Uranium applications



Hard lab work:

Sampling

Sample pre-concentration 
or digestion

Chemical separation

Measurement 238U, 235U, 234U

235U/238U &
234U/238U

isotope ratios

MC-ICP-MS



Thank you for your attentions!

Poster number: 02

Contact:

leja.rovan@ijs.si



Development of the Dual-
beam ion irradiation facility 

for FUsion materials
Marin Vukšić

Ruđer Bošković Institute, 54 Bijenička cesta, 10000, Zagreb, Croatia

Jožef Stefan International Postgraduate School, Jamova cesta 39, 1000 Ljubljana, Slovenia 

Poster number: 50



• Nuclear fusion





• DiFU





Thank you for your attention!
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