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1. Lucija Hok Mehanizam reakcije kloriranja 5-fluorouracila i ekotoksikoloska analiza kloriranih produkata
SAZETAK

Lucija Hok

Mehanizam reakcije kloriranja 5-fluorouracila i ekotoksikolo$ka analiza kloriranih produkata

Sve vecéa proizvodnja i potro$nja farmaceutika posljednjih nekoliko desetlje¢a dovela je do akumuliranja lijekova i njihovih metabolita
u okoliSu. Pojava lijekova u okoliSu postala je goru¢a ekoloSka tema. Jedan od takvih farmaceutika je 5-fluorouracil (5-FU),
antimetabolit koji se nalazi u okoliSu u koncentracijama i do 92 ng/L. Eksperimentalno je pokazano da se tijekom postupka kloriranja,
koji predstavlja jednu od najuCestalijih metoda obrade otpadnih voda, 5-FU 1 pregraduje u klorhidrinski 3a i hidratni produkt 11.
Strukturne karakteristike dobivenih spojeva odredene su 1H-, 19F- i 13C-NMR spektroskopijom te spektrometrijom masa.
Kvantno-kemijskim metodama istrazen je reakcijski mehanizam kloriranja 5-FU 1 s hipoklorastom kiselinom HOCI. Koristen je
B3LYP funkcional uz 6-31+G(d) bazni skup. Solvatacijski efekti opisani su implicitnim SMD solvatacijskim modelom te koriStenjem
optimalnog broja eksplicitnih molekula otapala (H20). Pokazano je da dolazi do nastajanja klorhidrina 3a preko iminskog
meduprodukta 2. Daljnjim kloriranjem klorhidrina 3a nastaje N1-kloramid 6 iz aniona klorhidrina 4N1. Kloriranjem N1-kloramida 6
dolazi do pucanja prstena i nastajanja hidratnog produkta 11. Rezultati dobiveni kvantno-kemijskim metodama u skladu su s
eksperimentalno dobivenim podacima. Ekotoksikolo§kom analizom na testnom vodenom organizmu Daphnia magna utvrdeno je da
je klorhidrin 3a manje toksiCan, a produkt 11 vise toksiCan od ishodne supstancije 5-FU 1. Dobiveni rezultati kljuthi su za

poznavanje ekoloske sudbine 5-FU 1 i predlaganje novih, manje toksithih naCina obrade otpadnih voda.

Kljuhe rijeQ: 5-fluorouracil, kloriranje, kvantno-kemijske metode, ekotoksikoloska analiza

SUMMARY

Lucija Hok

Reaction mechanism of chlorination of 5-fluorouracil and ecotoxicological analysis of chlorinated products

In the last few decades, the increasing production and consumption of pharmaceuticals has led to the accumulation of drugs and their
metabolites in the environment. The occurrence of pharmaceuticals in environment has become a burning ecological issue. One of
these pharmaceuticals is 5-fluorouracil (5-FU, 1), antimetabolite drug which has been found in the environment in concentrations up to
92 ng/L. In this work, it is experimentally shown that during the chlorination process, which is one of the most common method for
wastewater treatment, the 5-FU 1 yields chlorohydrine product 3a and hydrated product 11. Structural characteristics of 3a and 11 are
determined using 1H-, 19F-, 13C-NMR spectroscopy and mass spectrometry. Reaction mechanism of chlorination of 5-fluorouracil is
investigated using quantum-chemical methods. B3LYP functional with 6-31+G(d) basis set is applied. The solvent effects are
described by the implicit SMD solvation model, using the optimal number of the explicit solvent molecules (H20). It has been shown
that 5-FU 1 is chlorinated via imine intermediate 2 to chlorohydrin 3a. Further chlorination of chlorohydrin 3a yield to N1-chloramide 6
from the anion of chlorohydrin 4N1. The chlorination of N1-chloramide 6 results in breaking of the ring and formation of a hydrated
product 11. The results obtained with quantum-chemical methods are in agreement with experimental data. Ecotoxicological analysis
on aquatic organism Daphnia magna has been shown that chlorohydrin 3a is less toxic, but product 11 is more toxic than starting
substance 5-FU 1. Results of this study play a key role in predicting the ecological fate of 5-FU 1 and proposing new, less toxic, ways

of wastewater treatment.
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2. Barbara Pem RaCunalna studija tautomerizacije benzodiazepina
Tautomerizacija je ravnotezni proces u kojem sudjeluju razli(ti oblici jedne molekule, a koji se razlikuju u poloZaju vodikovog

atoma i dvostruke veze. Molekule koje sadrze -CH-C(=0)-NH- fragment mogu postojati u tri tautomerna oblika: keto, enol i iminol.



Medu takvim molekulama znaCajni su benzodiazepini kao jedni od najpropisivanijih psihofarmaceutika. Potpuna karakterizacija
tautomera vazna je za razumijevanje fizikalno-kemijskih svojstava, reaktivnosti i stereokemije molekula. Cilj ovog istrazivanja je
usporedba Gibbsovih energija tautomera benzodiazepina i odredivanje uCnka pojedinih strukturnih elemenata na njihovu stabilnost.
IstraZivanje je provedeno in silico jer raQunalne metode omoguéavaju prouCavanje nestabilnih molekula. Gibbsove energije
tautomera izraQunate su za 31 razli(t benzodiazepin koristeéi M06/6-31+G(d,p) teorijsku razinu u vakuumu i modelnom otapalu
(voda, € = 78,4). Keto oblik pokazao se najstabilnijim u svim sluCajevima. Klasithi (3-nesupstituirani) benzodiazepini postoje samo u
keto i iminolnom obliku, buduéi da je enol izrazito nestabilan. Supstituenti na poloZajima C7 i C2’ nemaju znaCajni utjecaj na
relativnu stabilnost tautomera. Zamjena fuzioniranog benzenskog prstena heterociklom stabilizira iminol, dok enol ostaje nestabilan i
stoga nije relevantna ravnotezna specija. C3 supstituent ne mijenja stabilnost iminola, no ima izrazit utjecaj na stabilnost enolnog
oblika. NajjaQ stabilizacijski utjecaj primijeéen je kod karboksilnog supstituenta, a umjeren kod amino i cijano skupine. Solvatacija
generalno stabilizira keto oblik u odnosu na ostale tautomere. Rezultati mogu imati znaCajne implikacije na razvoj novih diazepinskih

derivata, jer supstitucijski efekti na stabilnost tautomera mogu uzrokovati promjenu reaktivnosti i farmakoloskih svojstava lijekova.

Tautomerisation is an equilibrium process that involves different forms of a single molecule, which differ only in the position of one
hydrogen atom and a double bond. Molecules that possess a CH-C(=0)-NH- fragment can exist in three tautomeric forms: keto, enol
and iminol. This fragment is present in benzodiazepines, some of the most commonly prescribed psychiatric drugs. Complete
characterization of tautomers is important for the understanding of physicochemical properties, reactivity and stereochemistry of a
molecule. This study seeks to compare the Gibbs energies of benzodiazepine tautomers and to determine the effects of particular
structural elements on their stability. It was performed in silico, since computational methods enable the study of unstable molecules.
The Gibbs energies of tautomers were calculated for 31 different benzodiazepines using M06/6-31+G(d,p) level of theory, both in
gas-phase and model solvent (water, € = 78,4). Keto form was determined to be the most stable in all cases. Classical
(3-unsubstituted) 1,4-benzodiazepin-2-ones only exist as keto or iminol forms, while the enol form is extremely unstable. Substituents
on C7 and C2' positions do not have a significant effect on the relative stability of tautomers. Exchanging the fused benzene ring with a
heterocycle stabilises the iminol form, while keeping the enol unstable. C3 substituent has no effect on the stability of the iminol form,
but has an enormous influence on the stability of the enol. The greatest stabilizing effect was noted in benzodiazepines with carboxy
substituent, and a moderate one with amino and cyano groups. Solvent effects mostly stabilize keto forms in relation to other
tautomers. These results could have significant implications in the design of novel benzodiazepine analogues, because substituent

effects on the stability of tautomers might result in changes to reactivity and pharmacological properties of pharmaceuticals.

3. Zvonimir Mlinari¢  Sinteza i karakterizacija novih hibridnih derivata primakina i vorinostata

Malarija je smrtonosna parazitska bolest tropskih i subtropskih krajeva koja se prenosi ubodom komarca, a uzrokovana je vrstama
roda Plasmodium, P. falciparum, P. vivax, P. ovale, P.malarie i P. knowlesi. Monoterapija nije preporuCena zbog razvoja rezistencije.
Trenutno prva linija terapije ukljuCuje artemisinin i njegove derivate u kombinaciji s krvnim shizontocidima razliQtih mehanizama
djelovanja. P. vivax i P. ovale merozoiti mogu se u jetri razviti u hipnozoite (latentni oblik). U tom se sluCaju primakin, kao jedini
dostupni hipnozoitocid, mora uvesti u terapiju. S druge strane, istraZivanja pokazuju da poznati antimalarici, ukljuQujuéi primakin,
imaju i citostatsko djelovanje na razliCite vrste tumora.

Rak je jedan od vodecih uzroka smrtnosti u svijetu. Vorinostat je registrirani antitumorski lijek s antimalarijskim djelovanjem zbog
inhibicije histonske deacetilaze iz P. falciparum.

Pojava otpornosti vrsta Plasmodium na lijekove, kao i mutacije tumorskih stanica koje rezultiraju rezistencijom na lijekove, dovode do
neuCnkovitosti sadasnje terapije i zahtijevaju otkri¢e lijekova s novim mehanizmima djelovanja. Jedna od metoda razvoja novih
lijekova je kombinacija dva farmakofora unutar jedne molekule, odnosno priprava hibridnih lijekova koji bi trebali imati dva neovisna
mehanizma djelovanja.

Ta saznanja potaknula su nas na dizajn konjugata primakina i vorinostata, koji imaju potencijal iskazati dvojno antimalarijsko i
citostatsko djelovanje. Kako bismo u potpunosti provjerili nasu hipotezu, mijenjali smo sljede¢e parametre: duljinu poveznice izmedu
primakinskog i hidroksamskog dijela molekule (2, 3 ili 4 ugljikova atoma), kao i supstituente na hidroksamskom dijelu pri Gemu smo
dobili tri vrste derivata: O-metil hidroksamske kiseline 5, O-benzil hidroksamske kiseline 6 i nesupstituirane hidroksamske kiseline 7.
Sinteza ovih produkata bila je jednostavna s visokim iskoriStenjima (Shema).

U tijeku je ispitivanje citostatskog i antimalarijskog djelovanja.

Malaria is a deadly mosquito-borne parasitic tropical and subtropical disease, caused by 5 species of Plasmodium, P. falciparum, P.
vivax, P. ovale, P. malarie and P. knowlesi. Due to the development of resistance, monotherapy is not recommended. The current

standard of care includes artemisinin-based drugs combined with blood shizontocides having independent modes of action. P. vivax



and P. ovale merozoites in the liver can progress to hypnozoites (latent stage). In that case primaquine, as the only available
hypnozoitocide, must be included in the therapy. On the other hand, it has been shown that known antimalarials, including primaquine,
possess cytostatic activity against a number of various tumours.

Cancer is one of the leading causes of death worldwide. Vorinostat is a registered anticancer drug with antimalarial activity due to the
inhibition of P. falciparum histone deacetylase.

The emergence of the multi-drug resistant Plasmodium strains, as well as mutation of cancer cells leading to tumor drug resistance,
have rendered the existing therapy ineffective and urged discovery of new compounds with novel mechanisms of action. One of the
methods for finding new chemical entities is to combine two pharmacophores in one molecule, i.e. to prepare hybrid drugs, which
should have two independent modes of action.

Such finding prompted us to design primaquine-vorinostat conjugates, which have potential to exert both antimalarial and cytostatic
activity. To fully test our hypothesis, the following features were varied: the length of the linker between primaquine and hydroxamic
acid moiety (2, 3 or 4 carbon atoms), as well as the substitution of the hydroxamic acid moiety, leading to three different types of
derivatives: O-methyl hydroxamic acids 5, O-benzyl hydroxamic acids 6 and unsubstituted hydroxamic acids 7. The synthetic path
leading to the products was straightforward and the yields were high (Scheme).

Evaluation of antimalarial and cytostatic activity is in progress.

4. Helena Deri$ Spektroelektrokemijsko odredivanje redukcijskog potencijala holo-transferina

Mehanizmi vezanja Zeljeza na transferin i otpus$tanja s transferina posredovani su redoks reakcijom. lako ve¢ postoji teoretska
podloga za odredivanje redukcijskog potencijala Fenlll-Tf, ona nije zadovoljavaju¢a zbog kompleksnosti procedure i uredaja za
mjerenje, $to uvelike otezava provodenje eksperimenta. Cilj ovog rada bio je pronaéi prikladnu spektroelektrokemijsku metodu za
odredivanje redukcijskog potencijala Fenlll-Tf uz pomo¢ komercijalno dostupnog materijala. Dobiveni parametri elektrokemijske
redukcije Fe2lll-Tf razmjerno dobro se podudaraju s prethodno objavljenim rezultatima, dok predloZzena metoda pruza puno vise

raspolozivih podataka za izraCun parametara.

The mechanism of transferrin iron binding and release are mediated by redox reaction. Although the theoretical basis for determination
of the FenllI-Tf reduction potential is established, the complexity of procedures and devices for measurement greatly complicate the
implementation of the experiment. The aim of this study was to find a suitable spectroelectrochemical method for the determination of
the Fenlll-Tf reduction potential with commercially available materials. The parameters of electrochemical reduction Fe2lll-Tf are in
good agreement with previously published results, while the proposed method provides much more data available to calculate the

parameters.

5. Antonio Lukenda i Mario Bazant Uloga bakra u oboljenjima $titne Zlijezde

Stitna Zlijezda vazan je endokrini organ. Hormoni $titne Zlijezde potrebni su za rast i razvoj
organizma te kontrolirolu metabolizma. U posljednjih desetak godina prema Registru za rak u
Hrvatskoj je porastao broj oboljelih od bolesti titne Zlijezde za 60%. Usprkos brojnim
istrazivanjima, etiologija bolesti Stitne Zlijezde nije poznata. Bakar je esencijalni element te je
sastavni dio brojnih enzima pa tako i antioksidacijskog enzima superoksid dismutaze (SOD).
Cilj ovoga istrazivanja bio je utvrditi ulogu bakra u oboljenjima stitne Zlijezde. Sakupljeni su
uzorci plazme oboljelih od Stitne Zlijezde (n = 24) i zdravih ispitanika koji su predstavljali
kontrolnu skupinu. U sakupljenim uzorcima plazme izmjerena je razina bakra te katalitiCka
aktivnost enzima SOD. Grupu oboljelih od bolesti $titne Zlijezde Anili su: oboljeli od

papilarnog karcinoma (50%), folikularnog adenoma (25%) te ostala oboljenja $titnjaCe (struma
i Hashimotov tiroiditis; 25 %). Razina bakra u oboljelih od bolesti $titne Zlijezde (1,62+0,50
pg/mL) bila je znaGajno vi$a od kontrolne skupine (1,24 + 0,53 pg/mL; P< 0,05; Mann-Whitney
U test). KatalitiCka aktivnost SOD bila je znaCajno niZa u oboljelih od bolesti &titne Zlijezde
(0,76+0,48 U/ml) nego u kontrolnoj skupini (1,23+0,36 U/ml; P< 0,05, Mann-Whitney U test).
Povecana razina bakra u oboljelih od bolesti titne Zlijezde ukazuje na ulogu bakra u
angiogenezi tumorskog tkiva. NiZa katalitiCka aktivnost SOD pokazuije da je u oboljelih od
bolesti stitne Zlijezde povec¢ana razina oksidacijskog stresa, odnosno da je oksidacijski stres
vazan Ombenik u patogenezi oboljenja $titne Zlijezde. Pored toga istrazivanje je pokazalo kako
su bakar i SOD neovisni parametri (je odredivanje moze posluziti u dijagnostici bolesti $titne

Zlijezde.



Kljutne rijeQ: titna Zlijezda, bakar, superoksid dismutaza, oksidacijski stres, angiogeneza

Thyroid gland is an important endocrine organ. Thyroid hormones are needed for

organism growth and development and also for metabolism control. In last ten years,
approximately, according to the Croatian Cancer Register, number of pacients with thyroid
gland diseases has increased by 60%. Despite the numerous researches, etiology of thyroid
gland diseases is unknown. Copper is an essential element and it is the structural part of
numerous enzymes including antioxidation enzyme superoxide dismutase (SOD). Objective of
this research was to determine the role of copper in thyroid gland diseases. Samples of plasma
were obtained from patients with thyroid gland diseases (n = 24) and healthy participants which
formed control group. In the collected plasma samples, both copper level and catalitic activity
of SOD enzyme were measured. Group of patients with thyroid gland diseases was consisted
of patients with papilary carcinoma, folicular adonoma, goitre and Hashimoto's thyroiditis.
Copper levels in thyroid gland diseased (1,62+0,50 ug/mL) were significantly higher than
control group (1,24 £ 0,53 pg/mL; P< 0,05, Mann-Whitney U test). Catalitic activity of SOD

was significantly lower in thyroid gland diseased (0,76+0,48 U/ml) than control group
(1,23+0,36 U/ml; P< 0,05, Mann-Whitney U test). Increased levels of copper in thyroid gland
diseased point to the role of copper in angiogenesis of neoplasm tissue, whilst lower catalitic
activity of SOD points to higher levels of oxidation stress in thyroid gland diseased, ie. that
oxidation stress is an important factor in pathogenesis of thyroid gland diseases. Nevertheless,
research has shown that copper and SOD are independent parameters whose quantification can

be useful in diagnosis of thyroid gland diseases.

Key words: thyroid gland, copper, superoxide dismutase (SOD), oxidation stress, angiogenesis

6. Andelka Milakara i Nives Antoli¢ PrognostiCka vrijednost kliniCki relevantnih medicinsko-biokemijskih pretraga u predikgiji rane
retransplantacije jetre
Transplantacija jetre kljutho je rie$enje u lijeGenju zavrénog stadija bolesti jetre. Nedostatak dostupnih jetri za transplantaciju te
duge liste Gekanja dovele su do poveéanja transplantacija solidnih organa. Zbog toga, a i zbog Gnjenice da sustav raspodjele
raspolozivih jetri spremnih za transplantaciju ide prvo onim pacijentima koji su dulje ili na samom vrhu transplantacijske liste, dovelo
je do toga da transplantat dobivaju sve bolesniji pacijenti $to u konaChici umanjuje uspjesnost ishoda transplantacije. Zbog
kompleksnosti kirurske intervencije i kritiChog stanja transplantiranih pacijenata, od svih komplikacija najGe$ée su one koje se
pojavljuju u prvom postoperativnom tjednu nakon transplantacije jetre. Ozbiljnu prepreku pred-stavlja nedostatak znanja o ranim
posttransplantacijskim laboratorijskim pokazateljima koji bi se mogli koristiti kao vazeci prediktivni indikatori rane procjene
disfunkcije presatka, retransplantacije ili kirurSke intervencije, sekundarnih komplikacija, duljine boravka pacijenta na odjelu
intenzivne njege ili smrti pacijenta.i]
U tu svrhu, na$ cilj bio je analizirati povezanost trenutno dostupnih ranih posttransplantacijskih laboratorijskih pokazatelja s ranom
disfunkcijom jetrenog presatka i ishodom transplantacije u prvom postoperativhom tjednu. Retrospektivnom pretragom
laboratorijskog informacijskog sustava (LIS) prikupili smo podatke za AST, ALT, GGT, ALP i ukupni bilirubin koji se rutinski odreduju u
okviru predtransplantacijske i posttransplantacijske obrade bolesnika.U istraZivanje je ukljuGeno 79 kliniCkih sluCajeva indiciranih za
transplantaciju jetre podijeljenih u dvije skupine. Provedena je statistiCka analiza u svrhu dokazivanja statistiCki znaCajne razlike
izmedu skupina. Pokazano je da se vrijednosti GGT-a izmedu skupina statistiCki znaGajno razlikuju (p<0,05) u 4., 5., 6. 7.
postoperativnom danu, od kojih su vrijednosti GGT-a u 6. i 7. postoperativnom danu dijagnostiCki najbolji prediktori rane disfunkcije
jetrenog presatka. Vrijednosti se ALT-a statistiCki znaCajno razlikuju u 2.postoperativnom danu, medutim bez dovoljno dobre
razlikovne djelotvornosti $to pokazuje da ALT nije dobar prediktivni dmbenik. Vrijednosti preostalih laboratorijskih pokazatelja nisu

pokazale korelaciju s ranom disfunkcijom jetrenog presatka.

Liver transplantation represents a fundamental therapeutic solution to end-stage liver disease. The shortage of available livers and
long waiting lists have led to increased transplantation of marginal organs. The model for end-stage liver disease allocation system
distributes transplants to sicker patients, potentially impairing the final outcome. A serious pitfall is the lack of early postoperative tools
to predict short-term outcome for grafts and patients after liver transplant. The greatest number of complications occur during the first

postoperative week. Little is known about the early postoperative parameters that can be used as valid predictive indices for early graft



function, retransplantation or surgical reintervention, secondary complications, long intensive care unit stay or death.

Here, we review the currently available functional tests that assess graft and patient status during the first week after liver
transplantation to predict liver allograft function and patient outcome and to quickly guide the early postoperative surgical and intensive
care management.

Restrospectively, we collected data for AST, ALT, GGT, ALP and total bilirubin from Laboratory Information System (LIS) which are
routinely determined within the pretransplantation and posttransplantation treatment of patients in laboratory.

The study included 79 clinical cases indicating liver transplantation divided into two groups. A statistical analysis was carried out to
prove the statistically significant difference between the groups. It has been shown that the GGT values [ [1 between the groups
statistically differ significantly (p <0.05) in the 4th, 5th, 6th and 7th postoperative day. The GGT values [ [] in the 6th and 7th
postoperative day were diagnostically the best predictors of early graft failure and liver dysfunction. The ALT values [ [] differ
statistically significantly in the 2nd postoperative day, however without sufficient differentiation efficacy, indicating that ALT is not a
good predictive factor. The values 1 [ of the remaining laboratory indicators used in our review did not correlate with early liver graft

dysfunction.

MEDICINSKI FAKULTET

7. Lucija Condi¢ UGestalost sindroma nemirnih nogu u populaciji trudnica i kvaliteta Zivota

Sazetak

UGestalost sindroma nemirnih nogu u populaciji trudnica i kvaliteta Zivota

Lucija Condié

Uvod. Sindrom nemirnih nogu je poremecaj karakteriziran neugodnim senzacijama u nogama koje se opisuju kao Zarenje,
mravinjanje, itd. Simptomi se pogorsavaju u veGernjim satima, a ublazavaju s pokretanjem ekstremiteta. Idiopatski oblik bolesti
povezuje se s manjkom dopamina, a sekundarni oblik s trudnoé¢om, bubreznim bolestima i sideropeniChom anemijom.

IstraZivanja su pokazala veéu uCestalost sindroma u Zenskoj populaciji te u populaciji trudnica.

Cilj. Ispitati uGestalost sindroma nemirnih nogu u trudniCkoj populaciji i kod dobno sukladnih netrudnih Zena te kroz prikaz

naru$ene kvalitete Zivota podiéi svijest o ovom Gestom i neprepoznatom sindromu.

Ispitanici i metode. IstraZivanje je provedeno na uzorku od 231 trudnih Zena od 18 do 50 godina starosti. Trudne Zene
intervjuirane su u ambulanti Klinike za Zenske bolesti i porode KBC Zagreb. U istraZivanje je ukljuGena i kontrolna skupina od 231
dobno sukladnih netrudnih Zena. Zene koje su zadovoljile medunarodne kriterije za dijagnozu sindroma ispunile su

sociodemografski upitnik i upitnik o kvaliteti Zivota (RLSQOL).

ZakljuCak. U uzorku ispitanih Zena sindrom je statistiCki znaCajno (p = 0.0003) Ge¢i u trudnica nego u netrudnih Zena. Oboljele

trudnice imaju loSiju kvalitetu Zivota od netrudnih oboljelih Zzena ( p = 0.002).

Kljute rijeQ: sindrom nemirnih nogu, trudnice, kvaliteta Zivota

Summary

The frequency of restless legs syndrome in the population of pregnant women and quality of life
Lucija Condié
Introduction. Restless legs syndrome is a disorder characterized by unpleasant sensations in the legs, such as burning, tingling, etc.

Symptoms typically worsen in the evening and alleviate when limbs are moved. The idiopathic form of the iliness is associated with a

lack of dopamine and the secondary form is associated with pregnancy, renal diseases and sideropenic anemia. Studies have shown



a higher incidence of the syndrome in women and in pregnant women when comapred to non-pregnant women.

Aim. To compare the prevalence of restless legs syndrome in pregnant women and in age-matched nonpregnant women and to raise
awareness of this common and unrecognized

syndrome by displaying quality of life impairement in pregnant women.

Patients and methods. The study was conducted on a sample of 231 pregnant women aged 18 to 50. Pregnant women were
interviewed in the infirmary of the Clinic for Gynecology and Obstetrics , UHC Zagreb. The study also included a control group of 231
age-matched nonpregnant women. Women who met the international criteria for the diagnosis of the syndrome were asked to fill a

socio-demographic questionnaire and a questionnaire about quality of life (RLSQOL).

Conclusion. In the surveyed sample of women, the syndrome was found to be significantly (p=0.0003) more common in pregnant
women than in nonpregnant women. Affected pregnant women additionally showed lower quality of life than affected nonpregnant

women (p=0.002).

Keywords: restless legs syndrome, pregnant women, quality of life

8. Josip VranCi¢, Iskra Pezdirc Oksidacijske modifikacije izvanstaniChog matriksa induciraju Nrf2 u matithim stanicama karcinoma
dojke

Oksidacijski stres je vazan Ombenik u karcinogenezi, a uzrok poveéanog oksidacijskog stresa u tumoru mogu biti radioterapija,

kemoterapija i upala. Krajnji produkt lipidne peroksidacije, reaktivni aldehid 4-hidroksi-2-nonenal (HNE), smatra se drugim glasnikom

oksidacijskog stresa. HNE modificira metabolizam i signalne puteve tumorskih stanica promjenama aktivnosti proteina i reakcijama s

lipidima i DNK. Uz oksidacijski stres, tumorske matithe stanice su prepoznate kao kljuthi mbenik zloéudnosti tumora i smatraju se

odgovornima za nastanak metastaza, rezistenciju na terapiju i u kona(hici relaps bolesti.

Stoga smo pratili utjecaj kroniChog oksidacijskog stresa i modulacije izvanstanithog matriksa HNE-om na metabolizam, proliferaciju i
promjenu u antioksidacijskim mehanizmima u tumorskim matithim stanicama. Uolli smo da modifikacije izvanstanithog matriksa
mijenjaju reakcije stanica na kronithi oksidacijski stres i bitno mijenjaju njihov rast, proliferaciju i antioksidacijske mehanizame poput

glutationa, katalaze i transkripcijskog faktora Nrf2.

Rezultati nas navode na zakljuCak da agresivni fenotip tumorskih matiChih stanica u uvjetima kronithog oksidacijskog stresa moze
postati izraZeniji. Promjene izvanstaniChog matriksa koje nastaju kao posljedica oksidacijskog stresa uzrokuju prilagodbe tumorskih

matiChih stanica koje im mogu omoguditi preZivljenje u uvjetima poveéanog oksidacijskog stresa.

Oxidative stress is an important factor in carcinogenesis. Radiotherapy, chemotherapy and inflammation cause increased oxidative
stress in tumors. Lipid peroxidation end product, a reactive aldehyde 4-hydroxy-2-nonenal (HNE), is considered to be a second

messenger of oxidative stress. HNE modifies the metabolism of cancer cells by interacting with proteins, lipids and DNA. Along with
oxidative stress, cancer stem cells have been recognized as the crucial factor in cancer malignancy and are considered responsible

for metastasis occurrence, therapy resistance and finally, recurrence of a disease.

We examined the influence of HNE induced oxidative stress and its modulation of extracellular matrix, on cancer stem cells
metabolism, proliferation and their antioxidative mechanisms. We demonstrated that modifications of extracellular matrix and chronic
oxidative stress of cancer stem cells alter their growth, proliferation and modulate antioxidative mechanisms such as glutathione,

catalase and transcription factor Nrf2.

The results suggest that the aggressive cancer stem cell phenotype is enhanced during chronic oxidative stress. Extracellular matrix
alterations, resulting from oxidative stress may cause an adaptation of cancer stem cells enabling them to survive increased oxidative

stress.

9. Romano Antunovié, Borna Arsov Morfoloko-anatomske, radiologke i kliniCke znaCajke tipa 6 deformacije nosnog septuma u
Govjeka



Antunovié¢ R., Arsov B. Morfologko - anatomske, radiologke i kliniCke znaCajke tipa 6 deformacija nosnog septuma u Covjeka

Uvod: Svrha ovoga istraZivanja je bila utvrditi postoje i podudarnosti izmedu uCestalosti, anatomsko-morfolokih, radioloskih i
kliniCkih znakova karakteristichih za tip 6 deformacija nosnog septuma. Metode i materijali: Makroskopski je pregledano je 114
nasumice odabranih maceriranih ljudskih lubanja (>18 godina; 75 muski, 28 Zene). Potom su sve navedene lubanje pregledane i
radioloski i to snimanjem kompjuterskom tomografijom. Sve su lubanje bile skenirane u fiksnoj poziciji koriste¢i ,cone beam*
kompjuteriziranu tomografiju (CBCT) na aparatu SCANORA® 3D; SOREDEX (Finska); snimke su radene u digitalnim slikama i
pomodéu obrazaca medicinskog formata. KliniCka je incidencija ovoga tipa deformacija nosnog septuma promatrana i retrogradno,
odnosno iz literaturnih podataka koji potjeQu iz studija radenih u raznim dijelovima svijeta. Rezultati: UGestalost tipa 6 je u bolesnika
varirala izmedu 9-11% dok je ona na CT snimkama lubanja bila 7.9%. Makroskopski je utvrdena uCestalost koja je bila dva do tri puta
veéa od prethodnih dviju (21.1%). ZakljuCsi: Tip 6 deformacija nosnog septuma se moze uspje$no prepoznati bilo kliniCkim
pregledom (prednja rinoskopija), bilo na koronalnim snimkama kompjuteriztirane tomografije. Promatranje na maceriranim ljudskim
lubanjama pruza znatno laksi pristup morfologiji ovoga podru(a te daje uvid u statistiCki znaCajnu, veéu uGestalost. Tip 6 zbog
njegove genske pozadine i povezanosti s nasljednim bolestima i stanjima kao $to su rascjep usne i/ili nepca i akutni koronarni

sindrom treba posebno pratiti i registrirati.

