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Organisation of the Institute

1. ORGANISATION OF THE INSTITUTE

The Institute for Medical Research and Occupational Health (IMROH) was founded in 1947 in Zagreb
and is currently the second largest public scientific and research institution in the Republic of Croatia
functioning under the Ministry of Science and Education of the Republic of Croatia. The Institute
has a leading role in Croatian research in the fields of molecular toxicology, allergotoxicology,
protection from chemical weapons and radiological protection, environmental radiocontamination,
air quality, distribution of metals and specific inorganic and organic environmental pollution, and
human exposure to such forms of pollution. It continuously invests in the training of its scientific and
professional staff, maintenance and upgrading of equipment, maintenance of premises and periodic
intercomparisons of methods and their accreditation. The Institute is registered for conducting
research and professional, educational, and publishing activity.

Personnel and work place structure on 31 Dec 2017

TOTAL NUMBER OF EMPLOYEES (2017) 155 %

State budget 145 93

Sources of funding IMROH 7 5

Croatian Science Foundation 3 2

S Women 115 74

Men 40 26

High 103 67

. Higher 11 7

Level of education Middle 33 21

Low 8 5

— PhD 71 46

Academic title MSc 5 1

L Full Professor 4 3

Teaching title Docent 4 3

Specialist in Epidemiology 1 <1

Specialist title Specialist in Occupational Medicine and 5 1
Sports

q Postdoctoral 10 6
ASS.O.CIate work Assistant 15 10
positions Total 25 16

o Senior Technician 15 10
Tecl'1r.\|C|an work Technical Associate 15 10
positions Total 30 20



Organisation of the Institute

QUALITY
MANAGER

SCIENTIFIC COUNCIL

ANALYTICAL BIOCHEMISTRY AND RADIATION OCCUPATIONAL
TOXICOLOGY AND ORGANIC DOSIMETRY AND ENVIRONMENTAL HEALTH AND
MINERAL ANALYTICAL RADIOBIOLOGY HYGIENE UNIT ENVIRONMENTAL
METRABOLISM UNIT CHEMISTRY UNIT umIr MEDICINE UNIT
MOLECULAR MUTAGENESIS TOXICOLOGY m" INDEPENDENT
TOXICOLOGY UNIT UNIT L UNIT RESEARCHERS

Technical and

Accounting

General Affairs

Projects
Administration

The organisational structure of IMROH



Organisation of the Institute 5

® MIANAGEMENT OF THE INSTITUTE

MANAGEMENT COUNCIL

Prof Nikola Ruzinski, PhD, Faculty of Mechanical Engineering and Naval Architecture, University of Zagreb
(Chair)

Prof Stipan Jonji¢, PhD, School of Medicine, University of Rijeka (Deputy Chair)

Bozo Pavicin, Croatian Chamber of Economy

Zdenko Frani¢, PhD (Representative of the Institute’s research staff)

Branka Roi¢, BEc (Representative of the Institute’s professional staff)

DIRECTOR
Prof Ana Lucic Vrdoljak, PhD

DEPUTY DIRECTORS

Irena Br¢ic Karaconji, PhD
Prof Radovan Fuchs, PhD, DVM

® SCIENTIFIC COUNCIL

Snjezana Herceg Romani¢, PhD (Chair)
Davorka Breljak, PhD (Deputy Chair)
Verica Ferencak (Secretary)

® ETHICS COMMITTEE

MEMBERS
Prof Radovan Fuchs, PhD, DVM

CHAIR Maja Peraica, PhD, MD

Prim Jelena Macan, PhD, MD

Martina Piasek, PhD, MD

Prof Jure Zovko, PhD, Prof. Phyl., Faculty of Philosophy,
University of Zadar

Mirela Deranja (Secretary)

® QUALITY MANAGER
Zdenko Franic, PhD

1.1. Ethics Committee

All of the submitted requests were considered according to the criteria set by the Code of Ethics
of the Institute for Medical Research and Occupational Health, and applicants were given written
opinions that were officially recorded. Altogether, 12 meetings and consultations via e-mail were
held and ethical principles were considered in the following claims:

submitting topics of doctoral theses with mentorship at the Institute (1 claim)
supplemented approved research projects of the Croatian Science Foundation IP-06-2016 (2
claims)

applications from the Institute’s researchers to international scientific research projects (1
claim)

proposals for in-house Institute projects implemented acquired from institutional financing
(3 claims)

project proposals submitted by the Institute’s researchers as head investigators or associates
to Croatian Science Foundation call IP-01-2018 (2 claims).

Requests for consideration of ethical aspects of research performed outside the Institute were
considered from two profit research centres and one from the School of Veterinary Medicine,
University of Zagreb.


https://www.imi.hr/hr/djelatnik/franic-zdenko/
https://www.imi.hr/hr/djelatnik/roic-branka/
https://www.imi.hr/hr/djelatnik/fuchs-radovan/
https://www.imi.hr/hr/djelatnik/herceg-romanic-snjezana/
https://www.imi.hr/hr/djelatnik/breljak-davorka/
https://www.imi.hr/hr/djelatnik/fuchs-radovan/
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2. RESEARCH UNITS

UNIT

Analytical Toxicology and
Mineral Metabolism

Biochemistry and Organic
Analytical Chemistry

Radiation Dosimetry and
Radiobiology

Environmental Hygiene

Occupational Health and
Environmental Medicine

Molecular Toxicology

Mutagenesis

Toxicology

Radiation Protection

Independent Researcher

Independent Researcher

Independent Researcher

CODE

604

609

608

610

615

606

616

603

602

387

389

373

HEAD

Jasna Jurasovic

Snjezana Herceg Romanic

lvica Prlic

Gordana Pehnec

Jelena Macan

Davorka Breljak

Nevenka Kopjar

Maja Peraica

Gordana Marovic

Aleksandra Fucic

Ante Milicevic

Jasmina Sabolovi¢

CONTACTS

Tel. +385 (1) 4682 530
e-mail: jurasovic@imi.hr

Tel. +385 (1) 4682 553
e-mail: sherceg@imi.hr

Tel. +385 (1) 4682 570
e-mail: iprlic@imi.hr

Tel. +385 (1) 4682 580
e-mail: gpehnec@imi.hr

Tel. +385 (1) 4682 600
e-mail: jmacan@imi.hr

Tel. +385 (1) 4682 622
e-mail: dbreljak@imi.hr

Tel. +385 (1) 4682 630
e-mail: nkopjar@imi.hr

Tel. +385 (1) 4682 640
e-mail: mperaica@imi.hr

Tel. +385 (1) 4682 650
e-mail: marovic@imi.hr

Tel. +385 (1) 4682 522
e-mail: afucic@imi.hr

Tel. +385 (1) 4682 524
e-mail: antem@imi.hr

Tel. +385 (1) 4682 526
e-mail: jsabolov@imi.hr
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2.1. Analytical Toxicology and Mineral
Metabolism Unit