Antunovi¢ R., Arsov B. Morphologic-anatomical, radiological and clinical features of the type 6 of nasal septum deformities in man

Introduction: The aim of this study was to examine the possible correspondence between the incidence of the
anatomic-morphologic,radiologic and clinical signs characteristic for the type 6 of the nasal septal deformities. Methods and materials:
An amount of 114 randomly selected macerated human skulls (>18 years, 75 males, 28 females) have been examined by means of
macroscopic inspection. All the skulls have been also examined by means of CT scanning in coronal projection in a fixed position
using the " cone beam " computed tomography (CBCT) at SCANORA® 3D; SOREDEX. Clinical incidence of this type has been
studied using the literature data from various studies. Results: The incidence of the type 6 in patients ranged between 9-11% while the
incidence found on CT scans of the macerated skulls was 7.9%. However, the incidence found by macroscopic observations of the
macerated skulls was bigger (21.1%). Conclusions: Type 6 nasal septal deformity can be successfully recognized both during the
clinical examination (anterior rhinoscopy) and on the coronal CT-scans. The observations on the macerated human skulls offer much
easier approach and shows a statistically significant higher incidence. Type 6 deserves particular attention because of its direct

connection to the inherited diseases like cleft lip/palate and acute coronary syndrome.

10. Igor Radanovié, Martina Fadljevié Procjena uGnka imunizacije na generalizirani i subkondralni gubitak kosti u tijeku artritisa
potaknutog antigenom
Reumatoidni artritis (RA) je kroniCha sustavna autoimunosna bolest karakterizirana osteodestruktivnom upalom malih zglobova $ake
i stopala i posljediChom invalidno$éu bolesnika. Artritis potaknut antigenom (AIA) smatra se zglobno ograniGenim migjim modelom
RA, bez sustavnih uCnaka. Buduéi da model ukljuCuje imunizaciju uz koristenje Freundovog adjuvansa, za koji je opisano
postojanje sustavnih uQnaka na stanice imunosnog sustava, primarni cilj naseg istraZivanja bio je utvrditi jakost tih uCnaka u
modelu AlA te razvija li se u okviru tog modela generalizirana osteopenija.
MiSevi su podijeljeni u tri skupine: neimuniziranu skupinu, kontrolnu imuniziranu skupinu te skupinu miSeva s artritisom. Volumen
kostanih gredica procijenjen je mikro-kompjutoriziranom tomografijom u lumbalnim kraljeScima te u femoralnim metafizama i
epifizama. Pokazatelj uQnka na stanice imunosnog sustava bio je udio mijeloidnih (CD11b+Gr1+) stanica u slezeni, femoralnoj
kostanoj srzi te koljenom zglobu, odreden protoChom citometrijom.
Rezultati su potvrdili da imunizacija u okviru AlA izaziva sustavni upalni odgovor koji se oQtuje poveéanjem udjela mijeloidnih stanica
u slezeni i kostanoj srzi te generaliziranu osteopeniju, koja najjaCe pogada ko$tane gredice femoralnih metafiza. Lokalno
nakupljanje mijeloidnih stanica i gubitak epifiznih kostanih gredica najjaCe su potaknuti artritisom. Buduéi da je uQnak imunizacije na

epifizne kostane gredice minimalan, mjerenje u tom podruQu je najpouzdaniji pokazatelj lokalnih kostanih uGnaka artritisa.

Rheumatoid arthritis (RA) is a systemic autoimmune disease marked by osteodestructive inflammation of joints of hands and feet and
progressive disability. Antigen-induced arthritis (AlA) is considered as a localized murine model of RA, lacking systemic effects.
Immunization protocol in AIA applies Freund’s adjuvant, with well documented systemic effects on the cells of the immune system.

Therefore, primary goal of our study was to determine intensity of systemic effects, especially the development of generalized



osteopenia.

Mice were divided in three groups: non-immunized, immunized control, and a group with arthritis. Trabecular bone was measured
using micro-computed tomography, in the second lumbar vertebrae, femoral metaphyses and epiphyses. To determine systemic,
immune-related effect, proportion of myeloid (CD11b+Gr1+) cells was assessed by flow cytometry in the spleen, femoral bone marrow
and knees.

Results indicate that immunization protocol in AlA induces systemic increase in proportion of myeloid cells accompanied by
generalized bone loss, most prominent in femoral metaphyseal trabeculae. Significant accumulation of myeloid cells in knees affected
by arthritis is accompanied by a loss of epiphyseal trabeculae. As immunization has a minimal effect on the epiphyseal trabecular

bone, femoral epiphyses are the most reliable region for the quantitative assessment of the local osteodestructive effect of arthritis.

11. Ivan Vurnek Uloga nomograma sastavljenog od rutinskih biokemijskih i antropometrijskih parametara u povecanju
dijagnostiCke tothosti kromogranina A u otkrivanju bolesnika s neuroendokrinim tumorom

Uvod i ciljevi: Kromogranin A (CgA) je tumorski marker koji se koristi kao dijagnostiCki i prognostiCki alat u bolesnika s

neuroendokrinim tumorom (NET). Koncentracija CgA u serumu ovisi i o prisustvu brojnih komorbiditeta. Opéi cilj rada je analizirati

povezanost pojedinih biokemijskih i antropometrijskih parametara kod ispitanika koji nemaju NET te izraditi nomogram kojim bi se

povecala dijagnostiCka toChost CgA u otkrivanju bolesnika s NET-om.

Metode: U retrospektivhom istrazivanju analizirana su mjerenja CgA tijekom kojih su uCnjene i druge biokemijske pretrage te

zabiljeZeni antropometrijski parametri. Kontrolna skupina bili su bolesnici u kojih je uGnjenom slikovnom i/ili funkcionalnom

dijagnostiCkom obradom iskljuGeno postojanje NET-a, a u ispitivanu skupinu ukljuCeni su bolesnici s patohistologkom dijagnozom

NET-a koji su u trenutku mjerenja imali aktivnu bolest. Konatho, ukljuGeno je 155 bolesnika u kontrolnu skupinu i 55 bolesnika u

ispitivanu skupinu.

Rezultati: CgA je u bolesnika s vrijedno$¢u nomograma <8, 8-12 i 16-22 imao vecu dijagnostiCku toChost u otkrivanju NET-a. U

68.9% cjelokupne ispitivane populacije CgA je imao veéu dijagnostiCku toChost. U bolesnika s vrijedno$éu nomograma 12-16 i >22

CgA nije imao nikakvu dijagnostiCku vrijednost.

ZakljuCak: Nomogram sa(njen od rutinskih biokemijskih i antropometrijskih parametara moZe poveéati dijagnostiCku toChost CgA

u otkrivanju bolesnika s NET-om.

Kljuhe rijed : kromogranin A, tumorski marker, neuroendokrini tumor, nomogram

Introduction:Chromogranin A (CgA) is a tumor marker which is used as a diagnostic and prognostic tool in patients with
neuroendocrine tumors (NET). Falsely elevated serum CgA is associated with the use of proton pump inhibitors, the presence of renal
impairment and systemic inflammation. We aimed to investigate which laboratory parameters are independently associated with
increased CgA and to develop a nomogram in order to improve the diagnostic accuracy of CgA in detecting patients with NETs.
Methods: Our retrospective study included 155 subjects (controls) and 55 treatment naive patients with NET, available data on CgA,
other laboratory tests, medical history and anthropometric parameters. A nomogram was developed in a form of a scoring system
based on z-score obtained from receiver operating curve analysis for each parameter that was independently associated with CgA.
Results: CgA in patients with nomogram values 12-16 and >22 did not have any diagnostic accuracy. On the other hand, 68.9% of the
entire study population had an increased diagnostic accuracy of CgA.

Conclusion: A nomogram consisted of routine biochemical tests may increase the diagnostic accuracy of chromogranin A in detecting

patients with neuroendocrine tumors. Further validation studies are needed.

Key words: Chromogranin A, tumor marker, neuroendocrine tumor, nomogram

12. Rok Ister In silico probir derivata kumarina i L-askorbinske kiseline na histonskoj demetilazi LSD1 — pametni dizajn
novih kemoterapeutika

Razvoj novih lijekova podrazumijeva dugotrajan i skup proces. UkljuQvanje struChjaka iz svih podruJa omoguéuje smanjivanje rizika

od gubitka potencijalno kvalitetnih molekula tijekom tog procesa, te su danas interdisciplinarni timovi imperativ za osiguravanje

uspjesnosti i brzine odvijanja samog tijeka istrazivanja i razvoja novih terapijskih opcija. Buduéi da je razvoj novih tehnologija i

kompjuterskih/raCunskih programa omogucio relativno uspjesno predvidanje ponasanja molekula u bioloskim sustavima, te je

doprinio i ukupnom smanjenju troskova razvoja, upotreba raCunalne kemije danas je od velikog znaCaja i uvelike se koristi u

farmaceutskoj industriji i u ostalim sustavima koji se bave problematikom iznalazenja novih obeéavajuc¢ih molekula. U ovom radu je



sa skupom novosintetiziranih hibridnih spojeva (33 kumarinsko-1,2,3-triazolna i 61 askorbinsko -1,2,3-triazolna derivata) provedeno
molekularno uklapanje na poznatoj ciljnoj molekuli enzimu, LSD1 (lizin-specifiChoj demetilazi 1) kako bi se izmedu navedenog skupa
spojeva probrale aktivne molekule i pokuSao pretpostaviti mehanizam njihove inhibicije ciljanog enzima koji sudjeluje u epigenetskoj
regulaciji stanice. LSD1 igra vrlo vaznu ulogu u modifikaciji epigenetskog izrazaja stanice uklanjajuci metilne skupine s lizina na
histonskim podjedinicama i pojaCano je izraZen u neoplastiChim stanicama odredenih vrsta tumora. Model je postavljen koristeéi
poznate reverzibilne inhibitore LSD1 i pomoéu odredenih granithih vrijednosti izmedu aktivnih i neaktivnih spojeva probran je
podskup spojeva za daljnja in vitro testiranja. Takoder, metodom definicije dva vezna mjesta predlozZeni su strukturni mehanizmi
inhibicije otvarajuci time moguénost pametnog dizajniranja novih lijekova u bliskoj buduénosti koji ciljaju na enzim LSD1 kao mjesto

djelovanja.

Development of a new drug has become an expensive and long endeavor. Of the ultimate importance is acting through the multi- and
inter-disciplinary teams, minimizing in this way most of the risks while selecting the most promising molecules for the further
development. Computational chemistry and new technologies have enabled significant reduction of the risk of attrition during
preclinical drug development. In this work the results obtained on the set of newly synthetized hybrid compounds ( 33
coumarin-1,2,3-triazole and 61 and L-ascorbic acid-1,2,3-triazole derivatives) on which molecular docking on the target protein has
been performed, are reported. The target protein lysine-specific histone demethylase 1 LSD1 is responsible for the epigenetic
regulation within the cells. Epigenetics has been widely used in the last decade aiming also towards control of the proliferation and
development of neoplastic growth. LSD1 plays an important role in modification of epigenetic behavior of the cell and as enzyme it is
overexpressed in many types of malignancies. Our model was set-up utilizing known reversible inhibitors of LSD1 as comparable
standards and utilizing results from the docking studies with the set of newly synthesized molecules. The results obtained are highly
useful and will serve in rational drug development of further derivatives aimed to inhibit devastation activity of LSD1 as a target

protein/enzyme.

STOMATOLOSKI FAKULTET

13. Ana Sandrié, Borut Kociper Usporedba uQinkovitosti LED polimerizacijskih uredaja druge i tre¢e generacije u polimerizaciji
bulk-fill kompozitnih materijala
Bulk-fill kompoziti predstavljaju novu skupinu restaurativnih materijala koja omoguc¢ava postavljanje u slojevima do 5 mm.
Polimerizacija kompozitnih materijala aktivira se plavim svjetlom iz polimerizacijskog uredaja. Nove generacije polimerizacijskih
uredaja temelje se na LED (eng. Light Emitting Diode) tehnologiji, a karakterizira ih visok intenzitet i razlike u emisijskom spektru. Tzv.
drugu generaciju LED polimerizacijskih uredaja karakterizira uski emisijski spektar koji pokriva apsorpcijsko podruQe kamforkinona,
dok tzv. tre¢a generacija ima Siri spektar koji pokriva i apsorpcijske spektre alternativnih fotoinicijatora. Stupanj konverzije
fundamentalno je svojstvo kompozitnog materijala i vazan prediktor gotovo svih drugih svojstava. Cilj ovog rada je odrediti stupanj
konverzije bulk-fill kompozita prilikom svjetlosne aktivacije LED polimerizacijskim uredajima druge i tre¢e generacije na slojevima
debljine 2 mm i 4 mm, odmah nakon osvjetljavanja i nakon 24 h.
[1 Od svakog je materijala (Tetric EvoCeram Bulk Fill, X-tra fil, Filtek Bulk Fill, Tetric EvoCeram) napravljeno 5 uzoraka (n=5), promjera 5
mm i debljine 2 odnosno 4 mm. Nakon polimerizacije LED uredajima druge (Bluephase Style M8) ili tre¢e generacije (Bluephase
Style), s povrsine uzoraka prikupljeni su Raman spektri neposredno nakon osvjetljavanja i nakon 24 sata pohrane u tami na 37°C.
Podaci su statistiCki analizirani mje$ovitim modelom analize varijance i t-testom za ponavljana mjerenja uz razinu znaCajnosti od
0,05.
[ Na obje dubine polimerizacijski uredaj tre¢e generacije pokazuje veci stupanj konverzije. Medutim, statistiCki znaCajne razlike
pronadene su samo kod materijala Tetric EvoCeram Bulk Fill na dubini 2 mm odmah nakon osvjetljavanja i na 4 mm nakon 24-satne
polimerizacije te na 2 i 4 mm kod Tetric EvoCeram. nakon 24 h. Svi testirani bulk fill kompoziti pokazali su zadovoljavajuci stupan;j
konverzije na dubini od 4 mm kao i znaCajni porast stupnja konverzije nakon 24 sata.
[J Rezultati ove studije upucuju na to da su polywave polimerizacijski uredaji potrebni samo za materijale s dodatnim fotoinicijatorima
osim kamforkinona. Nije preporujivo postavljanje konvencionalih kompozita u slojevima od 4 mm.

Kljune rijeQ: bulk-fill kompoziti, polimerizacijski uredaji, stupanj konverzije, Raman spektroskopija I

Bulk-fill composites represent a new group of restorative materials that enables placing them in up to 5 mm thick layers.
Polymerization of composite materials is activated by the blue light from the curing unit. New generations of curing units are based on
LED (Light Emitting Diode) technology and feature high intensity and differences in emission spectra. The so called second generation

of LED curing units is characterized by narrow emission spectrum that covers the absorption spectrum of camphorquinone, while the



third generation has a wider spectrum that additionally covers absorption spectra of alternative photoinitiators. The degree of
conversion (DC) is a fundamental property of composite materials and an important predictor of almost all other features. The aim of
this study is to determine DC of bulk-fill composites during light activation with second and third generation LED curing units on 2 and
4 mm layers, immediately ater irradiation and after 24 h.

Five specimens (n = 5) have been made from each of the materials (Tetric EvoCeram Bulk Fill, X-tra fil, Filtek Bulk Fill, Tetric
EvoCeram), 5 mm in diameter, 2 or 4 mm thick. After the polymerization with a second (Bluephase Style M8) or third generation LED
curing unit (Bluephase Style), Raman spectra were collected from the surface of specimens immediately after curing and after 24
hours of dark storage at 37°C. Data were statistically analyzed using mixed model analysis of variance and dependent samples t-test
at the significance level of 0.05.

The third generation curing units showed higher DC at both observed depths. However, statistically significant differences have only
been found for the material Tetric EvoCeram Bulk Fill at the depth of 4 mm immediately after curing and at the 2 mm depth after a 24
hour post-cure polymerization and for 2 and 4 mm of Tetric EvoCeram after 24 h. All tested bulk fill composites showed appropriate
DC on the depth of 4 mm as well as a significant 24 h post-cure DC increase.

Based on the results of the current study, the polywave curing unit is recommended only for bulk-fill composites with additional
photoinitiators besides camphorgiunone. Placing conventional composites in 4 mm thick layers is not advisable.

Key words: bulk-fill composites, curing units, degree of conversion, Raman spectroscopy

14. Martina Lakti¢, KreSimir Kuftinec Utjecaj stomatoloske okoline na stres studenata dentalne medicine

Svrha je bila istraZiti koliku koliQnu stresa izaziva stomatolo$ka okolina na studente dentalne medicine. U tu svrhu izabrana je i
prevedena modificirana verzija: Dental Environment Stress (DES) Questionnaire, tj. preveden je Upitnik stresa stomatoloske okoline.
Upitnik sadrzi 41 pitanje, a odgovori se stupnjevaju na Likertovoj skali od 4 stupnja (0 = nema stresa ili se pitanje ne moze
primijeniti, 1 = mali stres; 3 = najvedi stres). Upitnik je prvo psihometrijski vrednovan. Pokazao je dobra psihometrijska svojstva, ;.
dobru pouzdanost i valjanost. Dobra unutarnja konzistentnost dokazana je koeficijentom Cronbach alfa koji je iznosio 0,9 (202
studenta), a test-retest nije pokazao statistiCki znaCajnu razliku izmedu 2 ispunjavanja istog upitnika u razmaku od 14 dana, tijekom
kojih nije doslo do promjene razine stresa (p > 0,05, 30 studenata). Konvergentna valjanost izmedu upitnika i jednog opéeg pitanja
koje se odnosi na isti konstrukt pokazala je visok Spearmanov koeficijent korelacije od 0,88. Postojala je i statistiCki znaCajna razlika
izmedu zbroja bodova studenata Stomatolo$kog fakulteta i studenata drugih fakulteta koji nisu iz podruQa biomedicine (divergentna
valjanost, p < 0,05). Upitnik stresa ispunilo je 202 studenta dentalne medicine od prve do Seste godine, 14,9% muskog i 85,1%
Zenskog spola. Rezultati su pokazali da postoji srednja do velika razina stresa, ovisno o godini studija i spolu. Postojala je statistiCki
znaCajna razlika izmedu razliGtih godina studija (p < 0,01); najmanja razina stresa zabiljeZena je na drugoj godini, a poveéavala se
prema zavr$nim godinama studiranja. Najveca je bila na petoj godini. Zene su opazile veéu razinu stresa od muskaraca, dok
statistiCki znaCajna razlika ovisno o prebivalistu nije postojala (p > 0,05). Rezultati pokazuju znaCajnu kolidnu stresa, a mogu
pomodi i studentima i nastavnom osoblju kako bi shvatili to izaziva najvedi stres, te kako bi poduzeli mjere da se razina stresa
svede na najmanju mjeru.

Kljuthe rijeQ: upitnik stresa, studenti dentalne medicine, DES

The main purpose was to conduct research of the amount of stress caused by dental environment on dental students. For that
purpose Dental Environment Stress Questionnaire was chosen and translated to Croatian. Questionnaire has got 41 questions, and
the answers are ranked on Likert’s scale in 4 levels, from 0 = not apply to 3 = severe stress. Questionnaire was first psychometrically
validated. It has shown applyable psyhometric characteristics, realiability and validity. Internal consistency was demonstrated with
Cronbach’s alpha coefficient which was 0.9 (202 students). Test-retest did not show statistically important differences between
answering the questionnaire two times in the span of 14 days, in which time the amount of stress did not change (p > 0.05, 30
students). Convergent validity between questionnaire and common questions shows high Spearman’s coefficient correlation of 0.88.
It was a statistically important difference in the results of the questionnarie conducted between dental students and students from
other universities that are not biomedicine faculties (divergent validity p > 0.05). Questionnaire was answered by 202 dental medicine
students of all years, 14.9% male and 85.1% female. Results have shown medium to high amount of stress, depending on the year of
study and gender. There was a statistically important difference in results between years in the university (p < 0.01); lowest amount of
stress was registered on the second year, and it has increased in the final year of studying. The largest amount of stress was on the
fifth year. Women percieved higher stress than men, whereas a statistically significant difference depending on the place of residence

did not exist (p > 0.05). Results have shown significant stress level, and it can help students and lecturers to understand the cause of



stress and what measures can be taken in order to prevent it.

Key words: stress questionnaire, dental students, DES

15. Tena StriCak, Ivana Najman Usporedba preciznosti otisaka dobivenih razliGtim metodama mijeanja alginata
USPOREDBA PRECIZNOSTI OTISAKA DOBIVENIH RAZLICITIM METODAMA MIJESANJA ALGINATA

Svrha ovog istraZivanja bila je ocijeniti preciznost otisaka uzetih alginatom zamije$anim razliQtim metodama. Pretpostavka je bila
da na(In mije$anja materijala ima znaCajnu ulogu u ostvarivanju konzistentnosti i reproducibilnosti otiska. Cilj ove kliniCke

eksperimentalne studije bio je razviti objektivan naCin ocjenjivanja i usporedivanja otisaka.

U ovom istraZivanju uzeti su otisci u tri navrata, koristene su tri metode mije$anja: rutho, poluautomatizirano sa aparatom

Alghamix Il (Zehrmack, Badia Polesine, Italija) i automatizirano mje§aCem Cavex Alginate Mixer Il (Cavex Holland BV, Haarlem,
Nizozemska). Otiskivanje je provodeno na istom ispitaniku, istim alginatom, identiChim individualnim Zlicama, te je ispitivaCuvijek

bio isti. Otisci su jednako dezinficirani, pohranjeni i pro$lo je jednako vrijeme (1 h) do skeniranja. Sva mjerenja provela je jedna
osoba. Mjerene su tri linearne udaljenosti, svaka tri puta. Ispitana je ponovljivost i konzistentnost mjerenja unutar jednog i izmedu dva

ispitivaCa, napravljena je dimenzijska analiza, odnosno odredivana je linearna toChost i usporedivana je povrsina otisaka.

Rezultati za ponovljivost mjerenja pokazali su da izmedu dvoje ispitivaCa nema znaGajnih razlika (t=1,12; p<0,05). Vrijednost
koeficijenta unutarnje konzistentnosti mjerenja iznosila je 0,76 $to smatramo odliChom konzistentno$éu mjerenja koje izvodi jedan
ispitivaC Linearne (2D) izmjere na 3D skenovima otisaka uzetim u razliQtim vremenima i zamije$anim razli(tim tehnikama (ruho,
poluatomatizirano i automatizirano) znaCajno se ne razlikuju (p>0,05; F(vrijeme)=32,1; F(tehnika mije$anja)=76,4). Utvrdene su
znaCajne razlike (p<0,01; T(ruCho/automatizirano)=116,89; T(poluatomatizirano/automatizirano)=100,44) usporedujuéi povrsine
(3D) potpuno automatiziranog s ruthim ili poluautomatiziranim naClnom mijesanja. Postoje razlike izmedu ruCog i
poluautomatiziranog mije$anja, ali zbog male velillne uzorka i velike varijance nisu mogle biti dokazane. Potrebno je barem

peterostruko poveéanje uzorka kako bi se sa odgovaraju¢om statistiCkom snagom (P=0,80) moglo tvrditi da razlike uistinu ne postoje.

KljuChe rijeQ: preciznost otisaka, metode mije$anja, dimenzijska analiza, alginat

A COMPARISON OF THE IMPRESSION ACCURACY OBTAINED BY VARIOUS ALGINATE MIXING METHODS

The purpose of this research was to evaluate the accuracy of alginate impressions made by different mixing methods. The assumption
was that the mixing method of material has significant role in achieving the consistency and reproducibility of the impressions. The

purpose of this clinical experimental study was to develop an objective way of evaluating and comparing the impressions.

In this research, impressions were taken in three different times. In each time - three methods of mixing were used: manual,
semi-automatic with Alghamix Il (Zehrmack, Badia Polesine, Italy) and automatic with Cavex Alginate Mixer Il (Cavex Holland BV,
Haarlem, the Netherlands). The research was conducted on the same person, by the same alginate type, by the identical
custom-made trays and the researcher was always the same person. All impressions were disinfected and stored in the same way.
Furthermore, equal time (1 h) has passed up until scanning. The measurement was carried by the same person. In each of three
times, three different linear distances were measured. Repeatability and measurement consistency were tested both within one and
between two researchers, dimension analysis was calculated, i.e. linear accuracy (2D) was measured and the surfaces of impressions

were compared (3D).

Results for repeatability have indicated that there are no statistically significant differences in measurements made by two researchers
(t=1.12; p<0.05). By testing inner measurement consistency the amount of coefficient value was 0.76, which is considered as an
excellent measurement congruence carried out by one researcher. Results of linear measurements (2D) made by comparison of
impressions obtained in different time and mixed by various methods (manual, semi-automatic, automatic) statistically do not differ
significantly (p>0.05; F(time)=32.1; F(mixing method)=76.4). It is concluded that there are statistically significant differences (p<0.01;

T(manual/automatic)=116.89; T(semi-atomatic/automatic)=100.44), by comparing scanned impression surfaces (3D) of automatic with



semi-automatic or manual mixing methods. Results present that there are differences between manual and half automatic mixing, but
because of the small size of sample and the large variance, statistically significant difference could not be proven. Power analysis

results indicated a requisite for at least five time larger sample (P=0.80) to affirm that the differences do not really exist.

Keywords: Impression accuracy, Mixing methods, Dimension analysis, Alginate

16. Marija Antunovié, Ljiljana Vukmanovié Propusnost bakterija kroz korijenske kanale punjene biokeramiCkim punilima i punilima
temeljenim na mineral trioksid agregatu
Svrha ovog in vitro istraZivanja bila je ispitati bakterijsku propusnost biokeramiCkih punila, punila temeljenih na mineral trioksid
agregatu (MTA) i punila temeljenog na epoksi smoli.
U istrazivanju je koriSteno 66 humanih, izvadenih jednokorijenskih zuba. Nakon instrumentacije korijenskih kanala, uzorci su
nasumitho podijeljeni u pet eksperimentalnih skupina (n=12) ovisno o materijalu za punjenje kanala: Skupina 1. TotalFill Bioceramic
Sealer (Total Fill BCS, FKG, La Chaux de Fonds, Svicarska); Skupina 2. BioRoot Root Canal Sealer (BioRoot RCS, Septodont, Saint
Maur-des-Fosses, Francuska); Skupina 3. MTA Fillapex (Angelus Solucoes Odontologicas, Londrina, Brazil); Skupina 4. MTA Plus
(Avalon, Biomed Inc., Bradenton, FL, SAD); Skupina 5. AH Plus punilo (Dentsply DeTrey, Konstanz, NjemaCka), i pozitivnu i
negativnu kontrolnu skupinu. Kanali su punjeni tehnikom hladne lateralne kondenzacije osim u skupini BioRoot RCS, u kojoj je, prema
preporuci proizvodaCa, koristena tehnika jednog gutaperka $tapiéa. Napunjeni uzorci su fiksirani u model za testiranje bakterijske
propusnosti i sterilizirani u plazmi. Kao bakterijski marker, koristen je Enteroccocus faeacalis. Pokazatelj curenja bakterija kroz punilo
je bila promjena boje indikatora u donjoj epruveti, $to je praceno tijekom 60 dana. Jedan uzorak iz svake skupine pripremljen je za
preglednu elektronsku mikroskopiju (SEM) i kontrolu veze punila i dentina.
Rezultati su pokazali da TotalFill BCS znaCajno manje propusta bakterije od AH Plus punila (p=0,03) te najkasnije propusta u
usporedbi s ostalim punilima. Nije bilo znaCajne razlike u propustanju izmedu biokeramiCkih punila i punila temeljenih na MTA-u
(p>0,05). Nema razlike u propustanju izmedu MTA punila i AH Plus punila (p>0,05). SEM-om utvrdena je pukotina izmedu AH Plus
punila i dentina.
BiokeramiCko punilo TotalFill BCS manje propusta bakterije u usporedbi s punilom temeljenim na epoksi smoli, a nema razlike

izmedu biokeramiCkih punila i punila temeljenih na MTA-u u propustanju bakterija.

The aim of this in vitro study was to evaluate bacterial leakage of bioceramic sealers and sealers based on mineral trioxide aggregate
in root canal.

The study sample consisted of 66 single-rooted human teeth. After the instrumentation, the specimens were randomly divided into five
experimental groups (n=12) according to the sealer used: Group 1: TotalFill Bioceramic Sealer (Total Fill BCS, FKG, La Chaux de
Fonds, Swiss); Group 2: BioRoot Canal Sealer (BioRoot RCS, Septodont, Saint Maur-des-Fosses, France); Group 3: MTA Fillapex
(Angelus Solucoes Odontologicas, Londrina, Brasil); Group 4: MTA Plus (Avalon, Biomed Inc., Bradenton, FL, USA); Group 5: AH
Plus sealer (Dentsply DeTrey, Konstanz, Germany), and positive and negative control group. Root canal obturation was performed
using cold lateral condensation technique, except the BioRoot RCS group, which was obturated using single cone technique,
according to manufacturer's recommendation. Prepared samples were fixed in a model for testing bacterial leakage, and sterilized in
plasma. Enteroccocus faeacalis was used as a marker. Indicator of bacterial penetration was change of color of BHI in lower tube,
which was checked during 60 days period. One sample from each group was prepared for scanning electron microscopy and analysis
of bond between the sealer and dentin.

Results showed less leakage in group TotalFill BCS compared to AH Plus group (p=0.03). In comparison to other sealers, TotalFill
leaked latest. There was no significant difference in bacterial leaking between bioceramic sealers and sealers based on MTA (p>0.05).
There was no difference in leaking between MTA sealers and AH Plus sealer (p>0.05). The SEM showed gap between AH Plus sealer
and dentin.

TotalFill BCS sealer leaked less compared to epoxy resin based sealer, and there was no difference in bacterial penetration of

bioceramic sealers and sealers based on MTA.