® EMPLOYEES

HEAD:
Jasna Jurasovi¢, PhD, permanent scientific advisor

RESEARCHERS

Martina Piasek, PhD, MD, permanent scientific advisor

Alica Pizent, PhD, permanent scientific advisor

Zorana Kljakovic-Gaspic, PhD, scientific advisor

Natasa Brajenovic, PhD, senior scientific associate

Irena Brcic Karaconji, PhD, senior scientific associate (Deputy Director)
Maja Lazarus, PhD, senior scientific associate

Assist Prof Ivana Vinkovic Vr¢ek, PhD, senior scientific associate
Tatjana Orct, PhD, scientific associate

Blanka Tariba Lovakovi¢, PhD, scientific associate

Anja Mikolic, PhD, postdoctoral researcher

Ankica Sekovanic, MSc, junior researcher, assistant

Antonija Sulimanec Grgec, MSc, junior researcher, assistant
Tanja Zivkovié Semren, MSc, junior researcher, assistant
Andreja Juri¢, MSc, assistant (from 15 Feb 2017)

Barbara Pem, MSc, assistant (from 15 Dec 2017)

TECHNICAL STAFF

Mladen Komesar, senior technician
VVesna Triva, senior technician
Snjezana Matausic, technician
Kresimir Nekic, technician

® RESEARCH

A. RESEARCH ACTIVITIES WITH INSTITUTIONAL FINANCING

A.1. Exposure to metals and their effects in pregnancy and postnatal period (MSES, 2007-2013)
The statistical data analysis attained within the research project financed by the Croatian Ministry
of Science, Education and Sports (2007-2013/14) and carried out in healthy postpartum women
with term vaginal deliveries (37-42 gestation weeks) is completed. The study evaluated the impact
of main exposure sources to the toxic metals cadmium (Cd) and lead (Pb) through cigarette smoking
and mercury (Hg), via seafood consumption on the concentrations of toxic metals (Cd, Pb, and Hg),
essential elements iron (Fe), zinc (Zn), copper (Cu) and selenium (Se) in maternal blood, placenta
and cord blood (by ICP-MS) as well as on steroid hormones progesterone and estradiol in the
placenta (by IEMA). The participants were from the continental area (gave birth in Merkur University
Hospital in Zagreb) and coastal Croatia (gave birth in General Hospital Zadar). In addition to this
study, we assessed the influence of maternal gene polymorphism MT24 rs28366003 (by PCR-
RLFP) on the concentrations of toxic and essential elements in the samples of mother-child pairs
and measured the concentrations of metallothionein MT2 (by ELISA) and free thiol (-SH) groups
(spectrophotometrically). The findings were linked with data on the study participants collected
by questionnaire and the results were statistically analysed. Most of the results are comprised in
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a doctoral thesis that was positively evaluated by the professional Commission at the Faculty of
Pharmacy and Biochemistry of the University of Zagreb. In a research paper (96) were reported that
in healthy postpartum women (n = 268; mean age 29 years) who were active smokers compared
to non-smokers we found higher Cd and Pb levels in all of the measured samples, Fe and Cu in
cord blood and Zn in placenta. Maternal MT2 serum increased related to the smoking intensity. In
non-smokers with genotype AG/GG (6 % of participants) vs. genotype AA (94 % of participants) Fe
was significantly lower in the placenta. No effect of single nucleotoide polymorphism (SNP) in gene
MT2A c.-77 A>G (rs28366003) was found for any measured element in the maternal blood and
placenta. Levels of MT2 in serum were lower, although not significantly, irrespective of maternal
smoking. It was concluded that these results confirmed the relationship between cigarette smoking
and increased Cd and Pb levels in maternal-placental-foetal unit together with new data on the
concentrations of toxic and essential elements measured concomitantly in maternal blood, placenta
and cord blood as well as maternal MT2 levels. New and original evidence has to do with the
influence of MT2A —-5A/G SNP and decreased placental Fe in non-smokers. For a final conclusion on
the influence of this gene polymorphism on the element levels in mother-child pairs, future studies
would require a larger number of participants divided across subgroups defined by the main source
of exposure to a particular toxic metal.

A.2. In-house scientific projects (Chapter 16.1.A.2.)
= Biomonitoring of contaminants using biomarkers in European brown bear (Ursus arctos)

Muscle, liver, and kidney cortex of brown bear from Croatia (n = 467) were used as bioindicator
tissues in the environmental assessment of toxic and essential element status. Among the three
terrestrial carnivores inhabiting Croatia (bear, wolf, and lynx), the brown bear had the highest Cd
and Pb levels, which even reached toxicologically relevant levels in the small part of the population,
largely old females (Cd: 0.6 %and Pb: 1 % of the population). The age and sex of bears were important
factors influencing element levels, especially Cd and Pb because of their accumulative nature (33).
There were no sex differences in Cd accumulation with age among bears before their sexual maturity,
while in adult males the accumulation pattern disappeared and differed significantly compared to
adult females (312). Except sex, reproductive (mature vs. immature) and life stages (cub, yearling,
subadult, and adult) were confirmed as important factors with impact on toxic metals in brown
bear tissues. Toxic metal levels in mother-cub pairs were investigated and compared regarding the
transplacental and lactational transfer of metals. Old females were the most burdened part of the
population with regard to Cd and Pb, but it may be that the risk of transfer and adverse health
effects in their cubs is higher for Pb (84). Similar levels of ochratoxin A were found in plasma of wild
and captured bears (Kuterevo Sanctuary and Z0O) (269).

»  Exposure to cadmium and its effects during gestation and postnatal period: investigations in
laboratory rats

Within the investigation on female rats (Wistar HsdBrlHan) exposed to a low dose of Cd
(5 mg L " in drinking water) during almost the entire gestation (20 days), all of the planned analyses
are completed. We determined microelements Cd, Fe, Zn, and Cu (by ICP-MS) in the blood, liver, and
kidney of mother rats (FO generation) as well as in the placentas and foetuses on gestation day 20
and in blood, liver, kidney, and brain of 14-day-old (weaned) pups and at the onset of puberty at age
of 47-54 days (F1 generation). In placental samples and serum of FO and F1 female rats, steroid
hormones progesterone and testosterone were determined (by ELISA).

» Investigation of interactions between irinotecan and tetrahydrocannabinols on a rat experimental
model using integrated biochemical, molecular biology, pathohistological, and analytical methods

We carried out a pilot study in which male Wistar rats were exposed to irinotecan (100 mg kg™,
administered once, i. p.), tetrahydrocannabinol (THC) (7 mgkg™', administered once, for 3 and 7 days,
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p. 0) and their combinations. Rats were killed 24 hours after the last application of THC and blood
and organ samples were collected for various hematologic, biochemical, and molecular-biological
analyses. Measurements of standard haematological and biochemical parameters (differential blood
count and serum liver enzymes, bilirubin, creatinine, lipid profile, and glucose) were also performed.
An analytical method (GC-MS) was developed to determine the mass concentration of THC and its
metabolites in rat urine samples. The role of phytocannabinoids in cancer prevention was presented
at the FEBS Advanced Lecture Course on Oncometabolism (298).

A.3. Other research activities

The research on the quality and safety of targeted food groups regarding the content of
essential and toxic elements in edible tissues is continued. We determined the levels of essential
macroelements and microelements potassium (K), sodium (Na), sulphur (S), magnesium (Mg), Ca,
as well as manganese (Mn), Fe, Zn, Cu, and Se in eight fish species typical for the coastal area of
Croatia. Samples of muscle tissue (n=323) of oily fish (chub, horse mackerel, European anchovy and
sardine) and lean fish (bogue, blotched picarel, European hake, and red mullet) caught in the eastern
Adriatic Sea were analysed by ICP-MS after wet digestion of freeze-dried homogenates. We found
lower S and higher K, Mg, Zn, Fe, and Cu levels in oily than in lean fish, with the highest levels in
sardines. It was shown that, besides omega-3 fatty acids, small aily fish is also a valuable source
of essential elements and a healthy food choice. The results were presented at the international
scientific conference on trace elements in humans “TEMA-16, ISTERH 2017 and NTES 2017" held
in Saint Petersburg, Russia (270). Furthermore, we prepared and analysed samples of muscle, liver,
gills, and gonads of three fish species (Prussian carp, common carp, and common rudd) from the
V/ransko Lake and analysed the multielement analysis data and biometric parameters statistically.

Within the framework of the now terminated project “Monitoring of organic and inorganic
pollutants in the environment of the Plitvice lakes", financed by the Public Institution “Plitvice Lakes
National Park” until 2013, we prepared a publication on the impact of volatile and persistent organic
pollutants, trace elements/heavy metals, and anthropogenic radionuclides in the aquatic part (water,
sediment, fish) of the Plitvice Lakes National Park, in the period from 2011 to 2013.

In collaboration with the Department of Geology of the Faculty of Science, University of Zagreb,
and the Radiation Protection Unit (IMROH), results of a health risk assessment from potentially
toxic trace elements (Cd, Se) present in soil in the vicinity of the thermal power plant Plomin were
presented at an international scientific conference (291).

A headspace solid-phase microextraction method (HS-SPME) followed by gas chromatography
with mass spectrometric detection (GC-MS) was evaluated and optimised for analysis of urinary
volatile organic metabolites. We investigated the influence of coating fibre material, incubation,
and extraction temperatures and times, and salt addition on HS-SPME efficiency. Multivariate
optimisation methods using reduced factorial and Doehlert matrix designs were applied. The
optimised method was used for the investigation of urine samples’ stability regarding different
storage conditions (4, -20, and -80 °C) and freeze-thaw processes. The obtained results indicated
that storing human urine up to six months at -80 °C with no more than two freeze-thaw cycles can
be considered suitable for metabolomics studies (105).

The antimicrobial effect of strawberry tree (Arbutus unedo L.) water and methanol leaf extracts
was tested on 15 uropathogens. The strongest antimicrobial activity of leaf extracts was detected
for clinical strains of Enterococcus faecalis, which was probably associated with the ability of bacterial
B-glucosidase, exerting strong activity in E. faecalis, to convert arbutin, the main phenolic compound
in leaves, to hydroquinone responsible for the antimicrobial effect (27). The effects of strawberry
tree water leaf extract, arbutin, and hydroquinone on haematological parameters and levels of
primary DNA damage were investigated in white blood cells (WBC) of rats. Our findings suggest no
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significant changes in the haematological parameters following prolonged exposure (4 weeks) to
these compounds. DNA damage measured in the WBC of rats treated with all of the compounds
was below 10 % of the DNA in the comet tail, which indicates low genotoxicity (79). To confirm the
botanical origin of strawberry tree honey, aliquid—liquid extraction followed by gas chromatography-
mass spectrometry was developed for the quantitative determination of homogentisic acid (HGA),
the main phenolic compound in this honey. The optimized method was applied for determining the
HGA content in nine strawberry tree honey samples from southern Dalmatia (10). A scientific paper
discussing the cytotoxic, DNA damaging, and cytogenetic effects of hydroquinone (HQ) in human
peripheral blood lymphocytes in vitro was published. The tested HQ concentrations (8, 140, and
280 pg ml™") produced relatively weak cytotoxicity in resting lymphocytes. HQ's marked genotoxic
effects were detected using the alkaline comet assay. Our results on comet test suggested that the
two higher HQ concentrations possibly led to cross-linking and adduct formation. Increased levels
of DNA breakage measured following exposure to the lowest concentration suggested mechanisms
related to oxidative stress and inhibition of topoisomerase Il. The two latter concentrations
completely blocked lymphocyte division and also led to erythrocyte stabilization and prevented
their lysis (26). The nutritional and antioxidant properties of strawberry tree fruit were presented at
the Food Safety and Quality Congress (214).

The concentration of 23 elements, total phenolic content, and antioxidant capacity were
determined in nine samples of strawberry tree honey from locations in the southern Croatian Adriatic
coast. Strawberry tree honey had a generally higher total phenolic content and antioxidant capacity
compared to 14 other analysed unifloral honeys collected across Croatia. According to the estimated
daily intake of essential elements, strawberry tree honey was shown to be nutritionally richer than
the majority of unifloral honeys available in Croatia. The toxic element levels in investigated honey
samples indicated pristine area origin (100).

Collaboration with the Faculty of Pharmacy and Biochemistry, University of Zagreb and with the
Teaching Institute for Public Health ,A. Stampar” has continued. An investigation on the differences
between organically and conventionally produced foods was performed. Levels of pesticides,
mycotoxins, metals, and sulphites were measured in organically and conventionally produced
Croatian wines. The obtained results were analysed and used for manuscript preparation, which
was finally accepted for publication.

Within collaboration with the Faculty for Agronomy from Osijek, University of Graz, and Palacky
University & Institute of Experimental Botany, Olomouc, a study on hormonal response of pepper
plants to treatment with silver nanoparticles was finished and resulted in a publication (67).

B. RESEARCH PROJECTS FUNDED BY EXTERNAL SOURCES

»  Organic pollutants in the environment — markers and biomarkers of toxicity (OPENTOX, Chapter
16.1.A.1.)

Within the OPENTOX project, research on the effects of low-level pesticide doses on cytotoxic,
genotoxic and biochemical parameters in HepG2 cell lines and blood and tissue samples of adult
male Wistar rats continued. The activities of antioxidant enzymes SOD and GSH-Px were measured
in cell line, blood, and tissue samples. Results of low doses of glyphosate in in vitro conditions using
HepG2 cells monitored 4 and 24 hours after the initiation of exposure was published (28). Exposure
of male Wistar rats to terbuthylazine resulted in a significant changes in antioxidant enzyme
activities in blood samples and disturbance of oxidative/antioxidant balance after 28-day treatment
(62, 292). A significant increase of glutathione peroxidase and superoxide dismutase activity in
blood was observed in the rats after a 28-day treatment with chlorpyrifos, whereas no significant
effect was found in brain tissue samples (81). A possible connection between radiofrequency
exposure (RF) and development of oxidative stress was investigated by evaluating impairment in
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the cellular oxidation-reduction balance in fibroblast cells V79 immediately after RF exposure (38).
The results of optimisation of the analytical method for determining organochlorine compounds in
human milk were presented at the EUROTOX congress (255). Z. Kljakovic-Gaspi¢ and co-workers
from the Biochemistry and Organic Analytical Chemistry Unit prepared a publication on the content
of persistent organic pollutants (OCPs, PCBs) and total mercury in archive samples of tuna from the
Adriatic Sea.