17. Anamarija Novakovié, Lucija Cabov-Ercegovié Znanje doktora dentalne medicine o bifosfonatnoj terapiji (informiranje i
preventivni program)
SAZETAK



Naslov rada: Znanje doktora dentalne medicine o bifosfonatnoj terapiji (informiranje i preventivni program)

Autori: Lucija Cabov-Ercegovié i Anamarija Novakovié

Bifosfonati (BF) su lijekovi koji se primjenjuj dugi niz godina u terapiji osteoporoze, osteopenije, Pagetove bolesti, multiplog mijeloma i
ko$tanih metastatskih bolesti . Kao nuspojava BF terapije moZe se javiti osteonekroza Celjusti. Incidencija nastanka osteonekoza
zadnijih je nekoliko godina u znaCajnom porastu. Jedna od glavnih metoda prevencije bolesti je edukacija pacijenata i doktora
dentalne medicine. Svrha ovog istraZivanja je ispitati znanje doktora dentalne medicine o BF terapiji, osteonekrozi kao i o riziChim
faktorima nastanka same bolesti.

U istraZivanju je sudjelovalo 458 doktora dentalne medicine s podru(Ja Republike Hrvatske koji su putem anonimnog anketnog
upitnika odgovarali na pitanja o poznavanju BF i rizika nastanka osteonekroze.

Rezultati su pokazali da 36,68% anketiranih doktora dentalne medicine ne zna da je osteonekroza glavna komplikacija BF terapije.
Rezultati se znaCajno razlikuju po akademskom stupnju, specijalizaciji, mjestu djelatnosti, Zupaniji i radnom iskustvu. 60.26%
ispitanika ne zna glavne indikacije za primjenu BF, 53.26% ne zna faktore koji utieQu na pojavu bolesti te 42.58% ne zna koji zahvati
se ne preporuCaju kod pacijenata na BF terapiji. 93.89% ispitanika je izrazilo Zelju za educiranjem o ovoj problematici.

Ovo istraZivanje ukazuje kako je dodatna edukacija doktora dentalne medicine nuzna za prevenciju ili rano lijeCenje osteonekroza
Geljusti.

Title: Knowledge of Croatian dentists about bisfosfonate therapy (informing and preventive programme)

Authors: Lucija Cabov-Ercegovié and Anamarija Novakovié

Bisphosponates (BFs) are used in the treatment of osteoporosis, osteopenia, Paget's disease, multiple myeloma and bone metastases
for many years. As a side effect of BF therapy, osteonecrosis of the jaw may occur. The incidence of osteonecosis has increased
significantly in the last few years. One of the main methods of prevention of the disease itself is the education of patients and the
doctors of dental medicine. The purpose of this research is to examine the knowledge of doctors of dental medicine on BF therapy,
osteonecrosis as well as on the risk factors of the disease itself.

458 doctors of dental medicine from the Republic of Croatia participated in the survey, who responded by an anonymous
questionnaire to questions about the knowledge of BF and the risk of osteonecrosis of the jaw.

The results showed that 36.68% of doctors in dental medicine did not know that osteonecrosis of the jaw was the main complication of
BF therapy. The results are significantly different in terms of academic degree, specialization, workplace, and work experience.
60.26% of respondents do not know the main indications for BF use, 53.26% do not know the factors affecting the onset of the
disease, and 42.58% do not know which therapy is not recommended for patients on BF therapy. 93.89% of respondents expressed
the desire to educate on this issue.

This research suggests that further education of doctors of dental medicine is necessary to prevent or to start early treatment of

osteonecrosis of the jaw.

18. Ivan Luksié, Ziga Luznik TipiChe traume i promjene usne $upljine kod borilaCkih sportova
UVOD: BorilaCki sportovi sve su popularniji u svijetu unatoCvelikom riziku zadobivanja ozljeda.
Svrha ovog istrazivanja bila je uvidjeti tipove trauma koje borci zadobivaju tijekom bavljenja
borilaCkim sportom, prevenciju istih te znanje boraca o nalnima lijeCenja i preveniranja patoloskih

stanja koja mogu zadobiti.

MATERIJALI | METODE: IstraZivanju je pristupilo pedeset troje boraca (prosjetho 26,7 + 9,3
godina). IstraZivanje je provedeno na podruQu Republike Hrvatske te je provedeno putem on-line
upitnika koriste¢i web servis SurveyMonkey® (https://www.surveymonkey.com). Istrazivanjem je
ispitano: tip borilaCkog sporta, tipovi ozlieda zadobivenih tijekom bavljenja sportom, iskustvo gubitka

svijesti te znanje o reimplantaciji izbijenog zuba.

REZULTATI: Od pedeset tri ispitanika bilo je Cetrdeset $est muskaraca (86.79%) te sedam Zena
(13,21%). Dva ispitanika su iskusila avulziju zuba (3,77%), jedanaest (20,75%) njih frakturu zuba te
jedan dislokaciju zuba. Jedanaest ispitanika (20,75%) je iskusilo gubitak svijesti tijekom borbe ili
sparinga. Dvadeset sedam (50,94%) ispitanih negativno je odgovorilo na pitanje: "Znate li da se

izbijeni zub moze replantirati?".

ZAKLJUCAK: Sportasi koji se bave borilaCkim sportovima rizitha su skupina pacijenata koji se u



svojoj karijeri susre¢u s mnogim ozljedama medu kojima su i dentalne traume. Borci su pokazali nisko
znanje o izbijanju zuba i moguc¢nosti terapije. Tek mali postotak njih koristi individualno izradene
Stitnike za zastitu. Doktori dentalne medicine trebali bi poraditi na edukaciji takvih pacijenata i

temeljito i pazljivo provoditi terapiju i skrb o njima.

KLJUCNE RIJECI: Dentalna trauma, borilaCki sportovi, &titnici za zube, avulzija, replantacija.

INTRODUCTION: Combat sports are becoming more and more popular in the world, even though
there is a high risk of injury. The goal of this research paper was to realize the types of dental and other
traumas which fighters receive during training and competitions, prevention of those and the

knowledge of fighters in treatment and prevention of traumas that they can receive.

MATERIALS AND METHODS: Survey was done with 53 participants (average 26,7 + 9,3 years old).
The survey was done in the Republic of Croatia using the online questionnaire (web service
SurveyMonkey®, https://www.surveymonkey.com). Research was about: types of combat sport, types
of traumas received during the participation in this sport, loss of consciousness and knowledge of
replantation of a lost tooth.

RESULTS: From the 53 participants, 46 were men (86,79%) and 7 were female (13,21%). Two
fighters experienced avulsion of the tooth (3,77%), 11 (20,75%) experienced tooth fracture and 1
experienced a tooth dislocation. During "sparing" or competitive matches 11 participants (20,75% ) lost
consciousness. Twenty-seven (50,94%) participants answered negatively on the question: "Do you

know if an avulsed tooth can be replanted?"

CONCLUSION: Athletes participating in this kind of sports are a risk group of patients, which have a
higher chance of receiving injury, including dental trauma. Fighters showed inadequate knowledge of
the possibility of replanting a dislocated tooth. A small percentage of these participants use custom
made mouth guard. Doctors of dental medicine should educate these patients, do a thorough and careful

examination and do a routine check-up.

KEYWORDS: Dental trauma, combat sports, mouthguard, avulsion, replantation

19. Kim Jelena Varga, Marino Tomi¢ Trodimenzionalni prikaz anatomije mandibularnog kanala — retrospektivna studija

Svrha ovog istrazivanja bila je retrospektivno prikazati, izmjeriti i dokazati anatomske varijacije mandibularnog kanala uporabom
CBCT snimaka, usporediti podatke lijeve i desne strane donje Celjusti te medu spolovima, kako bi se lak$e planirali i provodili
terapijski zahvati uz manju incidenciju komplikacija.

Odabrano je 50 CBCT snimaka (25 zenskih i 25 muskih) po unaprijed odredenim kriterijima. Uredaj kojim je snimano je Scanora
3DX: 90kV i 5mA, veliQna polja 13x15cm, voxel: 130x150um. Analiza snimaka je provedena na Lenovo™ ideapad™ 100 sa Intel®
HD Graphics 5500 grafiCkom karticom u softveru OnDemand3D. Radena je analiza sliedecih parametara: vertikalna dimenzija
mentalnog foramena (MF), duljina mandibularnog kanala (DMK), visina kosti (VK) u podruQu prvog donjeg molara (PDM), promjer MK
u podruQu PDM, oralna i vestibularna debljina kosti od MK u podruQu PDM, prevalencija akcesornih kanaliéa MK (PAK), prevalencija
akcesornih foramena (PAF) te prevalencija AMF. Snimke su promatrane u aksijalnim, koronarnim i sagitalnim presjecima debljine
0,170mm.

Rezultatima su dokazane anatomske varijacije mjerenih varijabli s dokazanim razlikama na lijevoj i desnoj strani donje CGeljusti, kao i
razlike medu spolovima. StatistiCki znaCajna razlika je dokazana medu spolovima u srednjim vrijednostima debljine kosti vestibularno
i VK u PDM. Pojavnost akcesornih kanala je dokazana u 92% pacijenata, te je njihova uCestalost veéa $to je mandibularni kanal
kraci.

Mozemo zakljuQti da je pri postavljanju dijagnoze, planiranju i provodeniju terapije koristenje trodimenzionalnih snimaka

preporuCeno u sluCajevima kod kojih je potrebita detaljnija analiza anatomskih struktura koje se previde konvencionalnim

dvodimenzionalnim snimkama kako bi se izbjegle komplikacije.

The aim of this study was to retrospectively show, measure and prove anatomic variations of the mandibular canal using CBCT

images, to compare left and right side data and find differences between genders to simplify planning and carrying out procedures



without complications.

50 CBCTs (25 female and 25 male) were chosen with upfront set criteria. Machine Scanora 3DX took all scans: 90kV, 5mA, field of
view 13x15cm, voxel: 130x150um. Analysis were conducted on Lenovo™ ideapad™ 100 with Intel® HD Graphics 5500 graphic

card on OnDemand3D software. Analyzed parameters were: vertical dimension of mental foramen, length of mandibular canal, bone
height in lower first molar region (LFMR), mandibular canal diameter in LFMR, thickness of the oral and vestibular bone in LFMR,
presence of accessory mandibular canals, accessory mandibular foramens and accessory mental foramens. Images were analyzed in
axial, coronal and sagittal planes (0,10mm thickness).

This study has proven anatomic variances of measured parameters with differences between both sides of the mandible and genders.
Statistical significant difference was found in mean values of bone height in LFMR and thickness of the vestibular bone in LFMR
between genders. Presence of accessory canals was found in 92% patients and there was a negative correlation proven between the
length of the mandibular canal and prevalence of accessory canals.

CBCT was used to analyze anatomic variations, which were proven with this research and should be used while diagnosing, planning

and carrying out procedures when two-dimensional images are not precise enough to minimize the occurrence of complications.

20. Sandra VeliCan  Antimikrobna fotodinamska terapija (aPDT) kao pomocéno sredstvo kod pacijenata s agresivnim
parodontitisom - randomizirana kliniCka studija nasuprotnih kvadranata

Uvod: Agresivni parodontitis predstavlja izazov prilikom lijeGenja zbog specifiChih parodontpatogena i njihove potencijalne rezistencije

na mehaniCku terapiju. Cilj ovog rada je bila ispitati uCnkovitost antimikrobne fotodinamske terapije (aPDT) kao pomoéne terapije u

lijeGenju agresivnog parodontitisa.

Materijali i metode: Deset pacijenata s agresivnim parodontitisom bili su podvrgnuti struganju i poliranju korjenova (SRP). Nasumitho

odabrana strana je dodatno tretirana s aPDT (ispitivana skupina), te je usporedivana sa stranom koja je ukljuClvala samo SRP

(kontrolna skupina). Promatrani kliniCki parametri aproksimalni plak indeks (API), krvarenje pri sondiranju (BOP), dubina sondiranja

(PD), gingivalna recesija (GR) i razina kliniCkog priGrrstka (CAL) mijerili su se na poGetku terapije i nakon 60 dana prilikom

reevaluacije. Svi podaci su analizirani nezavisnim i zavisnim t-testom. Sve P vrijednosti manje od 0,05 su smatrane znaCajnima.

Rezultati: U istrazivanju je sudjelovalo 6 muskaraca i 4 Zene, prosjeChe dobi 41,10 (£10,30). 80% ispitanika je nepusaCa,

prosjeChi broj zubi je 28,30 (+1,95). Ispitivana skupina pokazuje statistiCki znaCajno smanjenje PD i CAL (PD poCetno 4,00 (0,45)

i reevaluacija 3,24 (+0,57), a CAL poCetno 4,26 (+0,63) i reevaluacija 3,51 (0,70). Kontrolna skupina pokazuje statistiCki

znaCajno smanjenje PD i CAL (PD poCetno 3,70 (+0,42) i reevaluacija 3,21 (£0,56) i CAL poGetno 4,00 (+0,53), i reevaluacija

3,49 (+0,63)). No medu ispitivanim skupinama ne biljeZimo statistiCki znaCajne razlike (p>0,05).

ZakljuCak: aPDT u kombinaciji sa SRP nije pokazao statistiCki znaCajna dodatna pobolj§anja kliniCkih parametara u odnosu na

samo SRP. Obzirom da deskriptivno tumaCenje rezultata daje naslutiti potencijalni kratkorothi povoljni uinak aPDT-a, postoji

potreba za daljnjim istrazivanjima na ve¢em uzorku.

Introduction: Aggressive periodontitis presents a challenge in treatment due to specific periodontal pathogens and their potential
resistance to mechanical therapy. The aim of this study was to examine the efficacy of antimicrobial photodynamic therapy (aPDT) as

adjunctive therapy in the treatment of aggressive periodontitis.

Materials and Methods: Ten patients with aggressive periodontitis were treated with scaling and root planning (SRP). The randomly
selected side was additionally treated with aPDT (examined group), and was compared to a side that included only the SRP (control
group). Clinical parameters approximal plaque index (API), bleeding on probing (BOP), probing depth (PD), gingival recession (GR)
and clinical attachment level (CAL) were measured at baseline and re-evaluation. All data were analyzed by an independent and

dependent t-test. All P values less than 0.05 were considered significant.

Results: 6 men and 4 women participated in the study, average age 41.10 (x10.30). 80% are non-smokers, average number of teeth
is 28.30 (£1.95). The examined group shows a statistically significant reduction in PD and CAL (PD baseline 4.00 (+0.45) and
re-evaluation 3.24 (+0.57), and CAL baseline 4.26 (+0.63) and re-evaluation of 3,51 (+0,70)). The control group shows a

statistically significant decrease in PD and CAL (PD baseline 3.70 (+0.42) and re-evaluation 3.21 (+0.56) and CAL baseline 4.00
(+0,53) and re-evaluation of 3.49 (+0.63)). However, no statistically significant differences was observed in intergroup comparison
(p> 0.05).

Conclusion: aPDT in combination with SRP did not show statistically significant clinical improvements compared to SRP alone. Further

research is recommended.
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21. Karla Milo$evié, Mihael Galovié¢ Primjena propolisa u tretmanu mastitisa kod mlijeChih krava

Ciljevi ovog istrazivanja bili su: analizirati sastav bezalkoholne otopine propolisa kako bi se preliminarno utvrdila koncentracija 8
biomarkera propolisa, a u svrhu razvoja standardizirane otopine; odrediti osjetljivost uobiCajenih uzroChika subkliniCkog mastitisa na
bezalkoholnu otopinu propolisa, na sojevima bakterija iz arhive i izoliranima iz sekreta vimena krava u pokusu; odrediti podno$ljivost
bezalkoholne otopine propolisa nakon intramamarne aplikacije kravama; odrediti uGnkovitost, odnosno bakteriologko izljeCenje
nakon i.mam. primjene bezalkoholne otopine propolisa kod subkliniCkog mastitisa kod krava. IstraZivanje je provedeno na pet farmi
mlijeChih goveda pasmine Holstein, a u njega je ukljuCeno 86 mlijeChih krava, odnosno 339 Getvrti. Paralelno su praéena
podnosljivost i bakteriologko izljeCenje Getvrti nakon i.mam. aplikacije 1 i 3%-tne otopine propolisa, a Getvrti su naknadno
razvrstavane u skupine ovisno o vrijednostima BSS i rezultatima bakterioloSkog nalaza prije aplikacije. Dobiveni rezultati pokazuju
da je in vitro uCnak otopine propolisa bio dobar, medutim u odnosu na antibiotike koji se standardno koriste u lijeCGenju kliniCkog
mastitisa ili se u nekim sluCajevima predlazu za lijeCGenje subkliniCkog mastitisa (benzilpencilin, ceftiofur), taj je antimikrobni uQnak
relativno slab. Nadalje, u nagem se istraZivanju pokazalo da bezalkoholna otopina propolisa nakon 2. aplikacije znaCajno kod svih
skupina krava oCekivano dize BSS, medutim taj broj se ve¢ nakon nekoliko dana vraéa blizu vrijednosti kakve su bile prije
aplikacije. Osim toga, trokratnom (dvodnevnom) primjenom bezalkoholnih otopina propolisa je za samo 7 dana postignuto
bakteriologko izlieGenje u ukupno 92,53% sluCajeva. Rezultati ovog istraZivanja pokazuju kako bi intramamarni pripravak bez
propisane karencije, koji nije antibiotik veé primarno imunomodulator kojim bi se mogao uspje$no lijeCti subkliniCki mastitis, bio vrlo

korisna inovacija u stoCarstvu.

The aims of this research were to analyze the composition of the non-alcoholic propolis solution to determine the concentration of 8
biomarkers of propolis in order to standardize the solution; to determine the sensitivity of the common cause of subclinical mastitis to
the non-alcoholic propolis solution, bacterial strains from the archives and isolated from the cow's mammary gland secretion in the
experiment; to determine the tolerance of the non-alcoholic solution of propolis after intramammary application to cows; to determine
efficiency ie bacteriological healing after i.mam. application of non-alcoholic propolis solution to cows suffering from subclinical
mastitis. This research was conducted on five dairy farms of Holstein's cattle and included all together 86 dairy cows or 339 quarters.
Partial exposure to susceptibility and bacterial healing was observed after i.mam. applications of 1 and 3% propolis solutions, and the
quarters were subsequently classified into groups depending on the BSS values and the results of the bacteriological finding prior to
the application. The results have shown that the in vitro effect of the propolis solution was good. On the other hand, compared to the
antibiotics that are commonly used in the treatment of clinical mastitis or in some cases recommend for the treatment of subclinical
mastitis (benzylpencilin, ceftiofur), this antimicrobial effect is relatively weak. Furthermore, our research has shown that non-alcoholic
solution of propolis has significantly increased the values of BSS in all cattle groups after the second application, which was also
expected. After a few days, the number has returned close to the values prior to the application. Additionally, triple application within
two days of non-alcoholic propolis solution, has achieved bacteriological healing in total of 92,53% of cases in only 7 days. The results
of this study have shown, how can an intramammary preparation without withdrawal period, that is actually not antibiotic but primarily

immunomodulator and which could be used to treat efficiently subclinical mastitis, would be very useful innovation in cattle breeding.

22. Zeljka Sabol Prvi dokaz obli¢a Setaria tundra u srna u Hrvatskoj molekularnom metodom

Rod Setaria obuhvaca 43 vrste obli¢a koji parazitiraju u peritonealnoj Supljini ungulata. Posrednici su komarci (Culicidae spp.) i
muhe (Haematobia spp.) koji se invadiraju siSuéi krv s mikrofilarijama. Odrasli paraziti uglavnom nisu patogeni, te uzrokuju blazi
fibrinozni peritonitis. S veterinarskog glediSta vazno je pratiti pojavnost vrste Setaria tundra, budué¢i da u divljih Zivotinja moze
izazvati epidemiju peritonitisa s velikim ekonomskim gubitcima. U Hrvatskoj posljednji zabiljezeni podaci o pojavnosti parazita iz
roda Setaria datiraju iz 1958., kad je dijagnosticirana Setaria labiato-papillosa u srna pa je cilj ovog istrazivanja bio utvrditi vrste iz
roda Setaria koje danas previadavaju kod srna u Hrvatskoj. IstraZivanje je provedeno na 45 uzoraka srna obithih (Capreolus
capreolus), te su obli¢i pronadeni u trbusnoj Supljini 11 Zivotinja (22,2%). Za molekularnu identifikaciju vrsta PCRom sam
umnozila dio cox1 gena. Usporedbom sa sljedovima pohranjenim u GenBank bazi podataka utvrdila sam da paraziti pronadeni u
ovom istrazivanju pripadaju vrsti Setaria tundra, te sam po prvi puta u Hrvatskoj dokazala prisutnost oblica Setaria tundra. Buduci u
literaturi ne postoje podatci o prisutnosti Setaria labiatopapillosa u srna i buduci tadasnja literatura navodi da je teSko morfoloSki
razlikovati vrste Setaria tundra i Setaria labiatopapillosa smatram da je RICHTER (1959.) pogresno identificirao prisutnost vrste

Setaria labiatopapillosa u srna u Hrvatskoj.

Genus Setaria includes 43 species of parasites that infest peritoneal cavity of ungulates. Vectors, mosquitoes (Culicidae spp.) and flies

(Haematobia spp.), transmit the disease through blood infected with microfilaries. Adult parasites are mostly non-pathogenic and



cause mild fibrinous peritonitis. From a veterinary point of view, it is important to monitor the occurrence of Setaria tundra, since in wild
animals it can cause epidemic peritonitis with large economic losses. In Croatia the last published data about parasite from the genus
Setaria date back to 1958, when Setaria labiatopapillosa was identified in roe deer, so the aim of this study was to determine which
species of Setaria prevails in Croatia today. The study was conducted on 45 specimens of Capreolus capreolus, and the roundworms
were found in the abdominal cavity of 11 animals (22.2%). For molecular identification | multiplied part of the cox1 gene by PCR.
Compared to the sequences stored in the GenBank database, | concluded that the parasites found in this research is identical to
Setaria tundra. So for the first time in Croatia | confirmed the presence of the Setaria tundra. Since there are no data on the presence
of Setaria labiatopapillosa in roe deer and former literature indicates difficulty to morphologically differentiate between Setaria tundra
and Setaria labiatopapillosa, | consider that RICHTER (1959) misidentified the presence of Setaria labiatopapillosa in roe deer in

Croatia.

23. Klara Mari¢ i Petra Sostari¢ Biomarkeri periodontalnih bolesti izdvojeni iz sline pasa

KliniCki znaCajni biomarkeri periodontalnih bolesti koji imaju ulogu u dijagnostici, terapiji i prognozi bolesti moraju imati karakteristike
sposobnosti klasifikacije periodontalnih promjena i praéenje uCinka lijeCenja. Do danas nije provedeno istraZivanje kojim bi se
utvrdilo mogu li enzimatski biomarkeri i razina uree u slini pasa posluZiti kao dijagnostiCki medij kod periodontalnih bolesti. Stoga je
cilj ovog istrazivanja bio odrediti koncentracije enzimatskih biomarkera u slini pasa (ALT, AST i ALP) te uree i utvrditi njihove
koncentracije unutar skupina pasa razliitog stupnja zubnog kamenca i promjena na gingivi. U istrazivanje je ukljuGeno 20 zdravih
pasa koji su podijeljeni u Getiri skupine prema razini kamenca: K0, K1, K2, K3 i s obzirom na pregled gingive u dvije skupine: gingiva
bez promjena (GO) i kliniCki promijenjena gingiva (Gprom). Razina enzima ALT u slini nije se razlikovala izmedu skupina dok je
koncentracija enzima AST u slini bila statistiCki znaGajno razliQta izmedu skupina K0 i K3 te K2 i K3. Koncentracija enzima ALP
utvrdena je u znatno viSoj koncentraciji u skupini K2 u usporedbi sa skupinama KO i K1 te u skupini K3 ako ih usporedimo sa
skupinama KO i K1. Kod pasa kod kojih je utvrden gingivitis utvrdene su statistiCki znaCajno vi$e vrijednosti za enzime ALT, AST,
ALP. Koncentracija uree u slini nije pokazala korelaciju sa praéenim periodontalnim promjenama stoga se ne moze smatrati
pouzdanim biomarkerom periodontalnih bolesti. Nasuprot tomu enzimi ALT, AST i ALP pokazali su ve¢ utvrdene korelacije dokazane
u slini kod ljudi stoga ih moZemo smatrati potencijalnim biomarkerima u dijagnostici i pra¢enju terapijskog uQnka u lijeGenju

periodontalnih bolesti kod pasa kao i potencijalni dijagnostiCki model periodontalnih bolesti kod ljudi.

Clinically relevant biomarkers of periodontal disease that have a role in diagnostics, therapy and prognosis must have the ability of
classification of the disease and follow-up treatment. To this date, no research has been conducted that could determine if enzymatic
biomarkers and urea concentration in saliva of dogs can serve as a diagnostic tool for periodontal disease. The aim of this research
was to measure salivary enzymes: ALT, AST and ALP as well as urea and to determine their concentration between groups of dogs
assigned according to calculus index and gingival inflammation. Study included 20 healthy dogs that were divided into groups
according to calculus index (KO, K1, K2, K3) and according to the presence of gingivitis (GO and Gprom) in which saliva enzymes
(ALT, AST, and ALP) and urea were determined. The level of ALT in saliva did not differ between groups, whereas AST concentration
differed significantly between groups KO and K3, and also between groups K2 and K3. We determined significantly higher
concentration of ALP in K2 group compared to KO and K1 and also in K3 group compared to KO and K1. In a group of dogs with
gingivitis (Gprom) we determined significantly higher concentrations of enzymes ALT, AST, and ALP. On the other hand the
concentration of urea in saliva hasn’t shown correlation with observed periodontal pathologies so it can’t be classified as a biomarker.
On the contrary, enzymes ALT, AST and ALP have shown a previously established correlation in human saliva with periodontal
disease occurrence and severity so they can be classified as potential biomarkers in periodontal diseases diagnostics in dogs as well

as a potential diagnostic model for human periodontal pathologies.

24. Marina Spehar, Nikolina Tuskan Usporedba pouzdanosti molekularnih i morfologkih metoda identifikacije crijevnih parazita
Caglia

Sazetak

Identifikacija parazita na temelju morfologkih obiljeZja i dalje se smatra zlatnim standardom u klasithoj kliniCkoj dijagnostici.

Medutim, mogucée su pogredke u identifikaciji zbog male koliQlne dostupnog uzorka, uzorka koji ne obuhvaéa parazita u svim

Zivotnim stadijima te Cnjenice da su odredeni paraziti morfoloki vrlo sliChi. Stoga je cilj nagega rada bio molekularnim

metodama provjeriti pouzdanost morfoloske identifikacije crijevnih parazita prikuplienih iz 23 jedinke Caglja (Canis aureus) iz

Hrvatske. Utvrdili smo da su uzorci dvije vrste obli¢a pravilno identificirani (Toxocara canis, Toxascaris leonina), dok kod vrste Alaria

alata nismo uspjeli provesti molekularnu identifikaciju. Molekularna dijagnostika je pokazala da uzorak morfoloski identificiran kao

obli¢ Uncinaria stenocephala zapravo pripada vrsti Toxocara canis, dok uzorak morfoloski identificiran kao mala pasja trakavica

Echinoccocus granulosus pripada vrsti Echinoccocus multilocularis. Dobiveni rezultati osobito su znaCajni sa stajalita javnog



zdravstva, s obzirom da bolesti koje navedeni paraziti uzrokuju zahtijevaju razliQti pristup u kontroli. Stoga u sluCajevima vaznim za
javno zdravstvo ili kod moguée pojave novih vrsta preporuQujemo provjeru pouzdanosti rezultata upotrebom molekularnih metoda.
VaZan rezulat ovog istraZivanja je i prvi dokaz vrste Echinococcus multilocularis, uzroChika smrtonosne alveolarne ehinokokoze

ljudi, u Cagljeva u Hrvatskoj.

Kljuthe rije(: Cagalj, Canis aureus, Toxocara canis, Echinoccocus multilocularis

Summary

Identification of parasites based on their morphology is still considered as the gold standard in classic clinical diagnosis. However,
there is a possibility for misidentification because of low quality and quantity of sample, sample which does not include all life stages of
parasite or the fact that certain parasites are very similar in their morphological characteristics. So the goal of our research was to test
the reliability of morphological identification of intestinal parasites found in 23 jackals (Canis aureus) from Croatia. We confirmed that
Toxocara canis and Toxascaris leonina samples were identified correctly, while quality of results of our molecular identification were
not good enough to confirm the identification of Alaria alata. Molecular method showed that the nematode morphologically identified as
Uncinaria stenocephala actually is Toxocara canis, while Echinoccocus multilocularis was wrongly identified as Echinoccocus
granulosus. Considering the differences in pathogenesis and treatment of the diseases caused by these parasites, our results are very
important for public health. So we recommend to confirm morphological identification with molecular methods when diagnosing
important parasitic zoonosis and describing new species. Our results are also significant because this is the first identification of

Echinoccocus multilocularis in jackals on Croatian territory.

Keywords: jackal, Canis aureus, Toxocara canis, Echinoccocus multilocularis

25. LiCa Lozica Molekulska karakterizacija APEC sojeva E.coli izdvojenih na farmama peradi u Republici Hrvatskoj
Kolibaciloza uzrokovana APEC (Avian Pathogenic Escherichia coli) sojevima stvara velike gospodarske gubitke u intenzivnoj
peradarskoj proizvodnii. Cesto nastaje kao sekundarna infekcija zbog imunosupresije uzrokovane drugim bolestima. Osim toga,
neadekvatni zoohigijenski uvjeti i drugi stresni Gmbenici kao $to je nesivost mogu utjecati na pojavu bolesti. S obzirom na velike

Stete koje uzrokuje i postojanje zoonotskog potencijala, utvrdivanje prosirenosti APEC sojeva i njihova tipizacija, moze pomo¢i u
provodenju nuznih profilaktiCkih mjera kao $to je cijepljenje. U ovom istraZivanju izdvojeni su sojevi E. coli iz le$ina dostavljenih

na patomorfolosSku pretragu s farmi peradi koje imaju probleme s kolibacilozom. Iz bakterijskih kultura je izdvojena ukupna DNK i
odredena pripadnost filogenetskim skupinama (A, B1, B2, D) dokazivanjem gena chuA, yjaA i ulomka DNK Tspe4.C2 primjenom PCR
reakcije. Utvrdeno je i postojanje pojedinih gena virulencije koji mogu biti pokazatelj patogenosti sojeva. Rezultati ovog istraZivanja
pokazali su da postoji velika raznovrsnost filogenetskih skupina E. coli $to oteZzava provodenje imunoprofilakse, te su utvrdene

razlike u prevalenciji odredenih gena virulencija izmedu pojedinih sojeva.