» Aging-related expression of membrane transporters in rat (AGEMETAR, Chapter 16.1.A.1.)

We continued measurement of the activity of the enzymes superoxide dismutase (SOD) and
glutathione peroxidase (GPx) and trace element levels in tissues of laboratory rats after 21-month
treatment with melatonin and resveratrol. Influence of in vivo perfusion on trace element
concentrations in rat organs (by ICP-MS) was described. It was shown that the blood remained
in organs may have significant influence on tissue concentrations of various elements in a sex-
dependent manner (45). Results of sex differences and effect of gonadoctomy in metallothionein
expression and trace elements concentration in rat liver and kidney tissues were presented (266).

» Assessment of daily exposure to metals and maternal individual susceptibility as factors of

developmental origins of health and disease, (METALORIGINS, Chapter 16.1.A.1.)

» Interaction of metallic nanopatrticles with sulphur-containing biomolecules — implications for

nano-bio interface (NanoFaceS, Chapter 16.1.A.1.)

= The European upconversion network — from the design of photon-upconverting nanomaterials to

biomedical applications (UPCON, Chapter 16.2.A.5.)

» Anti-Microbial Coating Innovations to prevent infectious diseases (AMICI, Chapter 16.2.A.5.)

» Possible early non-invasive biomarkers of chronic exposure to arsenic (Chapter 16.2.A.10.)

® PROFESSIONAL SERVICES

Expert analyses of metals and metalloids in different samples of different origins (ICP-MS analysis)
and drugs in human hair and urine samples (GC-MS analysis) were carried out upon request by various
institutions, companies, and individuals.

A total of 319 analyses of specific indicators of exposure and effect to toxic metals/metalloids and
essentialtraceelementstatusinthehumanorganismwere performed. Mostoftheanalyseswererelated
to determining biological markers of Pb exposure [concentrations of Pb and erythrocyte protoporphyrin
(EP) and activity of &-aminolevulinic acid dehydratase (ALAD) in blood] during the assessment of
professional exposure in workers at different workplaces (n= 192). Concentrations of Hg in urine, blood,
and hair (n="54)and awide range of elements (Al, As, Ca, Cd, Co, Cr, Cu, Fe, Li, Mg, Mn, Mo, Ni, Pb, Se, Sn, Tl,
and Zn) in those biological samples (n = 73) were also determined. Based on a contract signed with the
Institute of Public Health of Brod-Posavina County, analyses of Pb, Ni, Cr, V, Mn, and Tl in whole blood/
serum, urine, and hair samples of 40 subjects, in total 720 analyses (289). Apart from analysis of human
biological samples, Cd was measured in dried tobacco leaves (6 samples) and Tl in model solutions
(6 samples).

Drugs of abuse from the amphetamine and opiate groups, methadone, and cocaine were determined
in 31 hair samples (45 analyses in total). THC-COOH was analysed in one urine samples. Thirty-eight
e-mail queries (infodroge@imi.hr) regarding the analysis of drugs of abuse were received.
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List of proficiency tests

ORGANISER TEST AREA DATE

SOC'?tV @7 (AT Proficiency Test Analysis of drugs of abuse in 7/201.7 and 12/2017

Testing, Strasbourg, . (two times per year,
2017 hair .

France three hair samples)
Trace Elements

L . External Quality Element analysis in serum (Al, 1/2017-12/2017

Sociéte Francaise . .

de Biologie Clinique Assurance Scheme Co, Cr, Cu, Li, Mg, Se, Tl, V/, and (12 times per year,
— Occupational Zn) and blood (As, Cd, Co, Cr, two serum and blood

(SFEIC P, e and Environmental Hg, Mg, Mn, Pb, Se, Tl, and Zn).  samples)

Laboratory Medicine

® PROFESSIONAL ACTIVITIES OF THE UNIT'S EMPLOYEES OUTSIDE THE INSTITUTE

I. Brci¢ Karaconji

Member of the Working Group on the Early Warning System on New Psychoactive Substances in
the Republic of Croatia at the Office for Combating Drug Abuse of the Government of the Republic
of Croatia; member of the Working Group for drafting the Procedure for the implementation of
measures for testing drugs of abuse and other substances of abuse at the workplace, at the Croatian
Institute for Health Protection and Safety at Work; member of the Working Group of the Biocidal
Products Committee of the European Chemicals Agency; member of the Presidency of the Croatian
Society of Toxicology.
J. Jurasovi¢

Member of the Presidency of the Croatian Society of Toxicology.
M. Piasek

Member of the international professional associations International Commission on Occupational
Health — ICOH and MEDICHEM, also an ICOH scientific committee for occupational health in chemical
industry; member of the Presidency of the Croatian Society of Toxicology.
I. Vinkovic¢ Vrcek

Member of the Working Group of the Ministry of Health of the Republic of Croatia for the
development of the Position of RC in the area of novel food; member of the Editorial Board of the
journal Diacovensia; member of the Scientific Council for the Education and School of the Croatian
Academy of Science and Art.

8 SCIENTIFIC ADVANCEMENT OF EMPLOYEES

Scientific degree of scientific advisor were gained by N. Brajenovic and I. VVinkovi¢ Vircek.
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2.2. Biochemistry and Organic Analytical
Chemistry Unit

® EMPLOYEES

HEAD
Snjezana Herceg Romani¢, PhD, scientific advisor

RESEARCHERS

Zrinka Kovarik, PhD, permanent scientific advisor

Goran Sinko, PhD, scientific advisor

Sanja Fingler Nuskern, PhD, senior scientific associate
Gordana Mendas Starcevic, PhD, senior scientific associate
Anita Bosak, PhD, scientific associate

Maja Katalinic, PhD, scientific associate

Darija Klin¢i¢, PhD, scientific associate (substitute: Tena Cadez, MSc from 6 Nov 2017)
Sanja Stipicevi¢, PhD, scientific associate

Marija Dvorscak, PhD, postdoctoral researcher

Nikolina Macek Hrvat, PhD, postdoctoral researcher

Nikola Marakovic, PhD, postdoctoral researcher

Antonio Zandona, MSc, doctoral researcher, assistant
Tamara Zorbaz, MSc, doctoral researcher, assistant

TECHNICAL STAFF
Maja Mestrovic, technician
Kristina Vajkovic, technician

PARTICIPATING RETIRED RESEARCHERS
Prof Vlasta Drevenkar, PhD, permanent scientific advisor
Zelimira Vasili¢, PhD, scientific advisor

® RESEARCH
A. RESEARCH ACTIVITIES WITH INSTITUTIONAL FINANCING

A.1. Scientific collaborations

Collaboration with Dr Dejan Opsenica from the Institute of Chemistry, Technology and Metallurgics
(IHTM), Belgrade, Serbia continued. New series of quinoline derivatives were analysed as human
acetylcholinesterase inhibitors and butyrylcholinesterase inhibitors; dissociation constants were
defined to define the inhibitory potential of these compounds. The kinetic results were also analysed
by molecular modelling.

In collaboration with the Laboratory for Molecular Ecotoxicology of the Division for Marine and
Environmental Research, Ruder BoSkovic Institute we continued research on the structural and
functional characterization of organic cation transporters (OCTs), which serve as uptake transporters
of numerous endo- and xenobiotics, by focusing on the structural characteristics of zebrafish (dr)
and human (h) OCT1 (41). Through extensive use of homology modelling and molecular docking
methods, we predicted three-dimensional structures of drOCT1 and hOCT1 and identified crucial
amino acid residues inside the active site cleft by modelling interactions between OCT1 and
fluorescent substrates (ASP+, Rh123, berberine, DAPI, and EtBr).
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Cooperation with scientific institutions in Serbia, the Institute of Physics Belgrade and the Faculty
of Chemistry of the University of Belgrade, was achieved with the purpose of complementary
analysis of persistent compounds in environmental samples and the application of advanced
statistical methods. The first publication within the framework of the co-operation was written
and accepted by an international journal (78). The topic of the publication is the processing of air
contamination data by organochlorine compounds using so-called SOM Methods (Self-organizing
maps). This cooperation is linked to the long-term cooperation of the Unit and the Department
of Ecology, Agronomy and Aquaculture and the Department of Health Studies of the University of
Zadar. Examination of the level of organochlorine pesticides and polychlorinated biphenyls in lake
and sea fish samples representing water contamination indicators. Results of research were given
in two publications, one sent to an international journal, and another in the process of preparation.
Results of the study of the dependence of organochlorine pesticides and polychlorinated biphenyls
in mother's milk on maternal age and number of births were presented in the publication in
preparation.

MOnitoring NEtwork for determination of POPs in ambient air using the polyurethane foam passive
sampler (MONET project under auspicies of the RECETOX, Regional Center for Environmental
Chemistry and Toxicology, Masaryk University, Brno, Czech Republic). Sampling continued as normal,
since the initiation of the project in 2009.

A.2. In-house scientific projects (Chapter 16.1.A.2.)
» Design, synthesis and evaluation of selective inhibitors of butyrylcholinesterase

B. RESEARCH PROJECTS FUNDED BY EXTERNAL SOURCES

» Design, synthesis and evaluation of new antidotes in nerve agents and pesticides poisoning
(CHOLINESTERASE, Chapter 16.1.A.1.)

»  Organic pollutants in environment — markers and biomarkers of toxicity (OPENTOX, Chapter
16.1.A.1)

» Interaction of metallic nanopatrticles with sulphur-containing biomolecules — implications for
nano-bio interface (NanoFaceS, Chapter 16.1.A.1.)

» Activity and in silico guided design of bioactive small molecules (Adesire, Chapter 16.1.B.1.)

»  Development of bioassay method for detection of herbicide residues in soil (Chapter 16.1.B.4.)

»  Kinetic evaluation of PON1 interactions with pharmacologically active carbamates (Chapter
16.2.A.10.)

® PROFESSIONAL SERVICES

The analyses of PCB congeners in samples of used motor oil were performed for external clients
(Inspekt RGH d.o.0., Sarajevo, Bosna and Hercegovina).

Professional project “Spatial and temporal distribution of pollutants (nitrates, phosphates,
pesticides, heavy metals) from agriculture in different agroecological conditions” was started in
collaboration with the Faculty of Agriculture, Zagreb and Hrvatske vode (subcontractor: S. Stipicevic).
Project period: 10/2017 - 12/2018. The aim of the project is to determine key parameters of the
pollutant molecule in the soil under laboratory and field conditions, and to set up an empirical model
to simulate various scenarios (precipitation intensity, concentrations and pollutant type, soil type) to
estimate potential risk of water resources contamination in different agroecological conditions. At
the beginning of the project, two wine-growing locations were selected: Jazbina, Zagreb (continental
region) and Bastica, Zadar (Mediterranean region). Lysimeters were installed at both locations for
sampling spring water and soil samples were collected for pedological characterization and for
sorption experiments. Within our Unit, we investigated the sorption behaviour of o-cypermethrin
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insecticide in samples of dried, sieved soil (2 mm) from Jazbina. Soil was sampled in triplicates at soil
depths: 0-25, 25-50, and 50-70 cm.

8 PROFESSIONAL ACTIVITIES OF THE UNIT'S EMPLOYEES OUTSIDE THE INSTITUTE

A. Bosak

Member of the Executive Board of the Croatian Society of Natural Sciences; shop steward
representing scientific staff at the Independent Trade Union of Science and Higher Education for the
branch IMROH.
S. Fingler Nuskern

Member of the Technical Board of CSI/TO 147 Water Quality at the Croatian Standards Institute
(CSI).
S. Herceg Romanic¢ and G. Mendas Starcevic

Members of the Working Group for monitoring and meeting the requirements of the Second
National Plan for the Implementation of the Stockholm Convention on Persistent Organic Pollutants.
M. Katalinic

Secretary (since 13 Jun 2017), member of the Executive Board and member of the Society and
Science Committee of the Croatian Society of Biochemistry and Molecular Biology.
Z. Kovarik

President (until 13 Jun 2017) and member of the Executive Board of the Croatian Society of
Biochemistry and Molecular Biology; president (since 22 Feb 2017), the vice-president (until
22 Feb 2017) and member of the Executive Board of the Croatian Society of Natural Sciences;
member of the Panel Biology of the Croatian Science Foundation; member of the Board for Natural
Sciences, Chemistry, National Scientific Committee, member of the Scientific Advisory Board of the
Organisation for the Prohibition of Chemical Weapons (SAB OPCW); member of the International
Advisory Board on Cholinesterases and International Advisory Board on Cholinergic Mechanisms; member
of the FEBS Advance Course Committee and NATO's Working Group Medical Chemical Defence against
Chemical Warfare Agent Threats; member of the Editorial Board of International Scholarly Research
Notices—Toxicology journal, organizer of the OPCW Workshop on Trends in Chemical Industry, 2-5 Oct
2017, Zagreb; member of the Organizing Committee, 45" Congress of the Federation of European
Biochemical Societies — FEBS2020, 4-9 Jul 2020, Ljubljana, Slovenia.
M. Mestrovic

Delegate representing the non-scientific staff at the Independent Trade Union of Science and
Higher Education for the branch IMROH.