APEC strains can cause serious loses in poultry production. It often begins as a secondary infection caused by imunosupression.
Moreover, inadequate zoohygienic conditions and stress, as laying period, can cause problems. Because of great loses and possible
zoonotic potential of APEC, molecular characterization and determination of phylogenetic diversity is very important for it can help in
conducting profilactic measures. During this epizootiological survey, E. coli strains were isolated and afterwards molecular
characterization was done. Some of the most frequent virulence genes which can be indicators of strain pathogenicity were
determined. Results showed contamination with different E. coli phylogroups according to phylogenetic group markers (chuA, yjaA,
Tspe4.C2), with predominant finding of B2 phylogroup. In addition, some differences in frequency of certain virulence genes between

isolated strains were determined, which also affects efficiency of immunoprophylactic measures.

26. Kristina Raki¢ UCINAK EGZOGENOG MELATONINA NA MORFOMETRIJSKE OSOBITOSTI SPERMIJA JARCEVA IZVAN
RASPLODNE SEZONE

U umjerenom klimatskom pojasu rasplodna sezona malih prezivaCa traje od sredine ljeta do sredine zime te je stoga dostupnost

proizvoda animalnog porijekla sezonska. Ukoliko proizvodad Zele odgovoriti zahtjevima trZi$ta, nuzno je upravljanje

reproduktivnim svojstvima stada. U kontroli reprodukcije malih preZivaCa u primjeni su izmedu ostalih i sporo otpustajuéi implantati

melatonina. Naime, kakvoca ejakulata jarGeva je znatno lo$ija izvan rasplodne sezone. Nepravilnosti grade glave i repa spermija te

udio pojedine subpopulacije spermija u ejakulatu povezane su s smanjenom plodnosti rasplodnjaka, ranom embrionalnom smrtnoSéu

i skladiStenjem sjemena. Morfometrijska mjerenja osobitosti spermija u domacih Zivotinja intenzivno se istrazuju u novije vrijeme,



no u dostupnoj literaturi nema podataka o uQnku egzogenog melatonina na morfometrijske osobitosti spermija jarCeva u rasplodnoj
sezoni kao ni izvan nje. Ciljevi ovoga rada bili su: 1). odrediti i usporediti vrijednosti pokazatelja morfometrijskih osobitosti spermija
izmedu kontrolne i pokusne skupine jarCeva tijekom pokusnog razdoblja (izvan rasplodne sezone); 2). analizirati dobivene podatke
pokazatelja morfometrijskih osobitosti spermija istraZivanih skupina jarGeva razliCitim statistiCkim metodama; 3). utvrditi
subpopulacije spermija prema morfometrijskim pokazateljima glave i repa spermija te utvrditi razlike u udjelu pojedinih subpopulacije
izmedu istrazivanih skupina; 4). istraziti povezanost morfometrijskih pokazatelja repa spermija s udjelom gibljivosti spermija u
ejakulatu. JarGevi pasmine Francuska alpina (n=12) u dobi od 2 do 4 godine podijeljeni su u pokusnu i kontrolnu skupinu. Pokusnu su
skupinu Qnili jarGevi (n=6) kojima je krajem oZujka aplicirano 4 melatoninska implantanta, a kontrolnu jarCevi (n=6) bez
melatoninskih implantata. Uzorci ejakulata uzimani su pomoc¢u umjetne vagine jednom tjedno od ozZujka do kraja svibnja. Na
obojenim razmazima sjemena metodom po Bloomu (n=144) provedena je morfometrijska analiza na 7289 spermija. Odredeni su
morfometrijska pokazatelji glave i repa spermija: povrsina, opseg, minimalni i maksimalni polumjer, duljina i §irina te su izraCunati
pokazatelji oblika glave spermija: pravilnost, naboranost, eliptiChost i elongacija. Grupiranjem spermija u subpopulacije utvrdeno je da
melatoninska skupina jarGeva tijekom 4. mjeseca pokusnog razdoblja ima znaCajno veéi udio spermija s najduljim repom i znaGajno
maniji udio spermija s najmanjom velilnom sredi$njeg dijela repa u svim pokazateljima te tijekom 5. mjeseca pokusnog razdoblja
znaCajno manii udio subpopulacije spermija s najmanjom velilnom glave spermija u svim pokazateljima. Kategorizacijom jarGeva
prema udjelu gibljivih spermija utvrdeno je da su jarGevi s najve¢om gibljivo$¢u spermija imali spermije s najduljim repom i najveéim
vrijednostima pokazatelja sredisnjeg dijela repa. |z dobivenih rezultata moze se zakljuti da se primjenom multivarijatne statistiCke
analize grupiranja morfometrijskih pokazatelja glave i repa spermija dobiju subpopulacije spermija, koje se statistiCki znaCajno
razlikuju u udjelu pojedinih subpopulacija spermija izmedu kontrolne i pokusne skupine. Pozitivan utjecaj melatonina na prethodno
iskazane udjele subpopulacija spermija odraZava se sa smanjenjem udjela subpopulacija spermija s najmanjom velilnom glave
spermija, udjela spermija s najmanjom velilnom sredi$njeg dijela repa i poveéanjem udjela spermija s najduljim repom u ejakulatu
jarCeva. Na veéu gibljivost spermija jarCeva utieCu dulji sredi$nji dio repa te ukupna duljina repa spermija. Egzogeni melatonin
mogao bi se koristiti u pobolj$anju spermograma rasplodnih jarCeva izvan rasplodne sezone.

Kljuthe rijeQ: jarGevi, melatonin, izvan rasplodne sezone, morfometrijska analiza, subpopulacije spermija

In the moderate climate zone duration of reproductive season in small ruminants is from mid-summer to mid-winter and, thus, the
availability of food products of animal origin is seasonal. Considering that producers intend to respond to demands of market it is
necessary to manage reproductive characteristics of their herd. For control of reproduction of small ruminants in use are among others
also slow

realeasing melatonin implants. Namely, quality of bucks ejaculate is significantly lower during non-breeding season. The irregularities
in spermatozoa shape of head and tail and proportion of particular subpopulation of spermatozoa in ejaculate are associated with
decreased fertility, early embryonic deaths and semen cryopreservation. More recently there is intensive research on morphometric
characteristics of spermatozoa in domestic animals but in available literature there are no data regarding impact of exogenous
melatonin on morphometric characteristics buck spermatozoa during breeding and non-breeding seasons. The objectives of this study
were to: (1) determine and compare values of morphometric characteristic parameters of spermatozoa between control and treated
groups of bucks during the experimental period (non-breeding season); (2) analyze obtained data regarding parameters of
spermatozoa morphometric characteristics in studied groups of bucks by different statistical methods; (3) establish spermatozoa
subpopulations in accordance to morphometric parameters of spermatozoa head and tail and detect differences in proportions of
particular subpopulation between studied groups; (4) investigate relation between morphometric parameters of spermatozoa tail with
proportion of spermatozoa motility in ejaculate. Bucks of French alpine breed (n=12) aged from 2 to 4 years were assigned into
experimental and control groups. The experimental group comprised bucks (n=6) with 4 melatonin implants inserted by the end of
March and control bucks (n=6) without melatonin implants. The samples of ejaculate were taken by artificial vagina on weekly basis
from March to the end of May. Morphometric analyses were performed on 7289 spermatozoa in smears of semen stained by method
after Bloom (n=144). Following morphometric parameters were determined for spermatozoa head and tail: area, diameter, minimal
and maximal radius, length and width as well as following calculated parameters of spermatozoa for head shape: regularity, rugosity,
ellipticity and elongation. By clustering of spermatozoa in subpopulations it was established that melatonin-treated group of bucks
during fourth month of the experimental period had significantly higher proportion of spermatozoa with the longest tail and significantly
lower proportion of spermatozoa with lowest size of middle part of tail in all parameters as well as during fifth month of the
experimental period significantly lower proportion of spermatozoa subpopulation with the lowest size of head in all size parameters. By
categorization of bucks according to proportion of motile spermatozoa it was established that the bucks with the highest motility of

spermatozoa had spermatozoa with the longest tail and the highest values of middle part of tail parameters. Based on obtained data it



can be concluded that the use of multivariate statistical analysis of clustering spermatozoa by morphometric parameters resulting in
subpopulations of spermatozoa which were statistically different in proportion of particular subpopulations of spermatozoa between
control and experimental groups. The positive impact of melatonin on abovementioned proportions of spermatozoa subpopulations
was reflected with decreased proportion of spermatozoa subpopulation with the lowest size of head, proportion of spermatozoa
subpopulation with the lowest size of middle part of tail and increased proportion of spermatozoa subpopulation with the longest tail in
buck ejaculates. Higher motility of buck spermatozoa was influenced by longer middle part of tail and total length of tail. Thus,
exogenous melatonin could be used for the improvement of spermogram in breeding bucks during non-breeding season.

Key words: bucks, melatonin, non-breeding season, morphometric analysis, spermatozoa subpopulations
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27. Karla Neral, Borna Nad UQnak botaniCkog insekticida azadirachtin na intenzitet ishrane i smrtnost razli(tih razvojnih stadija
krumpirove zlatice
Azadirachtin odnosno biljni insekticid dobiven iz biljke indijskog jorgovana ili neem-a djeluje kao regulator rasta te odbija i smanjuje
ishranu Stetnih kukaca. Kao i vecina biljnih insekticida, azadirachtin se smatra ekotoksikoloski vrlo prihvatljivim za suzbijanje
Stetnika. Krumpirova zlatica, Leptinotarsa decemlineata Say. (Coleoptera: Chrysomelidae) predstavlja najvaznijeg Stetnika
merkantilnog krumpira u Republici Hrvatskoj. Stete uzrokuju odrasli oblici i lilinke razli(tih razvojnih stadija izgrizaju¢i lisée
krumpira. Prekomjerna i nestru(ha uporaba klasichih kemijskih insekticida dovela je do razvoja rezistentnosti krumpirove zlatice.
Alternativu kemijskim insekticidima u danasnje vrijeme predstavljaju biljni insekticidi. Osim Sto azadirachtin djeluje kao regulator
rasta i uzrokuje mortalitet Stetnika, ukljuCujuéi i krumpirovu zlaticu, repelentnim djelovanjem pridonosi smanjenju $teta.
IstraZivanje polazi od pretpostavke da o razvojnom stadiju kukca ovisi uCinkovitost azadirachtina te da osim izravnog mortaliteta
azadirachtin moze znaGajno smanijiti tete od ishrane svih razvojnih stadija. U laboratorijskim pokusima istrazen je uGnak tri
doze pripravka NeemAzal na lidnke prvog i tre¢eg razvojnog stadija i imaga krumpirove zlatice. Utvrden je mortalitet i intenzitet
ishrane tretiranih jedinki. Pripravak NeemAzal pokazao je veéu uCnkovitost na liinke prvog razvojnog stadija (L1) u odnosu na
lidinke tre¢eg razvojnog stadija (L3), a nije izazvao mortalitet imaga. UoCava se da uQnkovitost insekticida na lilinke oba razvojna
stadija raste s porastom doze primijenjenog insekticida. Utvrdeno je da se svi istrazivani razvojni stadiji signifikantno manje hrane
tretiranim listom pri Gemu je utjecaj na ishranu najveéi kod lidnki prvog razvojnog stadija, a najslabiji kod imaga. Nije utvrdena razlika
u smanjenju lisne povrsine uzrokovana dozama primijenjenog insekticida. Pri vrednovanju bioloSkih sredstava za zastitu bilja
iznimno je vaZno uzeti u obzir i sekundarne uCinke ovih pripravaka kao $to su prestanak ili smanjenje ishrane jer oni pridonose

ukupnom unku pripravka na porast populacije kukaca i na smanjenje $teta.

Azadirachtin or botanical insecticide derived from a plant of Indian lilac or neem acts as a plant growth regulator and refuses
nourishment and reduces of harmful insects. As the most of botanical insecticides, azadirachtin is considered ecotoxicologically very
acceptable for the pest control. Colorado potato beetle (CPB), Leptinotasra decemlineata Say. (Coleoptera: Chrysomelidae) is the
most important pest of potatoes in Croatia. By chewing potato leaves, larvae and adult forms are reducing leaf araea. Excessive and
improper use of classical chemical insecticides has resulted in the development of the resistance CPB. An alternative to chemical
insecticides today are botanical insecticides. In addition to azadirachtin acts as a growth regulator and causes mortality of pests,
including the CPB, a repellent action contributes to the reduction of damage. The study assumes that the development stage of an
insect is dependent effectiveness of azadirachtin and other than direct mortality azadirachtin can significantly reduce damage from
feeding of all life stage. In laboratory experiments, we studied the effect of three doses the product NeemAzal on the larvae of the first
and third larval stages and on adults of potato beetle. The mortality and intensity of feeding of treated individuals have been
established. NeemAzal formulation showed greater effectiveness on the larvae of the first development stages (L1) in relation to the
third stage (L3), and has not caused mortality of adults. It is noticeable that effectiveness of insecticides on the larvae both
developmental stages increases with the increase the dose applied insecticide. It was determined that all investigated stages
consumed significantly less food (treated leaf) where the impact on the feeding was highest on the 1st larval stage comparing to the
3rd larval stage, and the weakest on adult form. There were no differences in the reduction of feeding among the different doses of
applied insecticide. When evaluating the biological plant protection products is extremely important to consider the secondary effects
of these products, such as suspension or reduction feeding because they contribute to the overall effect the product on the increase

the population of insects and on the reducing damages.

28. Helena Senko i Petra Spoljari¢ Tehnoloski potencijal sojeva Lactobacillus sakei izoliranih iz tradicionalnih kobasica od mesa



divljad
Spontano fermentirane trajne kobasice od mesa divljad proizvode se u Hrvatskoj na brojnim malim obiteljskim gospodarstvima i
dragocjen su izvor korisnih mikroorganizama, naroCto bakterija mlijeChe kiseline (BMK). Medutim, nestandardizirani uvjeti
proizvodnje Gesto rezultiraju neujednaGenom mikrobiolo$kom kvalitetom takvih kobasica $to ih Oni i potencijalnim izvorom
patogenih mikroorganizama. S ciljem njihove standardizacije, u ovom istraZivanju je ispitan tehnoloski potencijal 27 sojeva
Lactobacillus sakei, za potencijalnu primjenu kao starter kulture. Svi istraZivani sojevi su pokazali lipolitiCku aktivnost, dok je 25
sojeva pokazalo proteolitiCku aktivnost na podlogama s dodanim obranim mlijekom, a samo je jedan od tih sojeva pokazao
sposobnost razgradnje proteina sarkoplazme ekstrahiranih iz svinjskog mesa. Istrazivani sojevi su pokazali dobru sposobnost
acidifikacije mesnog medija, nakon 24 h (pH = 3,76 do 5,89), odnosno nakon 7 dana inkubacije (pH = 3,37 do 4,45). Vecina sojeva
(92,59 %) je pokazala rezistenciju na vankomicin (Va5), dok 66,67 % sojeva nije pokazalo rezistenciju na niti jedan od ostalih
istrazivanih antibiotika. Dva soja nisu pokazala rezistenciju na niti jedan od istraZivanih antibiotika, ukljuQujuéi vankomicin. PCR
metodom detektirani su geni koji kodiraju za biogene amine; histamin (hdc), tiramin (tdc) i putrescin (odc) i kadaverin (Idc) od kojih je
jedino detektiran tdc kod 4 soja. HemolitiCki aktivan nije bio nijedan izolat. Temeljem dobivenih rezultata najpogodniji kandidati kao
starter kultura su sojevi MSE_13, C_end_1, C_15d_13 i MSE_44. Selektirani sojevi ne pokazuju steCenu rezistenciju prema niti
jednom antibiotiku, izuzev vankomicina, ja je rezistencija intrinziCha. Takoder, nemaju detektirane gene koji kodiraju za produkciju

biogenih amina, a istodobno pokazuju dobre tehnoloSke karakteristike.

Kljuthe rijeQ: tradicionalne kobasice, laktobacili, sigurnost hrane, molekularne metode

Spontaneously fermented game meat sausages are produced in Croatia on small family farms and they are precious source of
beneficial microorganisms, in particular lactic acid bacteria (LAB). However, non-standard production conditions often result in uneven
microbiological quality of such sausages, making them a potential source of pathogenic microorganisms. With the aim of their
standardization, the technological potential of 27 Lactobacillus sakei strains were investigated in this study, for their potential
application as a starter culture. All investigated strains showed lipolytic activity, while 25 strains showed proteolytic activity on
substrates with added skim milk, and only one of these strain demonstrated the ability to degrade the sarcoplasmic proteins extracted
from pork meat. Also, the strains showed a good ability to acidificate the meat medium after 24 h (pH = 3.76 to 5.89), or after 7 days
of incubation (pH = 3.37 to 4.45). Most strains (92.59 %) exibited resistance to vancomycin (Va5), while 66.67 % of the strains showed
no resistance to any of the other tested antibiotics. Two strains showed no resistance to any of the investigate antibiotics, including
vancomycin. By PCR method the presence of genes encodingh for biogenic amines were screened; histamine (hdc), tiramine (tdc),
putrescine (odc) and cadaverine (Idc). Only tdc was detected in 4 strains. None of the strains was hemolitically active. Based on the
obtained results, the most suitable candidates for starter cultures are strains: MSE_13, C_end_1, C_15d_13, and MSE_44. Selected
strains showed no resistance towards any antibiotic, except vancomycin, whose resistance is intrinsic. Also, they have no detected

genes encoding for production of biogenic amines and at the same time they show good technological characteristics.

Key words: traditional sausages, lactobacilli, food safety, molecular methods

29. Bernardica JelCié¢ UblaZavajuéi uQnak arbuskularne mikorize na stres izazvan nedostatkom fosfora kod pSenice
NajznaCajnije prilagodbe biljaka na nedostatak fosfora ukljuCuju promjene morfoloskih karakteristika korijena i uspostavu
arbuskularne mikorize (AM). Utjecaj AM gljiva na usvajanje fosfora dobro je poznat, medutim vrlo je malo poznato o njihovom utjecaju
na morfoloske karakteristike korijenovog sustava u uvjetima nedostatka fosfora, te njihov moguéi ublazavajuéi uGnak na stres
izazvan nedostatkom fosfora.

Ciljevi ovog istrazivanja bili su: i) opisati utjecaj AM na morfoloSke karakteristike korijena psSenice (Triticum aestivum, L.) u
uvjetima smanjene dostupnosti fosfora; ii) utvrditi utjiecaj AM na efikasnost usvajanja fosfora kod pS$enice; iii) procijeniti
ublazavajuéi uQnak AM na promjene fluorescencije klorofila u uvjetima nedostatka fosfora, te utvrditi ukupni ublazavajuéi uQnak
AM na nedostatak fosfora kod p$enice.

Pokus je postavljen u pouch sustavima. Biljke p&enice, sorte U1-OsjeCka $i$ulja, uzgajane su u Magnavaca hranjivoj otopini
tijekom 20 dana. Tretmane su predstavljale dvije koncentracije fosfora u hranjivim otopinama: niska (P-) (1 uM P L-1) i visoka (P+)
(45 uM P L-1), te dva tretmana inokulacije biljaka AM gljivama vrste Rhizophagus irregularis: inokulirane (M) i ne inokulirane (NM)

biljike. Morfoloske karakteristike korijenovog sustava odredivane su pomoéu WinRhizo Pro softvera 5., 10. i 15. DNP. Na kraju



pokusa, 20 DNP, izmjereni su parametri fluorescencije klorofila, koji su ukljuQvali: maksimalnu kvantnu efikasnost PSII kod biljaka
adaptiranih na tamu (Fm-FO/Fm), efektivnu kvantnu efikasnost PSII (Y(Il)), te relativni intenzitet transporta elektrona (ETR) kod biljaka
adaptiranih na svjetlo. Biljke su podijeliene na nadzemne i podzemne organe, pri Cemu je u nadzemnim organima utvrdena suha
masa te koncentracija i apsolutna koliCina fosfora, dok je korijenje obojano radi utvrdivanja broja i duZine korijenovih dlaCica.

AM inokulirane biljke razvile su Siri i povrSinom veci korijenov sustav, Sireg kuta grananja u odnosu na ne inokulirane biljke,

neovisno o koncentraciji fosfora. AM inokulacija utjecala je i na povec¢anje ukupne duljine korijena kod biljaka uzgajanih pri niskoj
koncentraciji fosfora. AM inokulirane biljke su pri obje koncentracije fosfora u hranjivim otopinama stvorile veéu suhu masu nadzemnih
organa.

Nedostatak fosfora uzrokovao je smanjenu efikasnost PSII kod biljaka adaptiranih na svjetlo te kod biljaka adaptiranih na tamu. Kod
biljaka adaptiranih na svjetlo, AM inokulacija ublaZila je negativne uQnke stresa nedostatka fosfora na ETR te Y(I).

Ovi rezultati ukazuju da u uvjetima nedostatka fosfora kod AM inokuliranih biljaka dolazi do efikasnije preraspodjele fosfora, promjene
rasta korijenovog sustava koji predstavlja poveéani izljev asimilata i neizravno potiCe fotosintezu te na taj nain ublazava stres

izazvan nedostatkom fosfora.

Kljuhe rijeQ: arbuskularno mikorizne gljive, koncentracija fosfora, morfologija korijena, fluorescencija klorofila

The most significant plant adaptations to the low phosphorus (P) availability include changes of the root morphological traits and the
formation of arbuscular mycorrhizae (AM). The influence of AM fungus on the phosphorus acquisition is well known. Yet little is known
about their influence on the root morphological traits in conditions of low phosphorus availability as well as their possible mitigating
effect on phosphorus deficiency stress.

Aims of this study were: i) description of the influence of AM on the root morphological traits of wheat (Triticum aestivum, L.) in
conditions of low phosphorus availability; ii) to determine the influence of AM on the P acquisition efficiency; iii) to evaluate the
mitigating effect of AM on changes in chlorophyll fluorescence caused by P deficiency and determine the overall mitigating effect of
AM on the wheat P deficiency.

The experiment was conducted in pouch systems. Wheat plants, U1-OsjeCka $i$ulja variety, were grown in Magnavaca’s nutrient
solution for 20 days. Treatments were represented as low and high phosphorus concentrations in nutrient solutions (1 and 45 uM P
L-1, respectively) and as two treatments of inoculation with arbuscular mycorrhizal fungi (Rhizophagus irregularis): inoculated (M) and
non-inoculated (NM) plants. Root morphological traits were determined using WinRhizo Pro software 5th, 10th and 15th days after
planting (DAP). Chlorophyll fluorescence parameters were measured at 20 DAP, and included maximum quantum yield of PSIl in
dark-adapted plants ((Fm-FO)/Fm), and effective quantum yield of PSII (Y(ll)) and electron transport rate (ETR), measured in plants
adapted to light. At the end of the experiment plants were divided into root and shoot, where the dry mass and P concentration,
including absolute P content in the shoot were determined. The roots were dyed to determine the number and length of root hairs.
AM inoculated plants developed broader root systems with a wider growth angle and larger surface area compared to non-inoculated
plants regardless of phosphorus concentration treatment. AM inoculation also increased the total root length in plants grown at low
phosphorus concentrations. Dry mass of AM inoculated plants increased at both P treatments.

Phosphorus deficiency reduced quantum yields of PSII in plants adapted to light and dark adapted plants. In plants adapted to light,
AM inoculation mitigated the negative effects of P stress on ETR and Y(lI).

These results indicate that phosphorus deficiency in AM inoculated plants results in a more efficient redistribution of P within the plant.
In addition, changes in the root system growth increased sink capacity for the assimilate translocation, which in turn stimulates

photosynthesis, thus aleviates the stress caused by phosphorus deficiency.

Key words: AM fungi, phosphorus concentration, root morphology, chlorophyll fluorescencel|

PREHRAMBENO-BIOTEHNOLOSKI FAKULTET

30. Ana DobrinCi¢ i Lucija Tuden UQnkovitost razliCtih postupaka ekstrakcije lista masline obzirom na koncentraciju ukupnih
fenola i antioksidacijski kapacitet ekstrakta

Cilj ovog rada bio je istraziti utjecaj razliQtih postupaka ekstrakcije (konvencionalna ekstrakcija uz refluks, ekstrakcija potpomognuta

ultrazvukom, ekstrakcija potpomognuta mikrovalovima i ekstrakcija potpomognuta visokim tlakom) i razliQtih tehnologkih parametara

(vremena tretiranja, omjera uzorka i otapala te ovisno o tehnici broj ponavljanja ili amplituda ili temperatura ili tlak) na koncentraciju

ukupnih fenola i antioksidacijski kapacitet ekstrakta lista masline te optimirati navedene postupke ekstrakcije.

Istrazivanja su provedena na osu$enom listu masline sorte Oblica. Odredivanje koncentracije ukupnih fenola provodilo se



spektrofotometrijskom metodom uz pomo¢ Folin-Ciocalteu reagensa. Antioksidacijski kapacitet ekstrakata odreden je metodom
elektronske spinske rezonancije pomoéu DPPH radikala a maksimalna vrijednost je izrazena kao 100 %.

Dobiveni rezultati su statistiCki obradeni i optimiranje je provedeno metodom odzivnih povrsina. Primjenom svih tehnika i parametara
ekstrakcije postignuta je koncentracija ukupnih fenola u rasponu 48,21 mg GAE/g s.tv. — 68,35 mg GAE/g s.tv. i antioksidacijski
kapacitet u rasponu 29,26 % - 79,23 %.

Prema dobivenim rezultatima masa od 1,5 g pokazala se povoljnijom od mase 3 g kao i krace trajanje tretmana za sve tehnike
ekstrakcije osim one potpomognute ultrazvukom. Utjecaj ostalih ispitivanih parametara ovisio je o primijenjenoj tehnici ekstrakcije.
Najbolji rezultati konvencionalnom ekstrakcijom za koncentraciju fenolnih spojeva (68,35 + 3,16 mg GAE/g s.tv.) postignuti su
uzastopno ponovljenom ekstrakcijom 3 puta po 10 min a za antioksidacijski kapacitet (47,64 %) ponavljanjem ekstrakcije 2 puta po 18
min. Jedino pri ekstrakciji potpomognutoj ultrazvukom za koncentraciju ukupnih fenola najbolji postignuti rezultati (66,49 + 0,81 mg
GAE/g s.tv.) su s masom uzorka 3 g i to uz amplitudu 50 % tijekom duzeg vremena (21 min), a za antioksidacijski kapacitet (47,56
% ) najbolji parametri su 100 % amplitude u vremenu 12 min. Najbolji rezultati ekstrakcije mikrovalovima za koncentraciju fenolnih
spojeva (68,19 + 3,15 mg GAE/g s.tv.) dobiju se u kraéem vremenu (2 min) i pri viSoj temperaturi (80 [ C) dok se najveci
antioksidacijski kapacitet (55,24 %) dobije pri temperaturi 55 (1 C. Najvece vrijednosti koncentracije fenolnih spojeva (67,81 + 3,63
mg GAE/g s.tv.) pri ekstrakciji visokim tlakom postignute su pri tlaku 500 MPa i 5 min dok se najbolji rezultat za antioksidacijski
kapacitet (40,47 %) dobije u vremenu od 1 minute.

Koncentracije ekstrahiranih fenolnih spojeva pri optimalnim uvjetima sve Getiri tehnike ekstrakcije su podjednake medutim
ekstrakcijom mikrovalovima postiZe se u najkracem vremenu, tj. za samo 2 min. Istom tehnikom dobije se i najbolji antioksidacijski

kapacitet ekstrakta.

The aim of this research was to investigate the effect of various extraction methods (conventional extraction under reflux, ultrasound
assisted extraction, microwave — assisted extraction and high pressure extraction) and various technological parameters (extraction
time, sample to solvent ratio, and depending on extraction method the number of extraction steps, amplitude or pressure) on the total
phenolic concentration and antioxidant capacity of olive leaf extract and optimize these extraction methods.

Dried leafs of Dalmatian autochthonic olive cultivar Oblica were used for extraction. The total polyphenolic content of olive leaf extracts
was determined spectrophotometrically using Folin — Ciocalteu method while electron spin resonance (ESR) spectroscopy was used
to determinate antioxidant capacity by DPPH, with maximum value. Obtained results were statistically evaluated and the optimization
was performed by the response surface method. Total phenolic concentration is in the range from 48.1 mg GAE/g d.m. to 68.35 mg
GAE/g d.m., while the antioxidant capacity is in a range from 29.26 % to 79.23 %.

For almost all extraction methods the weight of 1.5 g showed better results that weight of 3 g. Furthermore, a shorter extraction time
proved to be more effective for all methods except for ultrasound assisted extraction. The influence of other investigated parameters
was depended on the applied extraction method.

Using conventional extraction with reflux the highest results of total phenolic concentration (68.35 + 3.16 mg GAE/g d.m.) were
achieved in 3 extraction steps for 10 min, while for antioxidation capacity the best results (47.64 %) were obtain in 2 extraction steps
for 18 min. Only by using ultrasound assisted extraction, sample mass of 3 g showed better results for total phenolic concentration
(66.49 £ 0.81 mg GAE/g d.m.), using amplitude of 50 % for 21 min, and antioxidation capacity (47.56 %), using amplitude of 100 %
for 12 min. The highest concentration of phenolic compounds (68.19 + 3.15 mg GAE/g d.m.), using microwave — assisted extraction,
was obtained in a shorter time (2 min) and at a higher temperature (80 °C) while the highest antioxidant capacity (55.24 % ) was
obtain at 55 °C. Using high pressure extraction, the highest concentrations of phenolic compounds (67.81 + 3.63 mg GAE/g d.m.)
was achieved at 500 MPa and 5 min, while the best result for antioxidant capacity (40.47 %) was obtained after 1 minute of extraction.
Total phenolic concentration, at optimal conditions, is similar for all four extraction methods. However, microwave — assisted extraction

required the shortest time (only 2 minutes) and it provided the best antioxidant capacity of the extract.