® SCIENTIFIC ADVANCEMENT OF EMPLOYEES

Scientific degree of scientific associate was gained by M. Dvorscak and N. Macek Hrvat.

Scientific degree of permanent scientific advisor was gained by Z. Kovarik.

N. Marakovic earned a PhD degree and was awarded a postdoctoral research associate
appointment.
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fft,\l\ 2.3. Radiation Dosimetry
L and Radiobiology Unit

® EMPLOYEES

HEAD
lvica Prlic, PhD, professional advisor in science

RESEARCHERS

Ivan Pavici¢, PhD, senior scientific associate

Marija Suric Mihi¢, PhD, scientific associate

Ana Marija Marjanovi¢ Cermak, PhD, postdoctoral researcher

Krunoslav llic, MSc, assistant (from 15 Dec 2017)

Luka Paveli¢, MSc, assistant (from 1 Jun 2017)

Tomislav Mestrovic, MSc, senior professional associate in science

Paula Covi¢, MSc, professional associate in science, funded by IMROH (from 15 Dec 2017)
Mihaela Justic, MSc, professional associate in science, funded by IMROH

Domagoj Kosmina, MSc, professional associate in science, funded by IMROH (until 31 Jan 2017)
Jerko §i§ko, MSc, professional associate in science

TECHNICAL STAFF

Selvije Sefic, BSc, senior technician (substitute: Helena Jauk, MSc, from 1 Dec 2017)
Silvija Kobescak, BSc, technician

Ljudevit Oresic, BSc, technician (until 15 Sep 2017)

8 RESEARCH

A. RESEARCH ACTIVITIES WITH INSTITUTIONAL FINANCING

A.1. In-house scientific projects (Chapter 16.1.A.2.)

» TTSem2: Thermometry, Thermography and sensory evaluation of electromagnetic radiation in

medicine

Research planned in WP1 Thermographic characteristics of fracture thumb joint healing in adulthood
has finished and has been partly published within the doctoral thesis of Damir Haluzan, MD, Faculty
of Medicine, University of Zagreb. A research using experimental IR thermography methods, which
are performed at KBC Zagreb (WP5), Thermographic characteristics of breasts in women with invasive
ductal canceris in progress. A proposed theme for the PhD thesis of a plastic surgery intern, Marko
Mance, MD was accepted by the Doctoral Program Committee, School of Medicine, University of
Zagreb. Ongoing research (WP4) within Thermographic characteristics of fractured clavicle and humerus
bone in children (IMROH, KBC Zagreb and Children’s Hospital Zagreb) has also carried out with the
experimental collaboration of IMI associates. Preliminary results are expected during 2018. The
continuation of clinical trials is under preparation (WP2) within Mapping temperature symmetry of the
skin region, in children and adults in both sexes. Our plan is to take measurements during ambulatory
examinations at the surgery polyclinic, KBC Zagreb. The purpose of this research is to attempt the
standardization of physiological deviations in healthy population and measurement of standard
deviation for individual regions. So far, similar measurements have been made, but there is no
proper study regarding age-related differences. The preparation of the clinical part of the research
(WP3) is ongoing under the title Skin thermometry under the splint in fracture of thumb bone. After
Multiple test trials, special thermometers designed by IMROH external associates are ready for
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contact measurement and storage of temperature information of predetermined portions of the
skin/tissue throughout the time of carrying immobilization (cast) on the hand. The plan is to take
measurements in patients at the Clinic for Surgery, KBC Zagreb, within the standard procedure of
treating fractures (254).

»  SUVIndex: Development of UV radiation sensors

The Unit together with its external associates from ALARA uredaji d.o.0., Haj-Kom d.0.0., and KBC
Zagreb developed ultraviolet radiation sensors that together with a computer processor will enable
continuous individual monitoring of exposure to the sun radiation of persons working in the open
and are extensively exposed to UV radiation (workers in agriculture, sailors, fishermen, etc.), which
will be the basis for the design of the work protocol on the implementation of preventive protection
against excessive exposure to UV radiation.

A.2. Other research activities

In research funded from own funds, we investigated the effects of RF radiation of 1800 MHz
frequency and induction of oxidative stress by fibroblasts. The effect of irradiation on induction
and induction of ROS, the amount of reduced GSH, the activity of GSH-peroxidase, and the level of
malondialdehyde were determined. Compared to control, viability after radiation has not changed
as well as the level of malondialdehyde. Level of GSH & activity of GSH peroxidase was increased.
(38)

B. RESEARCH PROJECTS FUNDED BY EXTERNAL SOURCES

» Interaction of metallic nanoparticles with sulphur-containing biomolecules — implications for
nano-bio interface (NanoFaceS, Chapter 16.1.A.1.)

»  Quantum-chemical design, preparation and biological properties of organometallic nucleobase
derivatives (OrDeN, Chapter 16.1.B.1.)

» Electromagnetic Radiation Dosimetry for the e-School Project Implementation: establishment of a
system of digitally mature schools (pilot project) (Chapter 16.2.A.1.)

» HORIZON 2020 European Concerted Program on Radiation Protection Research, (CONCERT,
Chapter 16.2.A.2.)

»  NORM for building materials (NORM4Building, Chapter 16.2.A.5.)

8 PROFESSIONAL SERVICES

The IMI_FondNEK Study was created in three volumes, of which the final bears the title
“Radiological monitoring program for extended location of Radioactive Waste Storage Facility in the
Republic of Croatia” - rev.4.0 - Extract after review procedure: Environmental Monitoring Program -
The PSO program, i. e. the implementation of systematic testing and monitoring of ionizing radiation
on Dvor Municipality in Sisak-Moslavina County - IMI - Class: 07-75 / 16- 00/5, Ur.br .:100-08 / 16-
3 from November 2017. PSO involves the implementation of radiological monitoring using modern
“trace method” developed on IMI, measurement H*(10) using environmental dosimeters, testing
radioactivity of soil, plants, water and human food, non-radiological parameters, and the possible
characterization of stored materials in the area of Dvor municipality in Sisak-Moslavina county.
The contractor was the Fund for Financing the Decommissioning of the Krsko Nuclear Power Plant
and the Disposal of NEK Radioactive Waste and Spent Nuclear Fuel (idea and project leader: I. Prlic
(2016-2017) based on archival scientific and professional IMROH data). The study was reviewed
and published in three volumes and will be conducted in the field when the Government of the
Republic of Croatia approves and passes the National Strategy Implementation Program for the
Disposal of Radioactive Waste, Spent Sources and Spent Nuclear Fuel (The National Program).

For the needs of the INA Group (Petrol Industry), in order to align their business operations and
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development of protocols for the implementation of business activities involving manipulation
of natural radioactive materials (NORM) and planning action in case of an extraordinary event
that contains radiological risks to determine the need for specialized vocational training and the
implementation of ionizing-related safety measures in radiation, several studies were contracted,
two of which during 2017 for STSI d.o.o0. Pipeline Service Workshop, member of INA Group:

» Initial risk assessment of exposure of workers to ionizing radiation from NORM during the
regular production process of pipe cleaning at STSI d.o.o0. Workshops for the Service of pipe
tubing StruZec as defined by the Law on radiological and nuclear safety act (OG 141/13,
39/15, 130/17) and the accompanying Regulations.