31. Tena Cadez, Marina ZubCié In vitro sustav za testiranje utjecaja probiotika i prebiotika na ravnotezu crijevne mikrobiote
Mikrobiota, definirana kao zajednica mikroorganizama koji obitavaju na i u ljudskom tijelu, stekla je znaCajnu ulogu u odredivanju
utjecaja na zdravlje i dobrobit ljudi. Mikrobiota se mijenja tokom Zivotnog vijeka i njen sastav odrazava Covjekove Zivotne i
prehrambene navike te upotrebu lijekova. Medutim, neke promjene mikrobiote se povezuju s raznim bolesnim stanjima koje variraju

od gastrointestinalnih i metaboliCkih pa sve do bolesti kao $to je Alzheimerova bolest. Pretilost je takoder jedna od tih bolesti,



odnosno stanja, za koje se vjeruje da su povezane s mikrobiotom pa se iz tog razloga ulaZzu napori da se takva stanja lijeCe
manipulacijom mikrobiote. Postoji nekoliko naClna manipulacije mikrobiote od kojih su najGe$¢i upotreba probiotika i prebiotika. U
ovom radu se istraZivao uCnak upotrebe (dodatka) probiotiCkih bakterija koje se povezuju s pojavom smanjenja tjelesne teZine i
prebiotika na sastav mikrobiote u probavnom sustavu pretile osobe. Iz tog razloga, koriSten je in vitro sustav za simulaciju silaznog
dijela ljudskog debelog crijeva, a promjene u mikrobioti su istrazivane sekvencioniranjem 16S rRNA gena. Dobiveni rezultati ukazuju
da dodavanije probiotika i prebiotika, mijenja sastav mikrobiote probavnog sustava na svojstven naCn prikazan beta raznoliko$¢u
koja omoguéuje specifitho grupiranje svake zasebne vrste intervencije. Takoder je uoGeno smanjenije bakterijske bioraznolikosti u in

vitro sustavu tokom vremena.

Microbiota, defined as microorganisms living on and in human host, has gained significant role in determining and affecting human
health and wellbeing. Our microbiota changes through lifetime and reflects the lifestyle, nutritional habits and medication usage of the
host. However some changes in microbiota have been link to diseased states ranging from gastrointestinal, metabolic and even
diseases like Alzheimer's disease. Obesity is also one of the diseases believed to be linked to microbiota and there are efforts to treat
it by affecting the microbiota. There are several ways to affect microbiota — most common being administration of probiotics and
prebiotics. In this work, effects of administration of probiotic bacteria correlated to weight loss and prebiotic on composition of
gastrointestinal microbiota of obese person are assessed. For that purpose we have used in vitro system simulating distal part of the
human colon and changes in the microbiota were assessed by 16S rRNA gene sequencing. Results indicate that addition of both
probiotic and prebiotic changes the composition of gastrointestinal microbiota with distinct pattern, as assessed by beta diversity
analysis, allowing us to distinctly cluster each type of intervention. Also observed, was the reduction of bacterial biodiversity with

elapsed time in the in vitro system.

32. Veronika Gunjevi¢, lvana Papaik Zeleni pristupi u ekstrakciji i izolaciji antocijana iz komine grozda
Ilvana Papaik
Veronika Gunjevi¢

Zeleni pristupi u ekstrakciji i izolaciji antocijana iz komine grozda

Industrija vina proizvodi velike koliCine nusproizvoda i otpada medu kojima je i komina grozda. Odlaganje komine grozda kao
otpada rezultira zagadenjem okoli$a stoga postoji potreba za daljnjim iskoriS§tavanjem ovog nusprodukta. Nadalje, komina crnog
grozda je iznimno bogata polifenolnim spojevima, a ponajviSe antocijanima. Antocijani djeluju kao snazni antioksidansi, imaju
antibakterijasko, protuupalno i antitumorsko djelovanje te mnoge druge pozitivne utjecaje na ljudsko zdravlje. Kako bi Kkoristili ovu
vrijednu skupinu biolo$ki aktivnih spojeva nuZna je njihova ekstrakcija, a buduci da konvencionalne metode ekstrakcije imaju
mnogobrojne nedostatke, potrebno je primijeniti metode zelene ekstrakcije. Stoga je u ovom radu istrazena ekstrakcija antocijana iz
komine grozda potpomognuta istovremenom primjenom ultrazvuChog i mikrovalnog zraCenja uz uporabu prirodnog eutektiCkog
otapala (engl. Natural Deep Eutectic Solvent, NADES) kolin klorid:limunske kiseline. Optimizacija procesnih parametara ekstrakcije
provedena je metodom odzivnih povrSina. Eksperimentalnom provedbom ekstrakcije pri modelom odredenim optimalnim uvjetima,
ostvaren je maseni udio ukupnih antocijana u ekstraktu od 1,76 mg gs.tv.-1. Navedena zelena ekstrakcija antocijana usporedena je s
ekstrakcijom anotocijana iz komine grozda takoder potpomognutom istovremenom primjenom ultrazvuChog i mikrovalnog zraCenja,
ali pomocu konvencionalnog otapala — zakiseljenog etanola. Pri optimalnim uvjetima eksperimentalnom provedbom ekstrakcije je
dobiven maseni udio ukupnih antocijana u ekstraktu od 1,55 mg gs.tv.-1. Prema navedenim rezultatima, vidljivo je da se ekstrakcija
NADES-om kolin klorid:limunska kiselina pokazala mnogo uGnkovitijom za ekstrakciju antocijana iz komine grozda od ekstrakcije
zakiseljenim etanolom. Nadalje, provedene su i ekstrakcije antocijana iz komine grozda pomoc¢u NADES-a kolin klorid:limunska
kiselina potpomognute samostalnom uporabom ultrazvuka i mikrovalova, te su rezultati ukazali na ve¢u uQnkovitost ekstrakcije
prilikom istovremene uporabe ultrazvuChog i mikrovalnog zraGenja. Kako bi se omogucila primjena ekstrahiranih antocijana u obliku
dodataka prehrani ili lijekova, provedena je izolacija antocijana iz ekstrakta pripravljenog iscrpnom ekstrakcijom uz istovremenu
ekstrakciju ultrazvuChim i mikrovalnim zraGenjem pomoéu NADES-a kolin klorid:limunske kiseline. Izolacija je provedena na smoli
Amberlite XAD-7HP te je pri tome iz ekstrakta izolirano 46,38 % ukupnih antocijana. Prilikom izolacije antocijana na smoli provedena
je i reciklacija NADES-a kolin klorid:limunska kiselina kako bi se pokazao industrijski potencijal ove metode te opravdala odrzivost i
ekonomiChost navedenog procesa. Reciklirano je 67,56 % NADES-a. Rezultati izolacije antocijana i reciklacije kori$tenog otapala su
zadovoljavajuéi i obec¢avajuéi, no za daljnje pobolj$anje uQnkovitosti procesa nuzna je optimizacija i daljnja istraZivanja.

PriloZeni rad predstavlja doprinos razvoju novih, konkurentnih i ekoloSki prihvatljivih procesa u ekstrakciji biolo$kih aktivnih

spojeva iz nusprodukata prehrambene industrije, s naglaskom na primjenu NADES-a i istovremenog ultrazvuChog i mikrovalnog



zraCenja u izolaciji antocijana. Takoder, rezultati ovog istraZivanja mogu dati smjernice i biti koristeni u istraZivanjima

iskoristavanja i primjene drugih nusproizvoda poljoprivredne i preradivaCke industrije.

Kljuthe rijed: antocijani, prirodna eutektiCka otapala, makroporozna smola, ultrazvuCha ekstrakcija, mikrovalna ekstrakcija

lvana Papaik

Veronika Gunjevi¢

Green approaches in extraction and isolation of anthocyanins from grape pomace

The wine industry produces large amounts of by-products and wastes, including grape pomace, disposal of which can result in
environmental pollution. Therefore, there is a need for further exploitation of this by-product. The grape pomace is extremely rich in
polyphenol compounds, mostly anthocyanins, that act as powerful antioxidants and have antibacterial, anti-inflammatory and
anticancer activity, to name a few possible positive effects on human health. To use this valuable biologically active group of
components, extraction is necessary. Since conventional extraction methods have many drawbacks, especially if we consider their
effect on the environment, green extraction methods present an environment-friendly alternative. Thus, in this paper, extraction of
anthocyanins from grape pomace assisted by simultaneous ultrasonic and microwave irradiation using natural deep eutectic solvent
(NADES) choline chloride:citric acid is presented. The optimization of the process parameters of the extraction was carried out by the
Response surface methodology. By performing extraction under optimal conditions determined by the model, a mass fraction of total
anthocyanins of 1.76 mg gd.m.-1 in extract was obtained. The aforementioned green extraction of anthocyanins was also compared
with the standard extraction of anthocyanins from the grape pomace assisted by simultaneous ultrasonic and microwave irradiation, by
using conventional solvent — acidified ethanol. Under the optimal conditions of extraction, a mass fraction of total anthocyanins of 1.55
mg gd.m.-1 in ethanol extract was obtained. According to the results, it is evident that the extraction with NADES choline chloride: citric
acid is more effective for the extraction of anthocyanins from grape pomace than extraction with acidified ethanol. Furthermore,
extraction of anthocyanins from grape pomace using NADES choline chloride:citric acid assisted by separated ultrasound and
microwave irradiation was performed, and the results indicated a higher efficiency of extraction when using ultrasonic and microwave
irradiation simultaneously. In order to enable the use of extracted anthocyanins in the form of dietary supplements or medications,
anthocyanins obtained by extensive extraction assisted by simultaneous ultrasound and microwave irradiation using NADES choline
chloride:citric acid were isolated. Isolation was performed on Amberlite XAD-7HP resin and 46.38% of total anthocyanins was isolated
from the extract. During the anthocyanins isolation on the resin, recycling of NADES choline chloride:citric acid was also performed to
show the industrial potential of this technology and justify the sustainability and cost-effectiveness of the process. 67.56% of NADES
was recycled. The results of the isolation of the anthocyanins and the recycling of the solvent are satisfactory and promising, but to
further improve the efficiency of the process, it is necessary to conduct further research and optimization.

Presented paper contributes to the development of new, competitive and environmentally acceptable processes in the extraction of
biologically active compounds from by-products of food industry, focusing on the application of NADES and simultaneous ultrasonic
and microwave irradiation in the isolation of anthocyanins. The results of this research could be also used as a guidance in exploitation

and application of other by-products of the agricultural and processing industry.

Keywords: anthocyanins, natural deep eutectic solvents, macroporus resin, ultrasound-assisted extraction, microwave-assisted

extraction

33. Ana NovaCié KljuCha uloga Arp podjedinica u regulaciji aktivnosti kromatin-remodelirajuéih kompleksa u kvascu
Saccharomyces cerevisiae
U strukturi kromatina DNA je Grrsto omotana oko histonskih proteina, $to djeluje represivno na sve stanithe procese koji ukljuQuju
interakcije drugih proteina i DNA, kao $to je proces aktivacije transkripcije gena. Remodeliranje strukture kromatina promotorske
regije gena je stoga nuzan korak koji prethodi procesu inicijacije transkripcije. Remodeliranje kromatina provode
kromatin-remodelirajuéi kompleksi koji koriste energiju hidrolize ATP-a za disocijaciju histona s DNA, Ome se oslobadaju mjesta na
DNA za vezanje aktivatora transkripcije i RNA polimeraze. Ovi oligoproteinski kompleksi uz katalitiCku podjedinicu sadrze i dodatne
podjedinice preko kojih se regulira aktivnost kompleksa. Heterodimer proteina Arp7 i Arp9 Qni regulatorni modul

kromatin-remodeliraju¢ih kompleksa SWI/SNF i RSC u kvascu Saccharomyces cerevisiae. Nedavno provedeni eksperimenti in vitro



ukazuju na kljuthu ulogu Arp proteina u aktivaciji remodelirajué¢e aktivnosti ovih kompleksa.

U ovom radu istraZena je uloga podjedinice Arp9 u procesu remodeliranja kromatina u stanicama kvasca, pri Gemu su kao modelni
sustav koriSteni promotori gena PHO5 i PHO8. Buduci da inaktivacija Arp podjedinica ima letalan fenotip, koriStene su stanice
temperaturno-osjetljivog mutanta arp9ts. Pokazano je da je aktivnost proteina Arp9 kritiCha za proces remodeliranja strukture
kromatina i posljeditho aktivaciju promotora PHOS5 te da izostanak remodeliranja nije indirektna posljedica niske razine indukcije.
Takoder, pojaCanje aktivacijskog potencijala promotora PHO5 putem prekomjerne ekspresije aktivatora transkripcije Pho4 u
stanicama mutanta arp9ts dovodi samo do niske razine remodeliranja kromatina. Za razliku od promotora PHOS5, inaktivacija proteina
Arp9 znaGajno, ali ne i potpuno, smanjuje razinu remodeliranja strukture kromatina promotora PHO8, iako do aktivacije oba promotora
dolazi djelovanjem istog aktivatora, Pho4.

Rezultati dobiveni u ovom radu predstavljaju prve spoznaje o kljutnoj aktivacijskoj ulozi Arp podjedinica kompleksa SWI/SNF i RSC u

procesu remodeliranja kromatina pri aktivaciji pojedinih promotora u in vivo uvjetima.

34. Ana Besednik, lvana Hrani¢ Mikrostrukturna, fizikalna i antimikrobna svojstva bakterijske celuloze (kombucha) proizvedene
tijekom fermentacije zelenog Caja s jasminom i kokosovog mlijeka
Kombucha je osvjeZavajuéi napitak koji se dobiva fermentacijom zasladenog Gaja ili voénih napitaka zahvaljujuéi snaznom
simbiotiCkom djelovanju bakterija octene kiseline i kvasaca. U radu je prouCavano nastajanje organskih kiselina (octene i glukonske),
etanola i bakterijske celuloze biotransformacijom kombuche u zelenom Caju s jasminom i kokosovom mlijeku zasladenim saharozom
(80 100 g/L). Promjene pH vrijednosti posljedica su simbiotiCke metaboliCke aktivnosti osmofilnih kvasaca i bakterija octene kiseline i
smanijivale su se s nastajanjem organskih kiselina. Najvi$e koncentracije octene i glukonske kiseline bile su 14 g/L (zeleni Gaj sa
cvjetovima jasmina) i 3,8 g/L (kokosovo mlijeko).
Analiziranjem uzoraka pomoc¢u FT-IR spektroskopije, XRD analize i SEM pretrazivanja, otkriveno je da su svi uzorci imali veci
postotak amorfne strukture, a ne kristaliChe, kako je oGekivano. Debljina i prinos bakterijske celuloze povecavali su se tijekom
vremena fermentacije. Najveéi prinos bakterijske celuloze dobiven je u podlozi sa zelenim Cajem i cvjetovima jasmina (143.66 %).
Dobiveni rezultati ovog istraZivanja ukazuju da maksimalni prinos bakterijske celuloze ovisi 0 mnogo Ombenika koje jo$ treba

dodatno optimizirati.

Kljuthe rijed: kombucha, bakterijska celuloza, morfologija, fizikalna svojstva, antimikrobna svojstva

Kombucha is a traditional refreshing beverage obtained by the fermentation of sweetened tea with a powerful symbiosis of acetic
bacteria and yeasts. The production of organic acids (acetic and gluconic) and bacterial cellulose by biotransformation of kombucha, in
green tea with jasmine and cocoa milk, sweetened with sucrose (80 and 100 g/L) was studied. Changes in pH were related to the
symbiotic metabolic activities of yeasts and acetic acid bacteria, and it is decreased by the formation of organic acids. Analysing
samples by FT-IR spectroscopy, XRD analysis and scanning electron microscopy, it was detected that all the samples had higher
precentage of amorphous regions, than crystalline regions, as it was expected. The thickness and yield of bacterial cellulose in
creased with fermentation time. The highest yield of bacterial cellulose was obtained green tea with jasmine substrate (143,66%). The
bacterial cellulose production increased correspondingly with increased surface area depth ratio. Findings from this study suggest that

the yield of cellulose depends on many factors that need to be optimized to achieve maximum yield.

Keywords: kombucha, bacterial cellulose, morphology, physical properties, antimicrobial properties
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35. Ivana Cirko i Magdalena MaraCié Populacijske znaCajke lisice (Vulpes vulpes L.) na podruQu juznog dijela Parka prirode
,Medvednica“

lako se razina istrazivanja lisice od zemlje do zemlje razlikuje u odnosu na geografsku Sirinu i razinu urbanizacije njena stanista

postoje relativno velike razlike u strukturi populacije. Stoga je na podruQu juznog dijela Parka prirode ,Medvednica“ , koji

teritorijalno pripada u Grad Zagreb, provedena analiza populacijskih parametara ove vrste, na jedinkama odstrjeljenim tehnikom lova

doGekom, tijekom pet lovnih godina (2012./2013. — 2016./2017.). Analizirani su dobna i spolna struktura odstrjeljenih jedinki (n=78

jedinki), reprodukcijski potencijal zenki (n=22 jedinke) te 17 kraniometrijskih parametara. Rezultati analize strukture odstrjela su



pokazali da su stopa izlovljavanja lisice (0,2 do 0,4 jedinke/100 ha), kao i odnos juvenilnih i adultnih grla u odstrjelu relativno niski (Y/A
odnos se kretao od 0,2:1 do 1:1). Dinamika odstrjela adultnih lisica pokazuje signifikantnu razliku (K-S d=0,6667; p<0,01), odnosno
adultne muZjake se intenzivnije odstrjeljuje krajem zime (sijeCan;j i veljaCa), dok se adultne Zenke intenzivnije odstrjeljuje tijekom
srpnja. Tijekom razdoblja sijeCanj-oZujak u odstrjelu dominiraju adultni muZjaci, dok juvenilni muZjaci u odstrjelu dominiraju

tijekom razdoblja srpanj-listopad (K-S d=0,5833; p<0,05). Reprodukcijski potencijal lisice (velillna legla) je relativno visok i iznosi oko
6 mladih/lisici, $to je u skladu s velilnama legla srednjeeuropskih populacija lisice, a dobiven je na temelju broja placentalnih
oziljaka i broja fetusa. Rast gotovo svih kraniometrijskih parametara zavrsen je na kraju prve godine Zivota te se za ispitivanje

razlika u njihovim dimenzijama mogu koristiti lubanje jedinki starijih od godine dana. Kod adultnih Zenki nisu nadene statistiCki
znaCajne razlike medu ispitivanim kohortama niti kod jednog kraniometrijskog parametra, dok se 9 od 17 kraniometrijskih parametara
pokazalo dobrim indikatorima kvalitete populacije To su: alveolarna duljina gornjeg reda zubi, duljina donje Geljusti, interprocesusna
duljina donje Celjusti, visina donje Celjusti, alveolarna duljina donjeg reda zubi, alveolarna duljina donjeg reda pretkutnjaka i kutnjaka,
visina donje Celjusti izmedu drugog i treéeg pretkutnjaka, visina donje Celjusti izmedu treéeg i Getvrtog pretkutnjaka, visina donje
Geljusti izmedu Getvrtog pretkutnjaka i prvog kutnjaka. Stoga spomenuti parametri mogu posluziti kao populacijski indeksi, odnosno

dovoljno su dobar pokazatelj kvalitete staniSnih prilika u godinama $tenjenja muzjaka.

Although the scope of red fox research varies from country to country in relation to geographic latitude and urbanization level of its
habitat, there is relatively big difference in population structure. For this reason, the analysis of population parameters of this species
were conducted in the south part of Nature Park “Medvednica” belonging to the territory of City of Zagreb on red fox specimens
hunted (stand hunting technique) over five hunting years (2012/2013 — 2016/2017). Analysis were made of age and sex structure of
hunted specimens (n=78 specimens), reproductive potential of vixens (n=22 specimens) and of 17 craniometrical parameters. Results
of analysis of shot specimens structure showed that red fox hunting rate (0,2 to 0,4 specimens/100 ha), as well as juvenile-adult ratio
in killing are relatively low (Y/A ratio was between 0,2:1 and 1:1). Dynamics of adult fox shows significant difference (K-S d=0,6667;
p<0,01), in other words, adult males are more intensively hunted at the end of the winter (January and February), while vixens are
more intensively hunted in July. In January-March period adult males are hunted predominantly, while juvenile males dominate the
July-October period (K-S d=0,5833; p<0,05). Reproductive potential of the fox (litter size) is quite high around 6 young foxes, the
number that is in accordance with litter sizes of mid-European fox populations obtained on the basis of placental scars and fetus
numbers. Growth of almost all craniometrical parameters is finished by the end of the first year of life, therefore the sculls of specimens
older than one can be used for the analysis of differences in dimensions. In adult vixens, statistically significant differences between
analyzed cohorts were not found in any of craniometrical parameters, while 9 out of 17 craniometrical parameters were proven to be
good indicators of population quality: alveolar length of the upper teeth line, mandible length, interprocessus mandible length,
mandible height, alveolar length of lower teeth line, alveolar length of lower premolar and molar teeth line, mandible height between
third and fourth premolar, mandible height between fourth premolar and first molar. These parameters can be used as population

indexes because they are satisfactory indicators of habitat conditions quality in male whelping years.

36. Milan Cop, Marko BaCurin Prognoza gradacije i Sirenja napada smrekovog pisara (Ips typographus) nakon ledoloma u
Gorskom kotaru interpretacijom satelitskih snimaka WorldView 2
Nakon ekstremne pojave ledene kie u veljad 2014. godine, podru(e Gorskog kotara zahvaéano je naknadnom gradacijom
smrekovih potkornjaka, napose smrekovog pisara (Ips typographus). U velikom broju znanstvenih istrazivanja dobro je
dokumentirana (njenica da nakon velikih vremenskih nepogoda (vjetroloma, snjegoloma, poZara i sliCho), koje rezultiraju
nagomilavanjem drvnog materijala pogodnog za razvoj potkornjaka, njihove populacije prenamnazaju do kalamitetnih razmjera.
Smrekov pisar u tom je pogledu dominantna vrsta potkornjaka koja ulazi u viSegodiSnje gradacije nakon kojih je Steta od njegova
prenamnozenja Gesto jednaka ili veéa od onih uzrokovanih ekstremnim klimatskim pojavama.
Sa ciljem utvrdivanja moguénosti prognoze gradacije i Sirenja napada smrekova pisara, obavljena je vizualna interpretacija satelitske
snimke WorldView 2. Izraden je kolorkompozit (8, 5, 3) na kojem se neposredno odvijala interpretacija tijekom koje su izdvajane grupe
fizioloSki oslabljelih smrekovih stabala. Ovakva stabla, grupe stabala ili sastojine primarna su Zari$ta napada smrekova pisara. Uz
to, interpretirane su i satelitske snimke preuzete sa Google Earth-a iz 2015. i 2016. godine. PovrSine na kojima su se tijekom dvije
konsekutivne godine pojavila i razvijala zari$ta napada smrekovog potkornjaka dokumentirane su tijekom terestriCkih obilazaka i
delineirane na snimkama. IzraQunate su povrsine delineiranih stratuma te je procijenjena prostorna i povrsinska toChost
interpretacije kolorkompozita, odnosno pouzdanost prostorne predikcije pojave Zarista i Sirenja napada smrekovog pisara.
Usporedba rezultata provedene interpretacije fizioloSkog statusa smrekovih sastojina u godini pojave vremenske nepogode i
prostorne pojave Zari$ta napada smrekovog pisara u prvoj i drugoj godini nakon nepogode, ukazala je na vrlo visok stupanj

pouzdanosti ovog postupka.



Moze se zakljuCti da bi daljinska istraZivanja mogla uvelike smanijiti terenski napor pri pronalasku o$teé¢enih stabala i ubrzati
pravovremene zahvate u preveniranju razvoja gradacije potkornjaka. Kartiranjem (tavog podru(Ja zahvaéenog vremenskom
nepogodom, na temelju ovako provedene interpretacije kolorkompozita, delineirala bi se podruQa visokog rizika izbijanja gradacije.
OgraniCene materijalne i ljudske resurse Sumarske operative time bi se pravovremeno usmierilo na povrsine gdje je provedba

postupaka integrirane zastite Suma doista i najpotrebnija.

After the ice storm in February 2014, the area of Gorski kotar has been affected by the subsequent outbreak of spruce bark beetles
dominated by teh European spruce bark beetle (Ips typographus). The causal relationship with bark beetle outbreaks initiated by the
weather extremes (wind and snow storms, forest fires, etc.) has been well documented through the scientific research. The sudden
accumulation of breeding substrate suitable for their development, enable the exponential population growth of bark beetle populations
resulting in vast calamities. European spruce bark beetle in that respect is the dominant species which usually enters a multiyear
outbreaks during which the damage from its attack commonly equals or exceeds those initially caused by the weather extremes.
Visual interpretation of the WorldView 2 satellite imagery has been performed in order to test the prediction capability of bark beetle
outbreak foci and their spatial spread. During the prepared color composite (8, 5, 3) interpretation, an area of physiologically stressed
spruce stands was delineated. These trees, group of trees or whole stands present a primary sources for the initiation of the bark
beetle outbreaks. Alongside, an interpretation of digital satellite imagery has been performed on imagery from two consecutive years,
namely 2015 and 2016. On the satellite imagery delineated areas of bark beetle attack were checked and confirmed during the field
observation in 2016. Delineated areas from all three consecutive years were calculated and compared for differences. Comparison of
the three, revealed a high degree of congruence, confirming the starting hypothesis of prediction capability based on the infra red
colorcomposite interpretation in the year of the triggering weather event, the ice storm in the case of this research.

It can be concluded that the remote sensing approach can significantly reduce the field efforts in the early detection of outbreak foci
and their timely sanitation. GIS interpretation of an area affected by extreme weather disturbance, followed by the spatial isolation of
the stratum defining the physiologically stressed trees could optimize the early designation of attacked trees and the implementation
off all the good practices within the scope of integrated forest protection. It would also help the foresters to optimize the limited human

and technical resources which is always the hindering factor in such events.
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37. Marko Cular, Sven Grbi¢ UQnci i posljedice organiziranja velikih sportskih natjecanja: Svjetsko rukometno prvenstvo 2009.
Glavni predmet analize ovog rada isplativost je organiziranja i odrzavanja velikih sportskih natjecanja, toChije Svjetskog prvenstva
u rukometu 2009., sa svim faktorima koji utjeQu na njega. U poGetnom dijelu rada pobliZze smo vas upoznali s pojmom sporta i
op¢im znaGenjem velikih sportskih natjecanja. Takoder, osvrnuli smo se na trenutnu situaciju u rukometu i njegovom iznimnom
znaGenju za nadu drzavu. U nastavku rada dokazali smo vaznost nekih kvalitativnih faktora organiziranja velikog sportskog
natjecanja, poput podizanja ugleda gradova i drzavi, entuzijazma gradana i brojnih volontiranja, koje je teSko raznim metodama i
provjeriti. U srediSnjem dijelu rada analizirali smo glavne elemente izgradnje i upravljanja svake pojedine arene, poput investicija,
oblika financiranja, sudionika u projektu te troSkova povezanih sa istim. Takoder, prilozili smo i tablice s raznim rezultatima koje
(tatelju pruzaju jednostavan pregled rezultata. Turizam kao jedna od najvaznijih odrednica organiziranja velikog sportskog
natjecanja Oni svakako podru(e vrijedno rasprave. U radu su interpretirani podaci o koristima i nedostacima koje turizam u RH ima
od ovakvih natjecanja. Zatim smo analizirali prihode i rashode dva vazna subjekta u Svjetskom rukometnom prvenstvu 2009.,
privatnog sektora i Hrvatskog rukometnog saveza. NaZalost, morali smo obratiti pozornost i na ostavljanje loeg dojma u oQma
inozemstva kao popratnog incidenta koji je pratio ovo natjecanje. Nakon cjelokupne analize iskazali smo svoj stav da uza sve pozitivhe
i negativne strane organizacije Svjetskog rukometnog prvenstva 2009., izgradnju dvorana smatramo opravdanom zbog promocije
zemlje, podizanja ugleda drZave, budenja osjeéaja zajedni$tva medu ljudima i ostalim faktorima Cji doprinos nije moguée

financijski izraziti.

Kljune rijeQ: organizacija, velika sportska natjecanja, Svjetsko rukometno prvenstvo 2009.

The main subject of this paper is the cost - effectiveness of organizing and maintaining large sports competitions, more specifically the

2009 World Handball Championship, with all the factors that influence it. In the initial part of our work, we got acquainted with the



concept of sports and the general meaning of great sports competitions. We have also seen the current situation in handball and its
extraordinary significance for our country. In the course of our work, we have demonstrated the importance of some qualitative factors
for organizing great sports competitions such as raising the reputation of cities and states, enthusiasm of citizens and numerous
volunteers, which is difficult to find and check by various methods. In the central part of the paper, we have analyzed the main
elements of building and managing each of the individual arenas, such as investments, form of financing, project participants and
related costs. We also provided tables with different results that provide readers simple overview of the results. Tourism as one of the
most important determinants of the organization of a large sport competition is an area worth of valuable discussion. The paper
presents data on the benefits and disadvantages that tourism in the Republic of Croatia has of such competitions. Then, we analyzed
the revenue and expense of two important subjects in the 2009 World Handball Championship, the private sector and the Croatian
Handball Federation. Unfortunately, we had to pay attention to leaving a bad image in the eyes of the outside world as a follow - up
incident that followed this competition. After the overall analysis we expressed our view that, despite all the positive and negative
sides of the World Handball Championship in 2009, the construction of the project is justified by the promotion of the country, the
raising reputation of the state, the awakening of the feeling of commonality among people and other factors whose contribution can not

be financially expressed.

Keywords: organization, major sport events, World Handball Championship 2009.
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38. Karlo Grli¢ Model nenametljive provjere vjerodostojnosti korisnika pomo¢u fiziCke jedinstvenosti lica za povecanje
sigurnosti unutar platnog sustava

Pretpostavci, da platni sustav nije siguran u prilog idu izvjesc¢a institucija povezanih s globalnim sustavom pla¢anja. No, u isto
vrijeme postoje tehnologije i metode koje u velikoj mjeri mogu pospjesiti sigurnost. Postavlja se pitanje; zasto se u platni sustav ne
uvedu dodatne sigurnosne provjere. Odgovor leZi u njenici da je platni sustav trom na promjene, $to proizlazi iz nemoguénosti
brze prilagodbe novim standardima i tehnologijama kako od strane korisnika, tako i od strane banaka. U radu su uzete u obzir
Qnjenice o problemima implementacije novih sigurnosnih mjera te je napravljen model sustava unutar podru(Ja biometrije koji pruza
rieSenje za problem u danoj domeni. Rad pojasnjava dizajn modela primjenom metoda detekcije i verifikacije lica, kao jedne od
jedinstvenih fiziCkih karakteristika Govjeka, koja je ujedno i najmanje nametljiva. Osim toga, lice je odabrano i zbog $iroke
rasprostranjenosti senzora koji mogu uzeti njegov uzorak, npr., mobiteli, prijenosna raCunala i sl. Takoder, za doprinos nenametljivosti
razvijen je i model pomiChe kamere, koja olak$ava uzimanje uzorka od korisnika na POS uredajima i bankomatima te ujedno
korisniku olak$ava uporabu takvog suCelja za transakcije, buduéi da se on sam ne mora pravilno pozicionirati. Osim toga, model
predlaZe i varijabilne granice sliChosti kod usporedbe lica prema visini transakcije. Model predstavlja i metodu obnavljanja baze lica
svakom uspjesnom transakcijom. Model je testiran s otvorenim i oznaCenim bazama slika lica, a rezultat je sljedeéi: maliciozni
korisnik ée biti prepoznat kao validan u manje od 1% sluCajeva (razina pogre$nog prihvaéanja - FAR). Kako bi se iskljuCla
nemogucnost autentikacije validnog korisnika, rad predlaze i koriStenje mobilnog tokena kao sekundarnog sredstva autentikacije.

Rezultati testiranja ukazuju na to da bi se model mogao primijeniti u praksi te povecati sigurnost.

Reports of institutions connected with the global payment system go in the favor of the assumption, that the payment system is not
safe. But, at the same time, there are technologies and methods which can, in great measure, improve security. That leads to the
question, why are there no additional security checks? The answer lies in the fact that the payment system is slow to change, which is
a result of incapability of consumers and banks to adapt to new standards and technologies fast. This work considers the facts about
the problems of implementing the new security regulations and makes a system model, in the field of biometrics, which provides us
with a solution to the problem in the given domain. Work explains the design of the model with adaptation of methods of detection and
verification of the face, as one of the unique physical characteristics of human beings, which is also the least intrusive. Besides that,
the face is chosen because of a widespread of sensors that can collect it's sample, for example, cell phones, laptops etc. As well, for
the contribution to the obtrusiveness, a model of a moving self-adjustable camera has been developed, which facilitates taking
samples of consumers from POS devices and ATM-s and also facilitates the usage of the interface for transactions, because the
consumer does not need to position himself the right way. Besides that, the model suggests variable similarity acceptance boundaries
for face recognition in relation to the height of transaction. Also, the model introduces user's face databases refreshing with every
successful transaction. Model has been tested with open and marked database of face images and the result was as follows: the
malicious user has been recognized as valid in less than 1% of the cases (False Acceptance Rate). In the case of incapability of the

authentication of the valid user, the work advises the usage of a mobile token as a secondary authentication mean. The results



indicate that the model could be applied in practice and that it will improve security.

39. Kristiana Vitez, Zana Zeki¢ Cimbenici koji utieCu na interes djevojaka za STEM podru(Je u Republici Hrvatskoj

Tijekom proteklog desetlije¢a zaposlenost u europskom tehnoloSkom sektoru rasla je tri puta brze od ukupnog zaposlenja.
Susre¢emo se i pokusavamo prilagoditi onome $to nazivaju ,Getvrtom industrijskom revolucijom®. Danas robotika, autonomna
vozila, genetska dijagnostika i Internet stvari vi$e nisu puka buduénost, postali su sasvim uobiCajeni. Potaknuti djevojke na
zanimanje za STEM podru(e vrlo je bitno, ne samo jer time imaju vige karijernih opcija, ve¢ jer su i bitna stavka za ekonomski i
drustveni napredak svake drzave.

Ovo istraZivanje stavlja u srediste upravo stavove uGenica osmih razreda osnovnih $kola i Cetvrtih razreda srednjih u Republici
Hrvatskoj, njihovu zainteresiranost za STEM podru(e, stavove o potencijalnim barijerama, potpori, vjestinama, sposobnostima i
buducnosti u poljima znanosti, matematike, inzenjerstva i matematike. Otkrivanjem i dobrim razumijevanjem razmis$ljanja djevojaka
mlade populacije moze se pravilno promijeniti odnos prema istima, ulagati u razvoj i edukaciju na perspektivnim poljima kao i

strate$ki organizirati kampanje za poticanje fakulteta i karijera STEM podruQa.

Over the past decade, employment in Europe’s technology sector has grown three times faster than overall employment. We are
encountering and trying to adapt to what is being called the ,fourth industrial revolution”. Today, robotics, autonomous vehicles,
genetic diagnostics and the Internet of Things are no longer a mere future; they have become quite commonplace. Encouraging girls
for STEM is very important, not only because they gain a lot of career possibilities, but also because they are essential for the
economic and social progress of each country.

This research focuses on attitude of girls in eight grades of elementary school and fourth class of secondary school in the Republic of
Croatia. What is being questioned is their interest for the STEM area, attitudes about potential barriers, support, skills, abilities and
future in fileds of Science, Technology, Engineering and Mathematics. By discovering and understanding how girls think, we can
properly change our posture towards them, invest in development and education in STEM fields and strategically organize campaigns
to enahance higher education and careers in STEM areas.

FAKULTET POLITICKIH ZNANOST]I

40. Zeljko Poljak PROMETNA POLITIKA U HRVATSKOJ: ZAGOVARACKE KOALICIJE U ZELJEZNICKOM PROMETU
Autor u radu analiza prometnu politiku ZeljezniCkog sektora u Hrvatskoj te pokugava dati odgovore na grupiranje i kontinuiranost
aktera u ZeljezniCkom prometu. Cilj je rada dati pregled razvoja ZeljezniCkog sektora u suvremenoj Hrvatskoj te istraZiti u

veéem vremenskom okviru grupiranje i djelovanje svih vrsta aktera u tom podruQu na nacionalnoj razini. Kao teorijsku podlogu, autor
uzima okvir zagovaraCkih koalicija, relevantan i priznat pristup suvremenom istraZivanju procesa kreiranja javnih politika u velikom
vremenskom periodu. Temeljna znaCajka okvira polazi od pretpostavke da se akteri grupiraju u koalicije unutar podsustava javnih
politika putem kojih zagovaraju uvrstenje svojih uvjerenja u programe vlasti. Autor metodoloski koristi kvalitativnu analizu sadrzaja
u vidu kodiranja prikupljenih materijala koji se temelje na transkriptima intervjua s akterima, sluzbenim dokumentima i transkriptom
jedne saborske rasprave. Potom slijedi pregled povijesnog razvoja zeljeznica u Hrvatskoj, s naglaskom na period nakon
osamostaljenja, Ome se daje podloga za konkretne nalaze istrazivanja. Rezultati su prezentirani u tri cjeline: (1) identifikacija i opis
aktera, (2) uvjerenja aktera i (3) odnosi aktera. Rasprava koja slijedi nakon rezultata, u kojoj se daje detaljnija analiza i komparacija,
ukazuje na postojanje slithih obrazaca izmedu uvjerenja medu akterima na nacionalnoj razini. Medutim, prikupljeni empirijski
materijal ne utvrduje jasne odnose koji bi se mogli klasificirati kao zagovaraCka koalicija. U zakljuCku se napominje kako se ne
mozZe, na temelju kodiranih materijala, govoriti o kontinuiranim skupinama aktera u ZeljezniCkom sektoru te se daju preporuke za

daljnja istrazivanja ovog podsustava.

In this paper, the author analyzes transport policy of the rail sector in Croatia and tries to give answers to the grouping and continuity
of the actors in rail transport. The aim of the paper is to give an overview of the development of the rail sector in modern Croatia and to
explore in a larger period the grouping and activity of all types of actors in this area at the national level. As a theoretical background,
the author uses an advocacy coalitions framework, a relevant and recognized approach to contemporary research of the policy-making
process in a large period of time. The fundamental feature of the framework starts with the assumption that the policy actors are
grouped into coalitions within a policy subsystem in which they advocate their beliefs in government programs. The author
methodologically uses qualitative content analysis in the form of coding of collected material based on transcripts of interviews with
actors, official documents, and transcript of one parliamentary debate. Following is a review of the historical development of the rail
sector in Croatia, with an emphasis on the post-independence period, which provides a basis for concrete research findings. The
results are presented in three units: (1) identifying and describing of the actors, (2) the beliefs of the actors and (3) the relations of the

actors. The follow-up discussion, with a more detailed analysis and comparison, points to the existence of similar patterns of beliefs



among the actors at the national level. However, the empirical material collected does not establish clear relationships that could be
classified as an advocacy coalition. In conclusion, the author argues that coded material does not give any form of groups or continuity

of actors in the rail sector while giving recommendations for the further research into this subsystem.

KINEZIOLOSKI FAKULTET

41. Stipo Dajakovié =~ KONSTRUKCIJA | VALIDACIJA VENTILACIJSKIH | METABOLICKIH PARAMETARA U PROGRESIVNOM
TESTU OPTERECENA S RUSKIM ZVONOM

U modernom sportu dana$njice iznimno je vazno pravilno planirati i programirati trenazni proces za $to je prijeko potrebna

toCha i $to specifiChija dijagnostika s ciljem utvrdivanja stanja sportasa. Cilj ovog istraZivanja bio je osmisliti novi test koji koristi

vanjsko optereéenje (rusko zvono), utvrditi vrijednosti energetskih parametara, parametara srCane frekvencije te laktata koje se

postiZzu progresivnim testom opterecenja s ruskim zvonom te usporediti dobivene vrijednosti sa standardnim progresivnim testom

optereéenja na pokretnom sagu. IstraZivanje je provedeno na 10 ispitanika (2 Zene i 8 muskaraca) prosjeChe dobi 25.9+4.0,

visine 175.8 £13.3 cm te teZine 73.1+21.1 kg, koji su testirani kroz dva testa. Prvi test je bio progresivni test optereéenja s ruskim

zvonom (RZ). Test zapoQnije s 4 kg optereéenja i svaku sljedeéu razinu optereéenje raste za 2 kg. Svaka razina traje 30 sekundi bez

odmora izmedu razina. Od ispitanika se trazi da na svakoj razni radi maksimalno brzo i maksimalno jako te pokusa napraviti $to

veci broj zamaha s RZ. Svaka razina traje 30 sekundi i test zavrSava kada ispitanik nije u stanju izvoditi zamah s RZ. Drugi test koji

se provodio bio je progresivni test optere¢enja na pokretnom sagu (ITT). Pokretni sag krece se brzinom od 3 km/h pri nagibu od 1% u

trajanju od 2 minute. Slijedi glavni dio testa gdje pokretni sag po isteku 2 minute ubrzava za 0.5km/h i tako svakih 30 sekundi. Test

zavrava kada ispitanik nije u moguénosti nastaviti. SrCana frekvencija, ventilacijski parametri te koncentracija laktaka su varijable

koje su praéene u ovom istraZivanju. StatistiCki znaCajne razlike su zabilieZzene u vrénim vrijednostima u IKT-u u odnosu na ITT

test. Vrijednosti u IKT-u su nize za 10-20 % od IKT-a. Miiéni zamor bio je ograniCavajuéi faktor u IKT-u te razlog iscrplienja i

zavréetka testa za razliku od ITT-a u kojem su ulogu igrali fizioloki parametri. Ovi rezultati su znaCajni ali ipak ostavljaju dosta

pitanja na koja bi se trebalo odgovoriti u sljede¢im istrazivanjima.

Kljuthe rijeQ: progresivni test optereéenja, srCana frekvencija, primitak kisika, koncentracija laktata u krvi, rusko zvono

In today's modern sports it is extremely important to properly plan and program a training process for which accurate and more
specific diagnostics are needed to determine the condition of an athlete. The aim of this study was to design a new test using external
load (kettlebell), to determine the values of energy parameters, heart rate parameters and lactate achieved by the progressive load
test with the kettlebell and compare the obtained values with the standard incremental running test. The study was conducted on 10
subjects (2 women and 8 males) of mean age 25.9 + 4.0, height 175.8 + 13.3 cm and weight 73.1 + 21.1 kg, which were tested
through two tests. The first test was the incremental kettlebell test (RZ). The test starts with a 4 kg kettlebell load and with each
successive stage the kettlebell weight is increased for 2 kg. Each stage last 30 seconds without rest between stages. The subjects
were asked to work as quickly and maximally as possible on each stage and try to make as many swings as possible with RZ. Each
level lasts for 30 seconds and the test ends when the subjects are unable to perform the swing with RZ. The second test that was
being carried out was incremental running test (ITT). The treadmill moves at a speed of 3 km / h at a 1% inclination of 2 minutes.
Following is the main part of the test where after 2 minutes the treadmill accelerates by 0.5 km/h every 30 seconds. The test ends
when the subjects are unable to continue. Heart rate, ventilation parameters and lactate concentrations are the variables that have
been observed in this study. Statistically significant differences were recorded in peak values in IKT compared to the ITT test. Values
in IKT are lower by 10-20% than ITTs. Muscle fatigue was a limiting factor in IKT and the reason for exhaustion and end-of-testing as
opposed to ITT in which physiological parameters played. These results are significant but still leave many questions to be answered

in the following research.

Key words: incremental test, heart rate, oxygen uptake, blood lactate concentration, kettlebell

42. Bartol Benko, Luka Blazevi¢ UTJECAJ POVRATNE INFORMACIJE NA UCENJE SKOKA U DALJ KOD DJECE
PREDSKOLSKE DOBI

Cilj ovoga istraZivanja bio je utvrditi uGnke razliQitih postupaka vjeZbanja na uCenje skoka u dalj s mjesta kod djece predskolske

dobi, odnosno u kojoj mjeri povratne informacije utjeGe na izvedbu skoka u dalj s mjesta. U istraZivanju je sudjelovalo 53 djece

preskolske dobi (24 djeCaka i 29 djevojdca) podijeljenih u 3 grupe (100% povratnih informacija, 50% povratnih informacija i 0%



povratnih informacija). Inicijalno i finalno mjerenje se sastojalo od testova skoChosti i tehniCke izvedbe skoka udalj. Nakon inicijalnog
mjerenja je uslijedio trenazni postupak od 60 ponavljanja skokova u dalj tijekom kojih su djeca dobivala odredene povratne
informacija ovisno o grupi u kojoj su se nalazili. Razlike izmedu grupa tijekom vremena utvrdene su analizom varijance za ponovljena
mjerenja (ANOVA). Glavni rezultati istraZivanja pokazali su da neovisno o kolidIni povratnih informacija djeca unaprjeduju skok u

dalj s mjesta i u daljini skoka i u tehnici izvedbe. Utvrdeni su znaCajni efekti za vrijeme (prije — nakon) (F=20.29, P=0.000043). vidljivi
su efekti postupka u daljini skoka u dalj s mjesta u svim grupama u vrijednosti od 5 do 8 %. PraktiCha primjenjivost ovog istraZivanja
vidljiva je u korigtenju koncentriranih blokova pouCavanja pojedinih motoriCkih znanja kroz kra¢i vremenski period, te moguénosti

djelovanja razli(tih kadrova na usvajanje motoriCkih znanja djece.

The aim of this study was to determine the effects of various exercise procedures on standing long jump learning in preschool children.
Specifically, to what extent the feedback information influences the technique and distance in standing long jump. The study involved
53 preschool children (24 boys and 29 girls) divided into 3 groups (100% feedback, 50% feedback and 0% feedback). Initial and final
measurements consisted of jump for distance and long jump technique. After initial measurement, a 60 repetitions were done in which
the children received certain feedback depending on the group they were in. The differences between the groups over time were
determined by the analysis of variance for repeated measurements (ANOVA). The main findings of the research showed that,
regardless of the amount of feedback, children improved the long jump distance and the technique of performance. Significant effects
for time (before - after) (F = 20.29, P = 0.000043) were determined. There are visible effects of long jump distance in all groups
ranging from 5 to 8%. Practical applicability of this research is seen in the use of concentrated blocks of teaching motor skills over a

shorter period of time, and the possibilities of engagement of different quality teachers in teaching basic motor skills.

PRAVNI FAKULTET

43. Kristina Busljeta "Sama je to trazila." : Pripisuju li studenti pomazucih profesija krivnju Zrtvi silovanja?

~Sama je to trazila.” : Pripisuju li studenti pomazucih profesija krivnju Zrtvi silovanja?

Sazetak

U Hrvatskoj je i dalje prisutan nedostatak istraZivanja usmjerenih na Zrtvu kaznenog djela silovanja pa tako i na specifiChosti ovog
problema kao $to je fenomen ,okrivljavanja zrtve“. Buduci da pripisivanje krivnje Zrtvi za posljedicu moze imati i izostanak

prijave kaznenog djela, kao i traZenja potrebnih oblika pomoéi vazno je utvrditi koji Qnitelji doprinose okrivljavanju Zrtve i to
posebno na populaciji budugih struChjaka koji ée u okviru obavljanja svoga posla vrlo Cesto biti u izravnom kontaktu sa Zrtvama
silovanja. PolaziSnu osnovu ovog istrazivanja je predstavljala teorija atribucije, dok je cilj istrazivanja bio ispitati razlikuju li se
studenti pomazucih profesija u razini pripisivanja krivnje Zrtvi silovanja s obzirom na oblik silovanja, obiljezja zrtve i

procjenjivaCa. IstraZivanje je provedeno na uzorku od 646 studenata pomazucih profesija na SveuQli$tu u Zagrebu i

Zdravstvenom veleuQlistu. Koristena je metoda web ankete uz primjenu tehnike vinjeta (n=6) u okviru kojih su bile opisane razliQte
situacije silovanja. Rezultati istraZivanja su pokazali da studenti koji studiraju na fakultetima u podruQu psihosocijalnog rada i prava
pripisuju nizu razinu krivnje Zrtvi silovanja u usporedbi sa studentima koji studiraju na fakultetima u podruQu zdravstvene skrbi.
ZnaCajnim se pokazao i oblik silovanja buduéi da su studenti veéu razinu krivnje za silovanje pripisivali Zrtvi u situacijama kada je
poznavala poQnitelja, dok se izgled i ponasanje Zrtve nisu pokazali statistiCki znaCajnim u pripisivanju krivnje Zrtvi silovanja.
Potvrdena je i povezanost izmedu razine empatiChe brige, percipirane sliChosti sa Zrtvom odnosno poQniteljem i pripisivanja
krivnje Zrtvi silovanja. Dobiveni rezultati su djelomiCho potvrdili postavke teorije atribucije te ée biti razmatrani u okviru potrebe za

senzibiliziranjem studenata pomazucih profesija za polozaj Zrtvi silovanja i suzbijanja mitova o silovanju te rodnih stereotipa.

Kljuthe rijeQ: atribucija krivnje, Zrtve silovanja, studenti pomazuéih profesija, vinjete

»She ask for it.” : Do students of helping professions attribute blame to a rape victim?

Summary

In Croatia there is still a lack of research directed at the victim of the criminal offense of rape, especially those dealing with the
specifics of this problem, such as the "victim blaming" phenomenon. Since the attribution of blame to rape victim may result in the
absence of reporting a criminal offense, but also absence of search for the necessary forms of assistance, it is important to determine
which factors contribute to the victim blaming, and especially on the population of future experts who will often have direct contact with

rape victims. The starting point of this study was the theory of attribution, while the aim of the research was to examine whether the



students of helping professions differed in the level of attribution of blame to rape victims with regard to the type of rape, the
characteristics of the victim and the observer. The study was conducted on a sample of 646 students of helping professions at the
University of Zagreb and the Health Polytechnic. A web survey method using the vignette technique (n = 6) was used, within which
different rape situations were described. The results of the research have shown that students studying at faculties in the field of
psychosocial work and law attribute a lower level of blame to the rape victim compared to students studying at faculties in the field of
health care. The type of rape has also shown to be significant since the students attribute more blame to rape victim in situations when
she knew the perpetrator, while the appearance and behaviour of the victim did not prove statistically significant in attributing blame to
the victim of rape. The relationship between the level of empathic care and the perceived similarity with the victim and the perpetrator
and the attribution of blame to rape victim was confirmed. The results have partially confirmed the attribution theory and will be
considered in the context of the need for sensitizing students of helping professions for the position of rape victims and suppressing

myths about rape and gender stereotypes.

Keywords: attribution of blame, rape victim, students of helping professions, vignettes

44. Anita Kutli¢ i Anita TkalCevié DIV KOJI SPAVA: MIRENJE 1Z PERSPEKTIVE PRAVNIH PROFESIONALACA

U radu se nastoji sustavno prikazati uredenje mirenja u RH i aktualni stavovi struChjaka iz prakse o samom mirenju. U tom kontekstu,
najprije je sadrzana analiza zakonodavnog okvira mirenja, potom slijede dionice o moguc¢im rieSenjima NP ZID ZPP/16 te
izvansudskom rjeSavanju sporova u RH. U nastojanju da se obrade problemi u provodenju mirenja iz dosadasnje prakse te pronadu
rie$enja za njih, provedeno je istrazivanje putem elekroniCkih upitnika te obrade i analize intervjua provedenih s odabranim

pravnim profesionalcima.

[ Na temelju analize instituta postupka mirenja te rezultata provedenog istraZivanja, zakljuCho su naznaGene odredene projekcije de

lege ferenda.

(1 KljuCne rijed: mirenje, Centar, ORS, obveznost, troskovi

[] The subject matter of this paper is an overview of mediation in Croatia. Within that context, the paper primary contains the analysis of
the mediation legislation, followed by a section on the possible solutions from NP ZID ZPP/16 draft and a section on ADR in Croatia.
[1In the attempt to discuss implementation matters of mediation and find solutions, a research was conducted, consisting of surveys
through survey questionnaires and of processing and analysing personal interviews with selected legal professionals.

[1 On the basis of analysis of mediation and the research conducted, certain projections de lege ferenda are finally indicated.

[1 Key Words: mediation, Center, ODR, mandatory, expenses

45. Domagoj Grgurevié i Benjamin Sadri¢ Procesnopravna priroda zastare - kljuCnezastarijevanja pretvorbenog i privatizacijskog
kriminala
Pravna narav instituta zastare predstavlja glavni izvor rasprava o dosegu i uGncima ustavne odredbe o nezastarijevanju. Autori
zastupaju stajali$te o procesnopravnoj naravi zastare (ja je posljedica dopustenost retroaktivnog ukidanja proteklih zastarnih
rokova. Prvotno se analizira nastanak instituta zastare i njegova povijesna svrha te se predstavljaju ustavna odredba o
nezastarijevanju i prijepori koje je ona izazvala. Provodi se sveobuhvatna analiza instituta zastare u pravnoj teoriji i judikaturi domacih
i supranacionalnih sudova, te se izvlaGe zakljuC:i koji podupiru stav o procesnopravnoj naravi zastare i dopustenim retroaktivnim
udncima iste. S takvog se stajalista kritizira odluka USRH-a u predmetu ,Sanader” te se upozorava na posljedice koje proizlaze iz
najavljenog tumaGCenja ustavne odredbe o nezastarijevanju. Uz kratki poredbeni prikaz, istiCe se u Republici Hrvatskoj ratificirana
UN-ova Konvencija iz 1968. kao prvorazredni pravni akt kojim je dopusteno retroaktivno ukidanje zastarnih rokova. Naposljetku,
argumentiraju se potrebe tranzicijske pravde koje, imajuéi u vidu specifiChost hrvatske tranzicije, predstavljaju opravdan temelj za

retroaktivno ukidanje proteklih zastarnih rokova u Ustavom predvidenim sluCajevima.

Legal nature of the statute of limitations represents the main source of disputes on reach and effects of the constitutional norm of the
retroactive annulment of the statute of limitations. The authors take opinion of the procedural legal nature of the statute of limitations

and, consequently, permissibility of the retroactive annulment of already expired statute of limitations. Primarily, this research consists



of an analysis on the origin of the statute of limitations and its purpose developed in history, as well as the introduction to the
constitutional norm of the retroactive annulment of the statute of limitations, followed by defining controversies it has caused.
Comprehensive analysis of the statute of limitations in legal theory and the jurisprudence of the Croatian and the supranational courts
is given, in order to provide conclusions which strengthen the thesis of procedural legal nature of the statute of limitations and,
consequently, its permissible retroactive effects. From that point of view, judgment of the Constitutional Court of the Republic of
Croatia in the ,Sanader” case is criticially analysed and overview of repercussions of the Constitutional Court's apparent interpretation
on constitutional norm of retroactive annulment of the statute of limitations is provided. A short comparative view is presented,
followed by stressing out the UN Convention from 1968., as a significant legal act which allows a possibility of retroactive annulment of
the statute of limitations. Finally, it is argued that the needs of ,transitional justice”, while keeping on mind uniqueness of the Croatian

transition, justify the basis for the constitutional annulment on the statute of limitations.

46. Petar Alilovié, Marin Curié Analiza pravila o potkapitalizaciji iz 0. 4. ATA Direktive u kontekstu prava Europske unije i ustavnih
pravila drzava (anica s posebnim osvrtom na Republiku Hrvatsku

Analiza pravila o potkapitalizaciji iz (1. 4. ATA Direktive u kontekstu prava Europske unije i ustavnih pravila drzava

Qanica s posebnim osvrtom na Republiku Hrvatsku

Nakon financijske krize drzave su se odluClle suoQti s nedopustenim praksama izbjegavanja na medunarodnoj razini. U

europskom je kontekstu rezultat takvog nastojanja Direktiva o utvrdivanju pravila protiv praksi izbjegavanja poreza kojima se izravno

utjeGe na funkcioniranje unutarnjeg trzista.

U Q. 4. Direktiva donosi pravilo o ograniCenju kamata kojim ograniCava odbitak kamata do odredenog iznosa EBITDA-e. Navedeno

pravilo odstupa od dosadasnje prakse Suda EU koji je pri ocjenjivanju nacionalnih pravila o potkapitalizaciji utvrdio da ista mogu

ograniCavati temeljne slobode u svrhu borbe protiv izbjegavanja poreza samo ako obuhvaéaju potpuno umjetne konstrukcije

poduzete s ciliem izbjegavanja porezne obveze. Pritom je kao kriterij za utvrdivanje umjetnosti odabrano naCelo nepristrane

transakcije. Takoder je odredeno kako je moguée ograniQti odbitak samo onog iznosa kamata koji prelazi iznos odreden navedenim

naCelom.

Autori u prvom dijelu iznose vrste pravila o potkapitalizaciji i pravila sadrzana u Direktivi, zatim u drugom dijelu ispituju opravdanost

napustanja navedenog naCela te analiziraju prikladnost prihvaéenog EBITDA pravila za postizanje cilja proklamiranog Direktivom.

Potom, autori ispituju ustavnost primjene navedenog pravila u pojedinim nacionalnim poretcima s posebnim naglaskom na hrvatski

pravni sustav, a na temelju usporedbe sa pravnom situacijom u NjemaCkoj gdje je pravilo koje je gotovo istovjetno onome

prihvacenom Direktivom podvrgnuto ocjeni ustavnosti.

Kljuthe rije: ATA Direktiva, potkapitalizacija, EBITDA, naCelo nepristrane transakcije

Summary

Petar Alilovi¢, Marin Curi¢
Analysis of the ATA Directive article 4 thin capitalisation rules in the context of EU law and constitutional rules of Member States with
special emphasis on Republic of Croatia.
After financial crisis national states decided to curb unallowed tax avoidance practices at international level. Result of that effort in the
european context is the Directive laying down rules against tax avoidance practices that directly affect the functioning of the internal
market.
Art. 4 of the Directive contains the interest limitation rule which limits interest deduction to certain amount of EBITDA. This rule departs
from the CJEU settled case law in which the Court claimed that national thin-cap rules under scrutiny can restrict fundamental
freedoms for purposes of combating tax avoidance practices, but only if they counter wholly artificial arrangements created with the
sole purpose of tax avoidance. CJEU selected arm's length principle as a criterion for assesing the artificiality of an arrangement. The
Court also stated that it is only possible to limit the deduction of more interest than an arms's lenght interest.
In the first part of the paper types of the thin capitalisation rules and the Directive rules are explained. In the second part the authors
question validity of the arm's length abandonment and analyze if accepted EBITDA rule is appropriate for attainment of the Directive
goals. Afterwards, constutionality of the EBITDA rule in national legal systems is questioned with special emphasis put on Croatian
legal system, based on comparison with German legal situation where constutionality of the rule very similar to the one accepted by

Directive is currently under review.

Key words: ATA Directive, thin capitalisation, EBITDA, arm's length principle
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47. Adriana Graberec i Martina Krcivoj Jesu li teme metodiCkih predloZaka u udZbenicima jednako poticajne za djevojdce i
djeCake?
IstraZivanje o tome jesu li teme metodiCkih predloZaka jednako poticajne za djeCake i djevojCce provedeno je na uzorku od N =
2522 ispitanika (48,5 % djevojQca i 51,5 % djeCaka) u 53 osnovne $kole u Republici Hrvatskoj. Cilj istrazivanja bio je ispitati jesu i
teme metodiCkih predloZaka u integriranim udzbenicima od 2. do 4. razreda osnovne $kole jednako poticajne djeCacima i
djevojQcama jer su rezultati QtalaCke pismenosti pokazali bolji uspjeh djevojQca. MetodiCki predlo&ci u integriranim udZbenicima
analizirani su i klasificirani u 14 tematskih cjelina te je prikazana njihova zastupljenost i ispitan interes djeCaka i djevojQca za te teme.
Rezultati pokazuju da su u udZbenicima zastupljenije one teme za koje djevojQce pokazuju vedi interes, odnosno da su djeCaci
iskazali najvedi interes za samo 5,9 % tema koje se nalaze u aktualnim integriranim udZbenicima dok su djevojQce pokazale
interes za Cak 93,3 % tema. MoZe se zaklju(ti da su teme metodiCkih predioZaka u integriranim udzbenicima zanimljivije
djevojdcama. To je i moguéi uzrok boljih rezultata djevojQca u dosada$njim istraZivanjima QtalaCke pismenosti (PISA).
Kljuthe rijed: teme metodiCkih predloZaka, primarno obrazovanje, interes djevojQca i djeCaka

Research on the stimulation of teaching templates for girls and boys was carried out on a sample of N = 2522 participants (48.5 %
girls and 51.5 % boys) in 53 primary schools in the Republic of Croatia. The aim of the research was to examine whether teaching
templates in integrated textbooks for grades 2 — 4 of primary school are equally stimulating for boys and girls as the results of reading
literacy showed higher achievement by girls. The teaching templates in integrated textbooks have been analyzed and classified into 14
thematic units. Their representation and interest with boys and girls for the topics was also examined. The results show that topics for
which girls show more interest are more represented in textbooks, i.e. that boys showed more interest for only 5.9% of topics present
in current integrated textbooks, whereas girls showed interest for the remaining 93.3%. It can be concluded that topics of teaching
templates in integrated subjects are more interesting for girls. That is possibly the reason why girls achieve better results in research
on reading literacy to date (PISA).