Excerpt from the Study of employee radiation estimates and reference population groups in
implementation production activities that may increase the irradiation of workers and residents of
natural sources of ionizing radiation at INA group workshops in the Republic of Croatia - initial risk
assessment, Class: 07-75 / 17- 00/6, Reg. no.: IMI 100-08 / 17- 4.

» An expert opinion that workers STSI d.o.o. - Struzec tubing service workshops are not / are
exposed workers as defined by the Radiological and Nuclear Safety Act (OG 141/13, 39/15,
130/17) and the accompanying Regulations of the Worker's and referent population groups
in Radiation Assessment Study in the implementation of the production activities they may
come across increase in irradiation of workers and residents from natural sources of ionizing
radiation at workshops of the INA Group in the Republic of Croatia - initial risk assessment:
Class: 07-75/17-00/6, Reg. no.: IMI 100-08 / 17- 3.

Head and chief of both study outcomes: I. Prlic; IMI associates: L. Pavelic, S. Kobescak, M. Justic, M.
Suri¢ Mihi¢, M. Soétaric, M. Avdi¢, J. Sencar, and External Associates of the Unit (IMI) Z. Cerovac, M.
Hajdinjak).

A total of 38 risk assessment studies were performed focusing on the use of ionising radiation

sources in medicine, dental medicine, research, and industry with different contractors.

List of contractors

Andrija Stampar Teaching Institute of Public Health M. Suri¢ Mihic
Clinical Hospital Centre Zagreb M. Suri¢ Mihic
Community Health Centre Zupanja M. Suri¢ Mihic
Croatian Institute of Geology J. Sigko
Dental centar EDENT d.o.0. J. Sigko
Dental estetic studio d.o.o. M. Suri¢ Mihic
Dental Polyclinic Zagreb M. Suri¢ Mihi¢
Dental practice Alda Zagar M. Suri¢ Mihi¢
Dental practice Andrea Cattonaro M. Suri¢ Mihic
Dental practice Bojan Plantak . Sigko
Dental practice Daria Dragica J. Sigko
Dental practice Darko Krnic M. Suri¢ Mihic
Dental practice Ivana Friganovic Petrica M. Suri¢ Mihic
Dental practice Ivana Lijic M. Justic
Dental practice Milan Arnautovic M. Suri¢ Mihic
Dental practice mr.sc. Ines Jonci¢ M. Suri¢ Mihic
Dental practice Snjezana Friscic-Kastel . Sigko
Dental practice Zlatko Stanec . Sigko
Dentex d.o.o. M. Justic
Digital smile d.o.o. . Sigko
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Buro Dakovit — termoenergetska postrojenja d.o.o. M. Suri¢ Mihic
General hospital Gospic M. Justic

HEP — Proizvodnja d.o.o. J. Sigko
Kontrol product d.o.o. J. Sigko

M.T.F. d.o.0. ). Sigko
Osram d.o.0. M. Suri¢ Mihic
Penitentiary in Lepoglava M. Justic
Z’:Iélcalllg;g\fl?ér dental pathology and endodontics with paradontology and orthodontics M. Suric Mihic
Polyclinic for dental prosthetics, orthodontics, and paradontology Ksaver M. Suri¢ Mihic
Polyclinic for oral surgery, dental prosthetics, orthodontics, panoramic X-ray, and e
denvtal laboratory Ideﬁta:/ia ’ ’ ! M. Suric Mihic
Polyclinic IDENT . Sigko
Polyclinic K-centar M. Suri¢ Mihic
Premium dent d.o.o. J. Sigko
Private dental practice Maja Ana Plesli¢ Zagoda . Sigko
Private dental practice Mladen Novakovic M. Justic
Saint Jean Industries d.o.o. M. Justic

VIK — dental d.o.o. M. Suri¢ Mihic
Zadar Harbour M. Justic

In 2017, the Unit performed personal dosimetry monitoring and quality control procedures of
radiation sources for 181 contracting customers from different areas of work.
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Number of contracting customers of the Unit arranged by field of work

More than 27,000 dosimetric measurements were performed during 2017 based on which
over 3,750 dosimetry reports for customers of the dosimetry service were issued. The process of
upgrading computational software for dosimetry data processing was started. The upgrade shall
enable ring, wrist, and environmental dosimetry data processing. The Unit has taken preliminary
actions enabling on-line delivery of dosimetry reports to customers of the authorized dosimetry
service which would modernise management and customer relations. Documentation for
accreditation of methods for measurement Hp(0,07) and H*(10) using termoluminiscent dosimeters
(TLD) was also prepared during the past year.

More than 600 quality control tests and tests of radiation protection parameters for over 550
units of electrical equipment emitting ionising radiation and about 50 radioactive sources used in
medicine, industry, and science was performed in 2017. Based on these tests, more than 1,200
expert reports and more than 1,300 expert opinions were issued.
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Imaging; Fluoroscopy
Imaging; Fluoroscopy; Mabile
Flusroscopy; Mabile

Imaging

Imaging; Mobile

Imaging; Animals

Imaging; Cental
Panoramicimaging; Dental
Package Control

Package and Luggage Control; Mabile
Package and Luggage Control
Luggage Control

Products Contral

Testing of the substance

Level Determination

Industrial Radiography; Mobile

CT/Panoramic Dental Imaging
SPECT/CT

T

Mammography
Densitometry

Therapic Field S\mu!ation

Number of units of electrical equipment emitting ionising radiation
inspected by employees of the Unit, arranged by type

In our laboratory, we conducted testing of human serum immune response to specific allergens
of 7 individuals.

The identification of all types of asbestos in solid materials was also performed according to
the International Organization for Standardization (General requirements for the competence of
testing and calibration laboratories International Standards Organisation (ISO), Geneva: 1999). We
completed eight analyses of solid materials sent from commercial companies to determine the
presence and type of asbestos. Analysis of the material was performed by a standardized method
for stereo and polarized microscopy MDHS 77-HSE Document “Method for the Determination of
Hazardous Substances; series 77 - Asbestos in bulk materials “[in: HSG 248 Asbestos: The analysts’
guide for sampling, analysis and clearance procedures. Appendix 2: Asbestos in bulk materials:
sampling and identification by polarized light microscopy (PLM)].