Keywords: interest by girls and boys, primary education, teaching template topics
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48. Lucija Martinko-Hock Nikola Vitov GuCeti¢ - O ljepoti

Nikola Vitov GuGetié, O ljepoti
U ovom radu temeljni je cilj analiza dijaloga izmedu Mare Gundulié i Cvijete Zuzori¢ kroz koji GuGeti¢ razlaze svoju filozofiju
lijepoga. Nastoji se odgovoriti na sveopée pitanje ,Sto je ljepota?”. Isprva se misli da je liepota nuzno samo oku vidljiva, no
GuGeti¢ dokazuje suprotno. Tu misao GuCeti¢ razraduje u klasiChom paradoksu ljepote. Kako bi se do$lo do cjelovitoga odgovora
potrebno je zaviriti u Govjekovu nutrinu, u njegovu dusu. Da bi liepota tijela i duge mogla biti potpuna, potrebna je milost. Ona dolazi
samo od Najviseg Dobra i samo ako su tijelo i duga spremni za primanje milosti. U prilog tome, GuGetié opisuje kakav je to razmijer i
sklad potreban tijelu i koja (Osto¢a duse za milost. Slikama koje se nalaze u radu, vjerno su uprizoreni razmijeri tijela kako ih GuGeti¢
opisuje te su usporedive s mjerama stvarne osobe. Ljepota nije samo harmonija tijela i duSe ve¢ je potrebna i milost NajviSeg Dobra

kako bi ljepota bila potpuna.

KljuGne rijeQ: Nikola Vitov GuCxetié, filozofske teze o ljepoti, liepota duse i tijela, proporcije i sklad tijela, paradoks ljepote, milost

Najvisega Dobra

Nikola Vitov GuCetié, About beauty

The main goal of this paper is to analyze of the dialog between Mara Gunduli¢ and Cvijeta Zuzori¢ in wich GuCeti¢ explains his
philosophy of beauty. The main idea is to find the answer to the general question ,what is beauty”. It was thought that the beauty is
only what you see at first sight, but GuCeti¢ proves differently. On this thought GuGeti¢ works upon the paradox of beauty. It is
necessary to foresee in man's soul to find the most important answer about beauty. Grace is the main key to achieving the complete
beauty of the body and soul. The Greater Good is the one who gives grace but only if the body and soul are prepared. GuGeti¢
describes just what kind of proportion and harmony the body needs, and what purity of the does it require soul to obtain grace. At the
end oft he paper is the set of images which gives us the exact body proportions described by GuCetié. The body proportions

presented in the images are accordant with body proportions of same actual person. However in the quest of reaching the complete



beauty the grace of the Greater Good is indispensable.

Key words: Nikola Vitov GuCeti¢, philosophical dissertation of beauty, beauty of body and soul, proportions and harmony of the body,

beauty paradox, grace of the Greatest Good

49. Hrvoje Vargic¢ Od iskustva k stvarima u sebi: Rasprava o metodi u filozofiji

U radu se istrazuje adekvatna metoda u filozofiji na temelju rada Karola Woijtyte. IstraZzuje se Wojtytina biografska pozadina te
odnos tomizma i fenomenologije u njegovoj filozofiji. Sredignji dio rada obuhvaéa rasprava o metodi u filozofiji. ZapoQnje se
predstavljanjem iskustva i subjektivnosti kao polazistem za filozofiranje te fenomenolo$ke metode kao adekvatne za opis iskustvenih
datosti kako nam se pokazuiju u svijesti. Ova metoda nas dovodi do otkrivanja osobnog supozituma kao subjekta svih (na i svih
iskustava koje smo prethodno ispitali fenomenoloSkom metodom. To otkriée diktira nuznost nadopunjavanja fenomenoloske
metode onom metafiziCkom koja nam omoguéuje istraZivanje biéa kao bi¢a. Na temelju analize adekvatne metode filozofiranja,
izvukli smo posliedice koje proizlaze za filozofiju iz upotrebe te metode. Neki od zakljuCaka su da se zbog iskustvenog polazista
filozofija ne moZe zasnovati aprioristiCki ili ideologki, ustvrdili smo da filozofija mora nadi¢i dihotomiju subjektivizam-objektivizam,
da je nemoguce pretendirati na moguénost filozofije koja bi bila zatvoreni i zavrSeni sustav te da svako filozofiranje mora poQnjati od

iskustva Covjeka danasnjice tj. biti moderno zasnovano.

This paper examines an adequate method in philosophy based on the work of Karol Wojtyta. The paper examines the biographical
background and relationship between Thomism and Phenomenology in Wojtytas philosophy. The central part of the paper includes
the discourse on the method in philosophy. It begins by presenting the experience and subjectivity as a starting point for
philosophizing and phenomenological method as appropriate to describe the experiential data given to us in consciousness. This
method leads to the discovery of personal suppositum as subject of all acts and all the experiences that we have previously examined
by the phenomenological method. This discovery dictates the necessity of supplementing the phenomenological method with the
metaphysical one which enables us to explore being as being. Based on the analysis of adequate method of philosophizing, we
derived consequences for philosophy which stem from the use of this method. Some of the consequences are that because of
experiential starting point philosophy cannot be conceived a priori or ideologically, we stated that philosophy must transcend the
subjectivism-objectivism dichotomy, it is impossible to lay claim to the possibility of a philosophy that would be closed and completed

system, and that any philosophizing must begin from the experience of a man of today, i.e. to be modern.

50. Matej Vidakovi¢ = Pojam Zalovanja u filozofiji Rolanda Barthesa

Ovaj rad prikazuje pojam Zalovanja onako kako je on prisutan u misli francuskog filozofa Rolanda Barthesa. Glavna teza koja se
provlaQ kroz tekst jest ta da Barthesova razmisljanja o smirti i gubitku predstavljaju temelj za specifiCan arhetip Zalobnika - nazvan
sizifovskim. Karakteristike pridane navedenom arhetipu temelje se na pomnoj analizi dva Barthesova djela: "Dnevnika korote" i
"Svijetle komore". Kroz dijalog sa filozofima i misliocima poput Martina Heideggera, Julije Kristeve i Waltera Benjmaina moguce je
razumjeti Barthesova Sizifa ne samo kao onoga koji tugu izrazava kroz svojevrsnu poetizaciju vlastite melankolije, ve¢ kao onoga
tko, na simboliCan nadn, jo$ uvijek sudjeluje u razgovoru s Drugim, iako Drugoga vi§e nema. Pokojnik je tako, na neki nadn, jo$
uvijek Ziv kroz Zivuéega, koji preuzima brigu, ne samo da ga nosi u svojem sjeéanju, ve¢ i da Drugoga neprestano (ni prisutnim

u svijetu, svjedoGeéi njegovu neponovljivost koju je znao za Zivota koji je dijelio s njime.

Kljuthe rije: Roland Barthes, sizifovski arhetip, Drugi, Zalovanje

This paper depicts the concept of mourning as it is depicted in philosophy of a French philosopher Roland Barthes. Main thesis which
is underlined through this text is that Barthes' thoughts on loss and death represent a specific archetype, called Sisyphus.
Characteristics that can be attributed to this archetype are extracted from analysis of two of Barthes' books: ,Mourning Diary“ and
,Camera Lucida: Reflections on Photography“. Through dialogue with philosophers and thinkers like Martin Heidegger, Julia Kristeva
and Walter Benjamin, we came to understanding Barthes' Sisyphus not merely as someone who expresses his sadness through some
kind of poetic melancholy, but also as someone who in a symbolic way is still participating in a conversation with the Other, even
though he's gone. Deceased one is in a way still alive through the living one, who takes care not only for keeping him in his memory,

but also for making the Other "present in the world" by witnessing his unrepeatability and uniqueness.

Keywords: Roland Barthes, Sisyphus archetype, the Other, mourning
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51. Martina Novosel Zivot Zene zagrebaCkog prigorja — promisljanje Zenske supkulture i njene uloge u suvremenom
predstavljanju identiteta grada Zagreba

Cilj je ovog rada predstavljanje Zivota Zena zagrebaCkog prigorja od tridesetih godina do sredine dvadesetog stoljeéa i to uz

pomo¢ struChe literature i provedenih terenskih istraZivanja uz pomo¢ metode polustrukturiranog intervjua. Zivot Zene u ovome

razdoblju opisan je u radu na temelju nekoliko tema, konkretnije na primjerima predstavljanja Zena u nekim obiCajno-obrednim

praksama i vjerovanjima u nadnaravna bié¢a, nadalje oCuvanju prigorskog identiteta kroz tradicijsku no$nju te naCinu njihovog

privredivanja u gradu Zagrebu. Navedene tematske jedinice ukazuju na raznolike aspekte Zenske podredenosti i marginalizacije u

ovome razdoblju, no i na potencijal koji nudi kulturna povijest za suvremene turistiCke i odgojno-obrazovne funkgcije.

The aim of this paper is to present the life of the women of the Zagreb submountainous region from the 30s to the middle of the 20th
century, with the help of scholarly literature and a field research, which was done using the ethnological methodology of
semi-structured interviews. Women'’s lives during this period are described through several themes in the paper. More specifically,
they are described using the examples of women's representation in certain customary ritual practices and their beliefs in supernatural
beings, their preservation of the submountainous identity through traditional costumes and their economy in the city of Zagreb. These
thematic units point to the various aspects of female subordination and marginalization in this period, but also to the potential that
cultural history offers to contemporary tourism and education.

52. Domagoj CiCko  Ekonomski razvoj trgovista Krapina u XVII. stoljeéu

Ovaj rad nastoji istraziti gospodarski razvoj trgovista Krapina, kao vaznog gradskog naselja Hrvatsko-slavonskog kraljevstva u

17. st., te se temeljem toga nastoje detektirati sliChosti i razlike u odnosu na regionalni, odnosno opéeeuropski razvoj. Temeljna
pitanja odnose se na strukturu gospodarstva trgovista te na ulogu sajmova u gospodarskom i cjelokupnom urbanom razvoju Krapine.
Analizom gradskih zapisnika moze se steci uvid u temeljne razvojne smjernice krapinskog gospodarstva 17. st., obiljezenog
istaknutom ulogom poljoprivrede, sa (sajamskom) trgovinom kao prevladavaju¢om neagrarnom djelatno$éu. Takoder, ekonomski

razvoj Krapine u 17. st. ne poklapa se s krizom prisutnom u Zapadnoj Europi, ve¢ pokazuje sasvim suprotne tendencije.

This paper atempts to research the economic development of the market town of Krapina, as an important urban settlement of the
Kingdom of Croatia-Slavonia in the 17th century, and based on that, it aims at detecting the similarities and differences in regard to the
regional and Europewide development. Fundamental questions are concerned with the economic structure of the market town and the
role of fairs in the economic and overall urban development of Krapina. Through the analysis of the town records one can gain the
insight into the fundamental trends of development of the Krapina economy in the 17th century, which was characterised by the
dominant role of agriculture, with (fair) trade as the prevailing non-agrarian activity. Furthermore, economic development of Krapina in

the 17th century doesn't correspond to the crisis in Western Europe, but shows completely oposite tendencies.

53. Marijana Kardum, Kristina Gudlin Heteropredodzbe u hrvatskoj paremioloskoj gradi

U ovom se radu postavlja istraZivaCko pitanje o prisutnosti elemenata koji bi u paremioloskoj gradi direktno upudivali na stanovite
predodZbe o Drugomu. Korpus (ne poslovice ekscerpirane iz raznih zbirki, od kojih je najveéa Kad ti kué¢a gori, a ti se ogrij. Zbirka
poslovica Bartula Matijace koju je priredio prof. dr. Stipe Botica. Prikupljena ¢e se grada analizirati na temelju novijih frazeoloskih i
paremiolo$kih spoznaja, s obzirom na njihovu strukturu i semantiCki aspekt.

U prvome dijelu rada postavit ¢e se teorijski okvir paremiolokoga prouCavanja te ée se ustvrditi metodoloske smjernice, dok ¢e se
u drugome dijelu paremioloska grada analizirati s obzirom na spomenute aspekte (strukturu i semantiku). Nadalje, grada ¢e se
detaljnije analizirati prouCavanjem 150 odgovora sakupljenih terenskim istraZivanjem iz upitnika o poznavanju, koristenju i procjeni
znaCenja oblika. U zavrénome dijelu rada donijet ée se mali rjeChik, to jest popis poslovica koje oprimjeruju drustvene i kulturne
percepcije, upitnik i rezultati istrazivanja prikazani dijagramima i grafikonima.

Primarni je cilj rada osvijetliti razliQte ideolo$ke i identifikacijske obrasce prisutne u paremiolo$koj gradi, kako bi se doprinijelo
boljem suZivotu te kulturnom i religijskom razumijevanju. Samim time rad bi trebao posluZiti kao uvod u prouCavanje poslovica s
obzirom na njihove reprezentacijske moguénosti, a nikako ne kao sveobuhvatan pristup cjelokupnom paremioloskom blagu koje se
tiCe ljudi i krajeva.

|

Kljuthe rije(: Drugi, heteropredodzba, paremiologija, poslovica.

The subject of this research is firstly proverbs with ethnonym component, as the assumption was that proverbs (i.e. paremiological
forms) with this component contain the most information about images that Croatian language speakers have about the Others. For

the purpose of research, Croatian paremiological material (the collection of paremiological forms such as Kad ti ku¢a gori, a ti se ogrij.



Zbirka poslovica Bartula Matijace, which edited prof. dr. Stipe Botica) was extracted.

Collected material is going to be analysed based on recent phraseological and paremiological findings and, in view of their structure
and semantic aspect. Furthermore, the material will be analyzed by studying the 150 responses collected from field research
questionnaire about knowledge, use and assessment of the meaning of paremiological material. Theoretical and methodological
frameworks are explained in the first chapter. In second chapter, there is structural and semantic analysis of paremiological material.
The final part of the paper brings a dictionary, i.e. collection of proverbs that exemplify the social and cultural perceptions,
questionnaire and survey results which are presented with diagrams and charts.

The primary purpose of this paper is to highlight the different ideological and identification forms, to contribute to a better co-existence
and cultural and religious understanding. Therefore, paper serves as an introduction to the study of proverbs in terms of their
representational possibilities in Croatian paremiological material, but by no means to be a comprehensive approach to overall
paremiological goods concerning the lands and people.

Keywords: hetero-image, Others, paremiology, proverb
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54. Ana Marija Ambrusec i Anita Petrovié Samoborska epigrafska bastina do sredine 18. stoljeca

Rad se bavi epigrafskom bastinom grada Samobora u razdoblju od 13. do sredine 18. stoljeca. Prikazana je povijesna pozadina
srednjovjekovnog grada Samobora te najvazniji epigrafski spomenici iz kojih saznajemo bitne znaCajke Zivota stanovnistva toga
kraja, te samih poCetaka povijesti grada. Nadalje, prikazani su prijevodi natpisa i vaznost za cjelokupnu povijest kako Samobora,
tako i Hrvatske. Natpisi su popraceni kratkim opisom njihovog izgleda, te vremena u kojem su pronadeni, a opisano je i mjesto
pronalaska svakog natpisa. Isto tako, prikazali smo i kratku povijest grada zbog boljeg uvida u kontekstu nalaza.

Napravljena je analiza svih dosada$njih istrazivanih natpisa, radi ukazivanja na nedovoljnu istrazenost spomenute discipline u
kontekstu grada Samobora.

Usprkos bogatoj literaturi grada Samobora, epigrafski natpisi i danas predstavljaju istraZivaCki problem. Zbog toga su nuzna
daljnja istrazivanja koja ¢e oblikovati jedinstvenu sliku o povijesti Samobora u kontekstu epigrafskih i drugih nalaza.

Kljuthe rije(: Samobor, povijest, epigrafija, kameni natpisi

The article is about an epigrafic heritage of the town of Samobor between 13th and 18th century. It presents a historical background of
a medieval town Samobor and the most important epigraphic monuments from which we found out important facts on residents of that
region and the very beginnings of the history of the town itself.

Furthermore, the article shows translations of the inscriptions and the importance of the entire history of Samobor and Croatia. The
inscriptions are accompanied by a brief description of their appearance, the period when they were found, and the location of each
inscription.

Likewise, we also presented a short history of the town for a better insight into the context of the findings. We analysed all conducted
research on inscriptions in order to point out the insufficient exploration of the mentioned discipline in the context of the town of
Samobor.

Despite the rich literature on the topic of the town of Samobor, epigraphic inscriptions are still a research problem. Thus, the further
research is needed in order to shape a unique image of Samobor history in the context of epigraphic and other findings.

Key words: Samobor, history, epigrafic, stones inscriptions

55. Karla Zvonar PRILAGODBA FRANCUSKIH POSUDENICA U HRVATSKIM RJECNICIMA

Problematika posudenica veé dugi niz godina zaokuplja pozornost struthjaka na podruQu kontaktne lingvistike. Uslijed migracija
koje su dovele do doticaja ljudi i njihovih kultura doslo je i do kontakta izmedu dva ili Cak i vise jezika. Ti kontakti sve vise dolaze

do izraZaja s razvojem tehnologije i komunikacije te povezanosti na svjetskoj razini. LingvistiCka istraZivanja posudenica uvijek su
poZelina zbog dinamike razvoja jezika. Na taj nain moguée je promotriti kretanje odredenih jezithih oblika te donijeti zakljuCke o
veéim odstupanjima od norme. Upravo je zato moguée tako Cesto izdavati rjeChike. Ovaj rad bavi se prilagodbom francuskih imenica
u pet hrvatskih rieChika u razdoblju od 1979. do 2015. godine. Glavna ideja bila je analizirati dosljednosti na fonemskoj i naglasnoj
razini te promjene i stanja vezana uz godinu izdanja rieCnika. Je li u novim rieChicima prag tolerancije prema oblicima koji nisu u
skladu s hrvatskom naglasnom normom snizen? Dolazi li do izgovornih varijanti u nekom rieChiCkom izdanju? Ima li neoGekivanih

oblika u starijim izdanjima? Ovo su samo neka od pitanja na koja smo pokus$ali odgovoriti ovim istrazivanjem.



Experts in the field of contact linguistics have been occupied with the issue of loanwords for a long period of time. As a result of
migration, people and their cultures came in contact with each other, as well as their languages. These contacts are even more
pronounced with the development of the technology and communication systems which result in a great global connection. Linguistic
researches of loanwords are always welcome due to the dynamics of language development. This way, it is possible to observe the
movement of certain language forms, speculate and draw conclusions about greater deviations from the norm. This is the reason why
it is feasible to publish dictionaries very often. In this paper the main subject is the adaptation of French nouns in five Croatian
dictionaries from 1979 to 2015. The idea was to analyse and record the consistency considering phonemic and accentual level as well
as the changes and the general situation related to a publishing year. Is tolerance threshold of forms which are not in accordance with
Croatian accentual norm lowered in newer dictionary editions? Do the variants of pronunciation exist in some dictionary editions? Are

there any unexpected forms in older editions? These are some of the questions that we tried to answer in this research.

HRVATSKI STUDUJI

56. Kristina Trampus, Lucia Sare Kriza multikulturalizma: Nejasna vizija drustva u Ganicama Europske unije

Ovim radom se Zeli pokazati kako unatoCprogramima i strategijama Europske unije ne postoji Grrst temelj multikulturalizma niti
jasan pogled na status manijinskih kultura. Pojam multikulturalizma se ne moze svesti na jednu jasnu definiciju i odredenje jer za
sebe ne oznaCava jednostavnu pojavu, veé sloZen sustav koji se moZe promatrati iz vise aspekata. Veéinom su asocijacije na

ovaj pojam pozitivne zbog nastojanja da se pobolj$a Zivot neke manjine, no postoje kritiCari koji u multikulturalizmu vide

manjkavosti koje mogu uzdrmati naCela liberalizma. Metodolo$ki temelj rada Cni analiza teorija o multikulturalizmu politiCkih
teoretiCara Willa Kymlicke, Briana Barryja, Iris Marion Young i Bhikua Parekha. U drugom dijelu rada analiziramo javne politike
Qanica Europske unije, njihove zakonske okvire, rad institucija Europske unije i stajalista vodecih politiCkih aktera, kako bi se utvrdio

odnos Qanica Europske unije prema razli(itim kulturama odnosno manjinama.

KljuGne rijed: multikulturalizam, kultura, identitet, migranti, integracija

This work aims to show that despite the programs and strategies of the European Union there is not a solid foundation of
multiculturalism nor clear view of the status of minority cultures. The concept of multiculturalism can not be reduced to a clear
definition and determination because it is not a simple phenomenon, but a complex system. Most of the associations of this term due
to positive efforts to improve the lives of some minorities, but there are critics which in multiculturalism see inefficiencies that can
shake the principles of liberalism. The methodological foundation of this work is the analysis of the theory of multiculturalism political
theorists Will Kymlicka, Brian Barry, Iris Marion Young and Bhiku Parekh. In the second part, we analyze the public policy of the
European Union member states, their legal framework, the work of the EU institutions and positions of the main political actors, to

determine the relationship of the European Union towards different cultures and minorities.

Keywords: multiculturalism, culture, identity, migrants, integration

57. Tomislav Pavlovi¢ Razlike u psihiCkoj dobrobiti Zena oboljelih od endometrioze s obzirom na relaps simptoma bolesti

Cilj ovog istrazivanja bio je utvrditi razlike u psihiCkoj dobrobiti izmedu Zena oboljelih od endometrioze koje su doZivjele relaps
njezinih simptoma i onih koje ga nisu dozivjele te provijeriti proizlaze li te razlike iz razlika u samopostovanju i intenzitetu boli.
IstraZivanje je provedeno online, a prigodni uzorak prikupljen je putem drustvenih mreza. Od ukupno 171 sudionice iz Slovenije,
Hrvatske, Srbije, Bosne i Hercegovine i Crne Gore, njih 56 je zadovoljilo sve kriterije istraZivanja te ih se moglo jednoznatho svrstati
u skupinu zZena koje jesu (N = 28) ili nisu (N = 28) dozivjele relaps. Rezultati su pokazali da Zene koje su dozivjele relaps

simptoma endometrioze doista imaju nizu psihiCku dobrobit od Zena koje ga nisu doZivjele, pri Gemu imaju niZi osjecaj

postignuca i samopoS&tovanje, a izraZeniji osjecaj boli i negativne emocije te su depresivnije i pod vecim stresom. Navedene

razlike prestale su biti znaCajne kad su bol i samopostovanje u model uvrsteni kao kovarijati, pri Gemu se bol nije pokazala
relevantnom. Time je ukazano da su Zene koje su doZivjele relaps endometrioze nize psihiCke dobrobiti od Zena koje ga nisu

dozivjele, Sto se poglavito moze pripisati razlikama u samopostovanju.

Aim of this research was to determine differences in mental well-being between women affected by endometriosis who experienced
relapse of its symptoms and those who had not experienced it, as well as to test if those differences are reflecting differences in
self-esteem and pain intensity. The research was conducted online and used a convenient sample gathered via social network. Of

total 171 participants from Slovenia, Croatia, Serbia, Bosnia and Herzegovina and Montenegro, 56 satisfied all of the research criteria



and could be unambiguously classified as women who did (N = 28) or did not (N = 28) experience relapse. The results have shown
that women who experienced relapse of symptoms of endometriosis indeed had lower mental well-being than women who had not
experienced it, which was shown by lower sense of achievement and self-esteem, as well as more intensive pain and more negative
emotions, depressiveness and stress. Mentioned differences were no longer significant when pain and self-esteem were included as
covariates into the model, where pain was not a significant covariate. Such results indicate that women who experienced relapse of
endometriosis have lower mental well-being than those who did not experience it, which could be attributed to differences in

self-esteem.

KATOLICKI BOGOSLOVNI FAKULTET

58. Dominik Stefuli¢  KatoliCki sveéenici u Hrvatskom saboru — primjer Zivka Odziéa (1836.-1892.)

U drugoj polovici 19. stolje¢a veéina europskih zemalja je optere¢ena sukobom KatoliCke Crkve i drzave, ali u Trojednoj kraljevini
katoliCki sveéenici participiraju u politici kao saborski zastupnici. Jedan od njih je i kukujevaCki Zupnik Zivko Odzi¢

(1836.-1892.). Na temelju neobjavljene arhivske grade (Arhiv Hrvatske akademije znanosti i umjetnosti, Nadbiskupijski arhiv Bakovo),
objavljene arhivske grade (Inventar Zupe Kukujevci, Dnevnici Sabora i Saborski spisi), periodike toga vremena i relevantne literature
autor donosi biografske podatke katoliCkog sveéenika i zastupnika narodnjaCke opcije u saboru Trojedne kraljevine, Zivka

Odzi¢a. Uz biografske podatke autor prikazuje njegovo politiCko djelovanje u Saboru (1872.-1878.) na temelju analize njegovih
saborskih govora. Bavio se pitanjima vezanim uz gospodarstvo i obrazovanje, a u politici se najviSe suprotstavljao reviziji
Hrvatsko-ugarske nagodbe i sekularizaciji Skolstva. Odzi¢ se u samom radu Sabora nije posebno istaknuo, ali njegov primjer
dokazuje tezu da su Zupnici oGekivani saborski zastupnici, dok u drugim zemljama Europe dolazi do sekularizacije, odnosno

odvajanje Crkve i drzave.

During the second half of the 19th century most European countries are burdened by the conflict of the Catholic Church and the state,
but in the Triune Kingdom Catholic priests participate in politics as members of parliament. One of them is a parish priest in Kukujevci
Zivko Odzi¢ (1836-1892). On the basis of unpublished archival sources (Archives of the Croatian Academy of Sciences and Arts,
Archbishop Archives Bakovo), published archival sources (inventory of the Kukujevci parish, parliamentary diaries and parliamentary
documents), periodicals and relevant literature, the author presents biographical data about a Catholic priest and a national
representative in the parliament of the Triune Kingdom, Zivko Odzi¢. Besides, the author analyses OdZi¢’s parliamentary

speeches in order to investigate his political activities in the parliament (1872-1878). He dealt with economic and educational issues;
most of all, he resisted the revision of Croatian-Hungarian settlement and the secularization of education. Odzi¢ was not the most
prominent member of the parliament itself; however, his case proves that parish priests were expected members in the Parliament,

whereas in other European countries, the secularization or the division of the Church and the state take place.

59. Jozo Hrkaé¢ Biblijska uporaba i teoloSka interpretacija glagola [ ¢6n

U radu se autor, pristupajuci povijesnom dogadaju Kristova uskrsnuéa, osvrée na temeljni pojam kojim biblijska literatura opisuje tu
zbilinost, a prepoznaje se u glagolu [ ¢8n (ofthe). Novost Kristova uskrsnuéa oCtovana u ukazanjima uCenicima u svojem dosegu
uvijek je neizreciva, a samim time pisci novozavjetnih spisa tragaju za pojmom koji bi opisao taj spasenjski dogadaj zele¢i prenijeti
kerigmu — sadrzaj vjere. U tom traganju posezu za starozavjetnim pojmovima koji najblize izrazavaju novonastalu stvarnost, a

autor u ovom radu usmjerava pozornost na pojam [J ¢8n (ofthe) koji je iznjedrila crkvena predaja; tim se izriCajem oznaCava susret s
Uskrslim po ukazanjima te je povijesno i najstariji izriCaj za uskrsnuée. Analiziraju¢i znaCenjsku i gramatiCku upotrebu pojma ofthe u
biblijskim spisima Staroga i Novog zavjeta, autor prepoznaje i donosi teologku poruku spomenutih glagolskih izriCaja koji oblikuju
vjeru Crkve. Oslanjajuéi se na konkretne novozavjetne tekstove sinoptiCkih evandelja, Djela apostolskih, ivanovskog corpusa, te s
posebnim naglaskom na pavlov(sk)e poslanice, koji sadrze pojam [ @8n (ofthe) autor Zeli naglasiti kako su tim glagolskim

oblikom novozavjetni pisci uspjesno prenijeli istinitost dogadaja Kristova uskrsnuéa kao njegova bogoobjavljenja.

The author of this work, looking at the historic event of Christ’s resurrection, centers on the key term with which biblical literature
describes that reality, recognized in the term [ @Bn (ophthe). The newness of Christ’s resurrection shown in his apparitions to his
disciples always remains incomprehensible, leaving the authors of the New Testament searching for a word which would be able to
describe this moment of salvation, trying to pass on this kerygma — deposit of faith. In their search they first look to the Old Testament
which would best describe this new reality, while the author of this work focuses on the term which was brought forth by tradition
corresponding to the coming in contact with the resurrected Lord in his apparitions, this being the oldest term describing the
resurrection. Analyzing the grammatical and functional use of this verb in the biblical texts of the Old and New Testaments, the author
recognizes and explains the theological message of these terms which in effect formed the faith of the Church. Relying on concrete

New Testament texts of the synoptic Gospels, Acts of the Apostles, the corpus of John, along with a certain emphasis on the Pauline



epistles which contain the term [ 6n (ophthe) the author wishes to emphasize how using that particular term the authors of the New

Testament were able to successfully deliver the truth of Christ’s resurrection as his theophany.

| PODRUCJE PRIRODNIH ZNANOSTI

| PRIRODOSLOVNO-MATEMATICKI FAKULTET

60. Mateja PisaCié¢ Kinetika dimerizacije 2-nitrozopiridina i njegovih derivata u Gurstom stanju

U sklopu ovog rada istrazena je reakcija dimerizacije $esteroQanih heteroaromatskih C-nitrozo spojeva u Grrstom stanju.