International laboratory intercomparisons in 2017

ORGANISER TEST AREA PLACE AND DATE
“Jozef Stefan” Institute, "PRIMER 2017" dH*(10)/dt / Identification Ljubljana, Slovenia,
Ljubljana, Slovenia of radioactive sources 13 Sep 2017

List of accredited methods

TEST METHOD TYPE OF TEST, RANGE

ME-608-001 Personal dosimetry of the photon radiation using TL dosimeters in the range
(In-house method) 85 pSv - 100 mSv and energy range 33 keV - 1.3 MeV

ME-608-002 Determination of ambient equivalent dose rate; H*(10)/t data dose range
(In-house method) 100 nSv/h - 100 mSv/h and energy range 36 keV/ - 1.3 MeV

The Unit's quality manager: T. MeStrovic.
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8 PROFESSIONAL ACTIVITIES OF THE UNIT'S EMPLOYEES OUTSIDE THE INSTITUTE

T. Mestrovic

Member of the Technical Committee TO-45 Nuclear instrumentation at the Croatian Standards
Institute.
L. Paveli¢and J. Sisko

Associate members of the European Radiation Dosimetry Group (EURADOS) Working Group
WG3-52.
I. Pavici¢

Member of the Working Group in charge of drafting the Position of Croatia in the area of protection
against electromagnetic fields.
l. Prlic

Appointed member of the Committee in charge of producing a Draft of the Amendments to the
Act on Radiological and Nuclear Safety; member of the Working Group formed by the State Office
for Standardisation and the Ministry of Health for legal metrology in the field of medical equipment
(especially the one producing radiation); member of the Executive Board of the Croatian Biomedical
Engineering and Medical Physics Society (CROMBES); member of the Education and Training
Committee of the European Federation of Organisations for Medical Physics (EFOMP); member
of Technical committees TO Non-destructive testing, TO-45 Nuclear instrumentation, and TO-
62 Electronical equipment in medical practice; head of the section TO-62B Imaging in medicine
at the Croatian Standards Institute; member of the Working Group for drafting and applying a
Country Frame Programme (CFP) of the Republic of Croatia; member of the International Atomic
Energy Agency (IAEA); member of the Working group of the European Commission Environmental
Radiation-Effect: International Perspectives — part of the project related to Croatia; the Croatian
representative in the International Organization for Medical Physics and International Union
for Physical and Engineering Sciences in Medicine; member of the Ministry of Healthcare's
Committee for the revision and evaluation of studies in the field of use of nonionizing radiation
sources; member and expert of the European ALARA Network for Naturally Occurring Radioactive
Materials (EAN NORM) group; international expert for the International Road Transport Union (IRU)
and International Labour Organization (ILO); member of the Management Committee of MELODI
(Multidisciplinary European Low Dose Initiative); member of the Management Committee of the
international project COST4BUILDING Materials, Transport and Urban Development COST Action
TU1301. Croatian member of the Task Group on Radioactive Source Security, ICRP (International
Committee for Radiation Protection). Member of the reference group appointed by the Ministry of
Science and Education for cooperation with EU EURATOM.
M. Suric¢ Mihi¢

Associate member of the European Radiation Dosimetry Group (EURADOS); member of Working
Groups WG2 and WG3-S2; member of Technical Committee TO-62 Electrical Equipment in Medical
Practice at the Croatian Standards Institute. During 2017, engaged by the State office for radiological
and nuclear security as an expert advisor for drafting ordinances following the Radiological and
Nuclear Safety Act.
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2.4. Environmental
Hygiene Unit

® EMPLOYEES

HEAD:
Gordana Pehnec, PhD, senior scientific associate

RESEARCHERS

Ivan Besli¢, PhD, senior scientific associate

Mirjana Cackovi¢, PhD, senior scientific associate (until 31 Jul 2017)
Ranka Godec, PhD, scientific associate

Silva Zuzul, PhD, scientific associate

Silvije Davila, PhD, postdoctoral researcher

Jasmina Rinkovec, PhD, junior researcher, (assistant until 30 Jun 2017), postdoctoral researcher
(from 1 Nov 2017)

Ivana Jakovljevic, PhD, junior researcher, assistant

Valentina Gluscic, BSc, professional associate in science

Zdravka Sever Strukil, Bsc, professional associate in science

lva Simi¢, Msc, professional associate in science, funded by IMROH

TECHNICAL STAFF

Ana Filipec, statistician, senior technician
Zvonimir Frkovic, senior technician

Samuel Ljevar, senior technician

Ana Mihaljevi¢, senior technician

Marija Antolak, technician

Vjeran Dasovic, technician (until 24 Sep 2017)
Karmenka Les Gruborovic, technician

Martin Mihaljevic, technician

Martina Silovié Huji¢, technician

PARTICIPATING RETIRED RESEARCHERS
Vladimira Vadic, PhD, permanent scientific advisor
Kresimir Sega, PhD, permanent scientific advisor

® RESEARCH
A. RESEARCH ACTIVITIES WITH INSTITUTIONAL FINANCING

A.1. Long term research activities

Measurements of metals in particulate matter and total deposited matter by inductively coupled
plasma mass spectrometry (ICP-MS) continued at different locations with different pollution
sources (253). The method for determination of platinum, palladium, and rhodium developed in the
Unit in previous years was applied for the analysis of the PM,  particle fraction samples collected
at three locations and PM, _ particle fraction samples collected at one location in Zagreb (53, 242).

Measurements of polycyclic aromatic hydrocarbons (PAHSs) at locations with different pollution
sources were continued. PAH concentrations were determined in PM,  particle fraction at three



Research units 23

locations in Zagreb with a different influence of pollution sources (traffic, industry, households)
(245). Results obtained over ten years at one location in Zagreb were analysed in order to determine
long-term trends and behaviour. Annual BaP concentrations showed an increasing trend as well as
the sum of other seven measured PAHs. Contrary to PAH mass concentrations, the contribution of
BaP in their sum did not show an increasing trend. Comparing PAH levels in PM, jand PM, _ particle
fractions, it was found that during winter more than 80 % of PAHs were presentin the PM, _ fraction
(240). Comparing PAHs bonded on PM,, and PM, particle fraction, it was found that most of the
PAHs were contained in the smaller (PM.) fraction, especially during winter (more than 950 %) (230).

Measurements of elemental and organic carbon in PM, . particle fraction continued at monitoring
sites with different characteristics (urban background and rural background). The spatial distribution
of carbon was studied as well as the influence of traffic density on carbon concentrations in the air
(146, 228, 247, 248, 281).

Measurements of ozone and its precursors nitrogen dioxide and carbon monoxide were continued
and the relationship with other air pollutants was studied (154).

Measurements of anion (CI-, NO,, SO,*) and cation (Na*, NH,*, K*, Mg**, Ca**) content in PM_,
particle fraction continued. This investigation focuses on the influence of the sampling site and
season of the year on mass concentrations and relative contribution of measured water-soluble
anion and cation species to the PM, . particle fraction. Daily PM, . samples were taken at the urban
background sampling site (UBS) and rural background sampling site (RBS) in Croatia over three years
2014-2016. The PM, . mass concentration was significantly influenced by the season, reaching
high values in the winter. The annual average PM, . mass concentration measured at the UBS and
RBS ranged from 19.6 pg m= to 22.7 pg m= and from 8.0 pg m3 t