Sintetizirani su 2-nitrozopiridin te njegovi 4-metil- i 4-klor-derivati te su pra¢ene njihove kinetike dimerizacije u G/rstom stanju.
Reakcija dimerizacije je istrazena u dvije razli(ite topokemijske okoline: nakon fotodisocijacije dimera pri kriogenim uvjetima gdje su
nastale molekule monomera u najpovoljnijoj topokemijskoj konfiguraciji za reakciju i nakon kriogene depozicije monomera na ploQcu
cezijevog jodida gdje su molekule monomera nasumiCho orijentirane. Kinetike reakcija dimerizacije praéene su pri razliQtim
temperaturama vremenski razluGenom IR spektroskopijom. Iz temperaturne ovisnosti konstanti brzina reakcije procijenjene su
energije aktivacije za dimerizaciju prouCavanih spojeva u G/rstom stanju te su usporedene vrijednosti dobivene u dvije razli(ite
topokemijske okoline. Rezultati ovog rada ukazuju da promjena u topokemiji utjeGe na reaktivnost 2-nitrozopiridina i njegovih 4-metil- i
4-klor-derivata te da istraZeni heteroaromatski C-nitrozo spojevi predstavljaju prikladne molekularne modele za prouCavanje

mehanizama i kinetika reakcija u Gvrstom stanju.

In this work, the solid-state dimerization reaction of six-membered heteroaromatic C-nitroso compounds was studied. 2-nitrosopyridine
and its 4-methyl and 4-chloro derivatives were synthesized and kinetics of their solid-state dimerization was monitored. The reaction of
dimerization was investigated in two different topochemical environments: under cryogenic conditions after photodissociation of dimers
where produced monomer molecules are in the most favorable topochemical configuration for the reaction and after cryogenic
deposition of monomer molecules on the cesium iodide surface where monomer molecules are randomly distributed. Dimerization
reaction kinetics was followed at different temperatures using time-resolved IR spectroscopy. From the temperature dependence of the
reaction rate constants, the activation energies for the solid-state dimerization of the studied compounds were estimated and the
values obtained in two different topochemical environments were compared. The results of this study indicate that change in
topochemistry affects the reactivity of 2-nitrosopyridine and its 4-methyl and 4-chloro derivatives and that the investigated
heteroaromatic C-nitroso compounds represent suitable molecular models for the study of mechanisms and kinetics of solid-state

reactions.

61. Petra Schneider  Prostorna analiza varijacije petrografskih, mikrotektonskih, paragenetskih i geotermobarometrijskih znaCajki
zelenih $kriljavaca srediSnjeg dijela Medvednice
Mikroskopskom analizom 17 odabranih uzoraka, prikupljenih na srediSnjem dijelu Medvednice, utvrden je mineralni sastav i struktura
uzoraka. Uzorci pripadaju facijesu zelenih Skriljavaca uz vecéa ili manja odstupanja u sastavu koja su iskoriStena za prostornu
analizu i detekciju promjena uvjeta metamorfizma. Na referentnom uzorku s lokaliteta Sveti Jakob napravljena je cijelostijenska
kemijska analiza i geotermobarometrijsko modeliranje u raCunalnom paketu Perple_X. Dobiveni P-T uvjeti nastanka stijene iznose
375°C i 430 MPa i odgovaraju nizim dijelovima facijesa zelenih $kriljavaca. U uzorcima su razluGene dvije deformacijske faze, a
dobivene P-T vrijednosti odgovaraju mladoj fazi D2 i ocrtavaju retrogradni metamorfizam. Mikrotektonskom analizom dinamiCke
rekristalizacije zrna plagioklasa i kvarca utvrdeni su temperaturni uvjeti starijeg deformacijskog dogadaja D1 i uz njega vezanog
progradnog metamorfizma, koji za referentni uzorak iznose 450-500°C i odgovaraju viSim dijelovima facijesa zelenih Skriljavaca.
Stereogrami izmjerenih folijacija i lineacija poklapaju se s dosadasnjim spoznajama o geolo$koj evoluciji Medvednice. Konstruirane
su karte kojima se prikazuje prostorni raspored metamorfnih uvjeta za stariji i mladi metamorfni dogadaj, raspored udjela magnezija i

Zeljeza u kloritima, volumni udjeli pojedinih mineralnih faza u uzorcima te prostorni raspored minerala koji sadrze Fe3+ ione.

Seventeen samples collected on the central part of Medvednica Mt. were analyzed with petrographic microscope in order to determine
their microtextures and mineral composition. All the samples represent the greenschists, showing some differences in their mineral
composition. Those differences were used to determine spatial changes of metamorphic conditions. Whole rock analysis was
conducted on the sample from Sveti Jakob locality, in order to determine P-T conditions in which the rock was metamorphosed.
Values calculated with Perple_X program package are 375°C and 430 MPa, matching the lower part of greenschist facies. Two
different stages of deformation were recognized during the microscopic analysis, and the calculated values match the younger phase
of deformation (D2) and the retrograde metamorphism. Microtectonic analysis of dynamic recrystallization effects visible within the
plagioclase and quartz grans indicates the temperature conditions for the older deformation phase (D1) associated with prograde
metamorphism. For the sample from Sveti Jakob locality, values range at 450-500°C, representing the upper part of greenschist

facies. Few specific maps were made, showing spatial variations in metamorphic conditions for both phases of deformation, changes



of magnesium and iron content in chlorites, variations in volume amount of mineral phases detected in samples, and distribution of

minerals containing Fe3+.

62. Tvrtko Pleié, Vedran Glasnovié¢ Percepcija Balkana medu zagrebaCkim i mariborskim studentima geografije

U radu se problematizira prostorna i pojmovna percepcija Balkana medu preddiplomskim studentima geografije na Geografskom
odsjeku Prirodoslovno-matematiCkog fakulteta Sveudlista u Zagrebu i Odjela za geografiju Filozofskog fakulteta SveuQliéta u
Mariboru, a koja je istrazena u oZujku 2017. godine. Balkan je pojam s kojim se svakodnevno susre¢emo, medutim, on ne
egzistira kao konkretna geografska kategorija, ve¢ kao vernakularna regija, odnosno misaona konstrukcija izdvojena na osnovu
vlastitih vrijednosnih sudova, kriterija i osjeéaja prema samom Balkanu. Kroz istraZivanje je ustanovljeno da zagrebaCki studenti uz
Balkan vezuju pojmove negativne konotacije, dobiva se dojam da se otiru od stigme Balkana te ve¢inom ne smatraju Balkan dio
svojega (prostornog) identiteta. Kod zagrebaCkih studenata postoji suglasje oko istoChih i juznih meda, medutim zapadna i
sjeverna se razlikuje ovisno smatraju li ispitanici Balkan dijelom svojeg identiteta - oni koji smatraju, $ire prostor Balkana ukljuCujuéi
Hrvatsku, dok oni koji ne smatraju, suzavaju mede na sjeveru i zapadu prema Bosni i Hercegovini. Mariborski studenti uz Balkan
vezuju pozitivne i neutralne asocijacije, neoptereéeni su Balkanom, buduci da se nikad nisu ni pokuSavali oteti balkanskim
obiljezjima ne smatrajuci ih dijelom slovenskog kolektivnog identiteta, a prostorno ga percipiraju tako da gotovo bez iznimke
ukljuGuju Hrvatsku, pri Gemu je zapadna granica konstantna, dok se sjeverna pomiCe prema Sloveniji kod ispitanika koji osje¢aju

Balkan svojim.

The paper discusses spatial and conceptual perceptions of the Balkans among undergradute geography students studying at the
geography departments of the Universities of Zagreb and Maribor, who were surveyed in March of 2017. ,The Balkans® is a concept
which we come across everyday, however, it does not exist as a specific geographic category, rather as a vernacular region — that is
as a mental construct distinguished on the basis of one's own values, criteria, and feelings towards the Balkans themselves. The
research showed that Zagreb students associated the Balkans with negative concepts, though they seemed to dissociate themselves
from the Balkan stigma and mostly do not consider the idea of ,Balkan” to be a part of their own (spatial) identity. Zagreb students
agreed upon eastern and southern borders, however ideas on the western and northern borders differed in relation to whether the
interviewee considered Balkan a part of their identity. Those that did, widened the Balkan area to include Croatia, while the ones that
did not narrowed it down to Bosnia and Herzegovina's northern and western border. Maribor students associated the Balkans with
both positive and neutral concepts. They are unburdened by negative concepts of the Balkans, since they have never even tried to
dissociate themselves from Balkan characteristics — not considering them to be a part of Slovenian collective identity; while spatially
perceiving the Balkans in such a way that they almost always include Croatia. The western border was constant, and northern moving

towards Slovenia among students that think of the Balkans as their own.

63. Grazia Davidovi¢ Sirtuin 3 i hiperoksija: saveznici u borbi protiv tumora

Oksidacijski stres i visoke razine reaktivnih kisikovih vrsta (RKV) izazivaju oSte¢enja DNA i genomsku nestabilnost, koje dovode do
promjene stanithog metabolizma i u konathici do gubitka kontrole stanithog ciklusa. Takvi uvjeti podrzavaju stalni rast i

proliferaciju, glavno obiljeZje tumorskih stanica. lako se dugo raspravljalo o djelovanju Gstog kisika (hiperoksije) kao promotoru
malignih bolesti, danas se hiperoksija koristi kao rutinska trapija u lijeGenju upravo takvih oboljenja. Sirtuin 3 (Sirt-3) je glavna
mitohondrijska deacetilaza koja uQnkovito sudjeluje u odrzavanju energetske homeostaze u stanicama. Nadalje, Sirt-3 ima ulogu
onkogena, ali i tumor supresora u tumorskim stanicama, no nije razjasnjeno pod kojim uvjetima dolazi do promjene njegovog
djelovanja. U ovom istraZivanju ispitali smo djelovanje Sirt-3 na proliferaciju, preZivljenje, rast i metaboliCku aktivnost, te
oksidacijski/antioksidacijski status i mitohondrijske funkcije MCF-7 stanice raka dojke u normoksiji i nakon izlaganja hiperoksiji. Utvrdili
smo da u uvjetima normoksije Sirt-3 djeluje kao onkogen, te potiGe oksidacijski stres i neke druge faktore odgovorne za tumorski rast,
dok u uvjetima hiperoksije Sirt-3 ima tumor supresorsko djelovanje jer smanjuje tumorske karakteristike MCF-7 stanice raka dojke.
Ovaj se unak vjerojatno ostvaruje putem reprogramiranja staniChog metabolizma s aerobne glikolize na oksidacijsku fosforilaciju u
mitohondrijima i na taj naCin tumorska stanica djelomiCho gubi svoja agresivna obiljeZja. Ovim smo istraZivanjem pokazali da

Sirt-3 regulira vise stanithih procesa kljuthih za proliferaciju i metastaziranje tumorskih stanica, te da hiperoksija potiCe njegovo
djelovanje kao tumor supresora. Navedene karakteristike (ne ga potencijalnom terapeutskom metom u kombinaciji s hiperoksijom u

lijeGenju malignih oboljenja.

Oxidative stress and high levels of reactive oxygen species (ROS) cause DNA damage and genomic instability, which lead to changes
in cell metabolism and ultimately loss of control of the cell cycle. These conditions support continuous growth and proliferation, the
main characteristics of tumor cells. Although the role of pure oxygen (hyperoxia) as a promoter of malignant diseases has long been

debated, today hyperoxia is used as a routine therapy to treat such diseases. Sirtuin-3 (Sirt-3) is the main mitochondrial deacetylase



which effectively keeps the cell in energetic homeostasis. In addition, Sirt-3 has a role as an oncogene, but also as a tumor suppressor
in tumor cells, and it is not clear which factors lead to the change in the protein’s function. In this research project we investigated the
effect of Sirt-3 on the proliferation, survival, growth, metabolic activity, oxidant/antioxidant status, and mitochondrial function of the
breast cancer MCF-7 cells in normoxia and after treatment in hyperoxia. We confirmed that in normoxic conditions, Sirt-3 functions as
an oncogene, and causes oxidative stress and other factors responsible for tumor growth. We also confirmed that in hyperoxic
conditions, Sirt-3 functions as a tumor suppressor because it decreases the tumor cell characteristics usually present in breast cancer
MCEF-7 cells. This effect is most likely realized by reprogramming the cell metabolism to utilize oxidative phosphorylation in the
mitochondria instead of anaerobic glycolysis, which causes tumor cells to partially lose their aggressive characteristics. With our
research we have shown that Sirt-3 regulates numerous cell processes essential for the proliferation and metastasis of tumor cells,
and that hyperoxia encourages the tumor suppressor activity of Sirt-3. These characteristics make Sirt-3 a potential therapeutic target

in combination with hyperoxia to treat malignant diseases.

64. Marko ImbriSak  Primjena aproksimacijske metode mnogostrukosti s rubom u nuklearnoj fizici

Kompleksni modeli koji se koriste u razliQtim granama znanosti ukljuCuju odredeni broj slobodnih parametara za koje Cesto nije jasno
jesu li nuzni za precizan opis problema. Kako bi se razdvojili bitni od nebitnih parametara i/ili njihovih kombinacija, nedavno je
razvijena razvijena aproksimacijska metoda mnogostrukosti s rubom (MBAM). U ovome smo radu razvili raCunalnu implementaciju
ove metode i prvo je testirali na modelu sinteze dimera alpha-pinena. U sljede¢em koraku smo primijenili MBAM na modelu atomske
jezgre zasnovanom na nuklearnom energijskom funkcionalu gustoée DD-PC1. Pokazali smo da takav model moZemo reducirati s

deset na osam parametara, uz zadrzavanje poCetne preciznosti modela.

Complex models are often used in many branches of science often include a certain number of free parameters for which it is
uncertain if they are needed for a precise description of the problem. The Manifold Boundary approximation method (MBAM) has been
recently developed to determine the necessity of particular combinations of parameters. In this work, we made a computer
implementation of this method and applied in on the synthesis model of the alpha-pinene and on a model of an atomic nucleus based
on the energy density functional DD-PC1. We have shown that this model can be reduced from 10 to 8 parameters, without significant

loss of precision.

65. Ina Erceg PoCetni stadij biomineralizacije: IstraZivanje nastajanja amorfnog kalcijevog fosfata metodama raspréenja
svjetlosti i laserske difrakcije

Amorfni kalcijev fosfat (ACP) prva je faza koja nastaje pri taloZenju kalcijevih fosfata (CaP) in vivo i in vitro. Nastajanje ACP-a je u

osnovi agregacijski proces. Osnovna strukturalna jedinica ACP je Posnerov klaster, Ca9(P0O4)6. Veliki broj tih klastera je gusto

pakirani u sfere koje se agregiraju u lanCaste nakupine sferiChih Gestica. lako je nastajanje ACP vrlo istrazivan proces, zbog

njegove uloge u biomineralizaciji, njegovo odvijanje na nanoskali nije do kraja razjasnjeno.

Cilj ovog rada je primjenom dviju uobiCajenih metoda odredivanja velilna nanoCestica, dinamiCkog raspréenja svjetlosti (DLS) i

laserske difrakcije, pratiti poCetne stadije nastajanja ACP i doprinijeti razumijevanju procesa na nanoskali.

Rezultati su pokazali da veé u poCetnim trenucima taloZzenja ACP nastaje vrlo heterogen sistem, koji se sastoji od vi$e populacija

Gestica razli(tih veliQna, od pojedinaChih Gestica ACP do njihovih lanCastih agregata razliGtih veliQna. Pri tome se laserska

difrakcija pokazala kao osjetljivija metoda za odredivanje velilne manijih Gestica u tako sloZenim sustavima.

Amorphous calcium phosphate (ACP) is the initial phase formed during calcium phosphate (CaP) precipitation both in vivo and in vitro.
ACP formation is basically an aggregation process. The basic structural unit of ACP is Posner's cluster, Ca9(PO4)6. A large number
of these clusters are close packed in spheres, which in turn assemble into chain-like spherical aggregates. Although the formation of
ACP continues to receive attention, due to its role in biomineralization, its formation on nanoscale is still not completely elucidated.
The aim of this work was to monitor initial steps of formation ACP particles and contribute to the understanding of these processes in
nanoscale by using two common methods for nanoparticles size determination, dinamic light scattering (DLS) and laser diffraction.
The results showed that already in initial stages of precipitation, a heterogenous system is formed. This system consists of several
population of particles of different sizes, from individual ACP particles to chain-like spherical aggregates of different sizes. Thereby,

laser diffraction proved to be a more sensitive method for determinating the size of smaller particles in such complex systems.

66. Barbara MaleCi¢, Niko Simié Izrada i ispitivanje algoritma za oQtanje ciklona u rezultatima regionalnog klimatskog modela

Izvantropske ciklone podru(Ja su niskog tlaka nastala izmedu 30° i 60° sjeverne i juzne geografske $irine. Jedan su od



najvaznijih mbenika koji utjieQu na klimatska obiljeZja umjerenih $irina. Kako bismo mogli procijeniti karakteristiChe prostorne i
vremenske veli(Ine ciklona, potrebno je razviti mehanizme za detekciju i praéenje ciklona. U tu svrhu, razvili smo algoritam za

detekciju ciklona.

Ulazni podatci za algoritam bili su rezultati regionalnog klimatoloSkog modela CNRM-ALADINS iz EURO-CORDEX inicijative
horizontalne razluQvosti 0.11° za razdoblje 1.1.1996. - 31.12.2008. Algoritam raCuna vrtloZnost iz polja tlaka na normalnoj razini
te trazi lokalne maksimume relativne vertikalne vrtloznosti na dobivenom polju. Oko maksimuma relativne vertikalne vrtloznosti

u zadanom radijusu (100 km) trazi lokalni minimum tlaka u kojem je tlak maniji od 1013 hPa. Ako je detekcija bila uspjesSna, centar
ciklone postavlja se na lokalni minimum tlaka, a postupak se ponavlja za vremenske korake. Na kraju se uz pomo¢ subjektivnih

metoda odreduje putanja ciklone.

Algoritam je testiran na dostupnoj arhivi ciklona na http://www.crometeo.hr/arhiva-ciklona/. Pouzdanost promatranih ciklona provjerena
je koristenjem sinoptiCkih karata. Algoritam za detekciju ciklona takoder je primijenjen na dva tromjeseCha razdoblja izrazenih
mjese(hih srednjaka NAO indeksa koji su odgovarali pozitivnoj i negativnoj fazi. Usporedba je ukazala na blagu tendenciju pomaka
ciklona prema jugu za negativan NAO indeks u odnosu na pozitivan NAO indeks. Nazalost, primjenom testa jednakosti srednjaka za
velike uzorke na nivou znaCajnosti 0.05 pretpostavku jednakosti statistiCki nije bilo moguée odbaciti. Ipak, razvijeni algoritam

uspjesno detektira i uz pomo¢ subjektivnih metoda prati ciklone.

Extratropical cyclones are areas of low pressure formed between 30° and 60° latitude. They play an important role in mid-latitude
climate formation. In order to assess characteristic cyclone time and space scales, we have developed an algorithm for cyclone

detection.

Input data are results of regional climate model CNRM-ALADINS made by EURO-CORDEX initiative with horizontal resolution of
0.11° and time span ranging from January 1, 1996 to December 31, 2008. Algorithm calculates relative vertical vorticity based on
mean-sea level pressure and finds local vorticity maxima and local pressure minima. If the extrema were within distance of 100 km,
and pressure minima is less than 1013 hPa, position of the cyclone center is defined by pressure minima position. Afterwards, cyclone

trajectory is determined using subjective methods.

Algorithm was tested for detection with subjective tracking method on cyclones available at http://www.crometeo.hr/arhiva-ciklona/.
Cyclones were verified using synoptic charts. In addition, the algorithm compared latitude averages of two trimesters with pronounced
opposite NAO index values. As expected, average latitude of negative NAO index data was skewed further to the south relative to the
mean latitude positive NAO index data. Unfortunately, the applied test for comparison of two population averages for large sample
data with significance level a = 0.05 yielded no conclusion. Nevertheless, the algorithm successfully detects, and using subjective
methods tracks cyclones.

67. Marta Bosnjakovi¢ i Andrea Hlousek-Kasun Minimalni analog tRNALeu koji se moze uspje$no aminoacilirati
leucil-tRNA-sintetazom

Aminoacil-tRNA-sintetaze (aaRS) su enzimi koji osiguravaju vjeran prijenos genetiCke informacije u stanicama svih Zivih

organizama, kovalentnim sparivanjem aminokiselina s njihovom pripadnom molekulom tRNA. Nastale aminoacilirane tRNA zatim

sluze kao prekursori za sintezu proteina na ribosomima.

Cilj ovog rada bio je pronaci najmanji moguci analog molekule tRNALeu koji se moze uspjeSno aminoacilirati, kako bi se kasnije

iskoristio za odredivanje interakcijskog doprinosa vezane aminokiseline prilikom vezanja aminoaciliranog analoga tRNALeu u

deacilacijsku domenu LeuRS.

Konstruirana su tri analoga tRNALeu: midi tRNALeu s uklonjenom antikodonskom rukom, mini tRNALeu kojoj nedostaje varijabilna

ruka, TyC-ruka i antikodonska ruka, te mikro tRNALeu koja sadrzi samo akceptorosku peteljku. UspjeSnost aminoacilacije

detektirana je vizualizacijom produkata reakcije aminoacilacije na kiselim gelovima koji omoguc¢avaju razdvajanje aminoacilirane od

neaminoacilirane tRNA stabilizacijom esterske veze izmedu molekule RNA i aminokiseline. Takoder, promatrano je nastajanje

stabilnog kompleksa analoga molekule tRNALeu i enzima LeuRS metodom gel-retardacijske elektroforeze.

Midi tRNALeu se uspje$no aminoacilirala leucil-tRNA-sintetazom, iako kompleks, do (jeg nastanka nuzno dolazi, nije bio dovoljno

stabilan za detekciju na gelu. Mini tRNALeu takoder nije formirala dovoljno stabilan kompleks s leucil-tRNA sintetazom za detekciju

gel-retardacijskom elektroforezom, a nije bilo moguée niti detektirati njezino aminoaciliranje na kiselim poliakrilamidnim gelovima.

Eksperimenti vezanja i aminoacilacije mikro tRNALeu leucil-tRNA-sintetazom nisu mogli biti izvedeni zbog preniskog prinosa ove RNA



reakcijom in vitro transkripcije.Vjerojatno zbog prekratke sekvence. Dobiveni rezultati posluzit ée kao temelj daljnjim istrazivanjima
minimalne RNA koja interagira i reagira s leucil-tRNA-sintetazom, ali i interakcijskog doprinosa aminokiseline kovalentno vezane na

analog prilikom vezanja u deacilacijsku domenu.

Aminoacyl-tRNA syntetases (aaRS) are enzymes that ensure faithful transmission of genetic information in all living cells by covalent
pairing of amino acids with their cognate tRNA molecule to provide precursors for ribosomal protein synthesis.

The purpose of this research was to find and describe the smallest tRNALeu analog that can be sucessfully aminoacylated and
deacylated by LeuRS. Obtained results will provide substrates for later experiments of interactional contribution of different amino
acids from aminoacylated tRNALeu when bound in deacylation domain. Three analogs were constructed: midi tRNALeu in which
anticodon arm was removed, mini tRNALeu in which anticodon arm, TwC arm and variable arm were deleted and micro tRNALeu,
which contains only acceptor arm.

Aminoacylation efficiency was detected by product visualization of aminoacylation reaction by using acid gels which provide separation
of aminoacylated tRNA from deacylated, by stabilization of ester bond between amino acid and tRNA. In addition, we tried to observe
stable non-covalent complex between tRNALeu analogs and enzyme LeuRS by gel-retardation electrophoresis.

Midi tRNALeu analog was successfully aminoacylated by LeuRS . However, the complex midi tRNALeu and Wt LeuRS was not stable
enough to allow detection by gel-retardation assay. Likewise, mini tRNALeu did not form stable complex with leucyl-tRNA synthetase
and its aminoacylation was undetectable by acid gel electrophoresis. Experiments of complexing and aminoacylation micro tRNALeu
by leucyl-tRNA synthetase could not be performed because of low yield of in vitro transcription reaction, presumably because of
analog’s small sequence size. Obtained results will serve as a basis for further research of the minimal RNA which interacts with
leucyl-tRNA synthetase, but also for determining the contribution of the bound amino acids to the interaction of aminoacylated analog

with the deacylation domain.

68. Hrvoje Misetic Filostratigrafska analiza bakterije Escherichia coli

Hrvoje Miseti¢

Filostratigrafska analiza bakterije Escherichia coli

Bakterijska filogenija je predmet rasprava izmedu znanstvenika jo$ od njihova otkri¢a te i dalje ne postoji robusno filogenetsko stablo
koje prikazuje evolucijske odnose bakterija. Uzrok tome su brojni problemi poput horizontalnog prijenosa gena, brza stopa mutacija
bakterijskog genoma i niz pretpostavki te parametara koji utjeQu na grananije filogenetskog stabla. Genomska filostratigrafija je
analitiCka metoda koja prouCava makroevolucijske trendove u evoluciji odredene vrste. Filostratigrafske mape su dosada uglavnom
radene samo na eukariotima. U ovom radu je izradena filostratigrafska mapa bakterije Escherichia coli sojeva K-12 i ISC11.
Robusnost mape je testirana na dva naln: kori$tenjem reducirane i nasumiChe proteinske baze te uvodenjem uvjeta o graniChom
broju hitova po filostratumu. Prvim naCinom se distribucija proteinskih sljedova po filostratumima za oba soja promijenila te su
dobiveni jasni signali u pojedinim filostratumima. Varijacijom granithe vrijednosti o broju hitova po filostratumu za rezultate dobivene
na sveobuhvatnoj bazi uoGeno je da porastom graniChe vrijednosti se smanjuje broj proteinskih sliedova u prvom filostratumu, a
povecava broj proteina u mladim filostratumima posebno u onim koji su imali jasan signal pri testiranju robusnosti na reduciranoj i
nasumi(hoj proteinskoj bazi. Testiranjem robusnosti filostratigrafske mape oba soja E.coli utvrdena su tri kljutha makroevolucijska
dogadaja pri kojem su nastali vecina proteinskih sljedova. Nadalje, analizirana je uloga u bioloSkim procesima, molekularna funkcija i
stanitha lokalizacija evolucijski starih i evolucijski mladih proteina koji su identificirani u filostratigrafskim mapa E.coli K-12 dobivenim
korigtenjem sveobuhvatne, reducirane i nasumiChe baze te najvece granithe vrijednosti. Ustanovljeno je da vedina starih proteina
ima ulogu u stanithim i metaboliCkim procesima, s obzirom na molekularnu funkciju najvise pokazuju katalitiCku i transportnu
aktivnost te ulogu u vezivaniju, a lokalizirani su ponajvi$e u staniChoj unutrasnjosti i na membrani. Evolucijski mladi proteini su
nekarakterizirani i neklasificirani te je njihova uloga u biologkim procesima, molekularna funkcija te stanitha lokalizacija nepoznata.
Ovo je jedna od prvih filostratigrafskih analiza napravljenih na prokariotskom organizmu i to na onome koji je najkoristeniji prokariotski
model u molekluarnoj biologiji te prva analiza koja ukljuCuje testiranje uvodenjem uvjeta o granChom broju hitova po filostratumu i
analizu uloge u biologkim procesima, molekularne funkcije i staniChe lokalizacije identificiranih evolucijski starih i mladih proteina iz
proteoma bakterije Escherichia coli K-12.

Kljune rijeQ: filostratigrafija, filogenija,biolo$ke baze podataka, Escherichia coli

Hrvoje Miseti¢

Phylostratigraphic analyses of Escherichia coli



[1 Bacterial phylogeny has been the subject of numerous discussions in the scientific community since the time of their discovery, but
there is still no robust phylogenetic tree describing the evolutionary relationships among all bacterial phyla. There are many reasons
why bacterial phylogeny is a complex issue, such as lateral gene transfer, high mutation rate in bacterial genomes, and numerous
variables that have a different impact on the branching order of bacteria. Genomic phylostratigraphy is an analytical method used for
discovering macroevolutionary trends in the evolution of a species. Thus far, it has mainly been applied to eukaryotes . In this paper,
the phylostratigraphic map of bacterium Escherichia coli has been created for strains K-12 and ISC11. The quality of the maps was
tested using two different approaches. The first approach was to use a reduced and a random protein database in order to construct
the phylostratigraphic map. This caused a different distribution of proteins among phylostratums for both strains and also showed
significant signals in certain phylostratums. The second approach was to introduce a condition according to which there has to be a
certain number of hits per phylostratum before a protein can be assigned it. By applying multiple sets of cut-off values for hits per
phylostratum while utilizing the complete protein database, it was detected that an increase of the cut-off value causes a decrease in
the number of proteins in the first phylostratum and an increases in the number of proteins in later phylostratums, especially in the
ones that contained strong signals while testing the results on the reduced and random protein databases. Based on these tests of
the phylostratigraphic maps for both strains, three main macroevolutionary events were identified as moments when the majority of
proteins appeared in the proteomes of the tested strains. Furthermore, Gene Ontology was used to analyze the molecular function,
biological processes and cellular localization of the proteins that were identified as evolutionarily old or new in the proteome of E.coli
K-12 strain. This was conducted based on results obtained using the complete, reduced and random protein databases and also on
the results obtained using the highest cut-off score. It was concluded that older proteins mostly have roles in metabolic processes,
while their molecular function relates to catalytic and transport activity along with a role in binding partner molecules. They are mostly
localized in the cytoplasm and on the plasma membrane, with organelles being underrepresented . Evolutionarily new proteins are
mostly uncharacterized and unclassified so their roles in biological processes, as well as their molecular functions and cellular
localization still remain unknown. This is one of the first phylostratigraphic analyses on the prokaryotic organism and the first analysis
that includes testing based on the cut-off number of hits per phylostratum and also determinating the molecular function, role in the
biological processes and cell localization of the evolutionary old and new proteins from the proteome of Escherichia coli K-12.

Keywords: phylostratigraphy, phylogeny, bioinformatic databases, Escherichia coli

69. Nicol Kolar ANALIZA UNUTARSTANICNE RASPODJELE ODABRANIH METALA | METALOIDA U JETRIMA POTOCNE
PASTRVE (SALMO TRUTTA LINNAEUS, 1758) I1Z RIJEKE KRKE
UnutarstaniCha raspodjela devet metala i metaloida izuCavana je na jetrima potoChe pastrve (Salmo trutta Linnaeus, 1758) iz rijeke
Krke, ulovljenih u listopadu 2015. godine na dvjema postajama, izvoru rijeke Krke kao referentnoj postaji, te u rijeci Krki nizvodno od
Knina, kao one(J$¢enoj postaiji. Blago povisenje koncentracija nekoliko metala u otoplienom obliku u rijeChoj vodi potvrdilo je
antropogeni utjecaj na rijeku Krku nizvodno od grada Knina. Cilj istrazivanja bio je utvrdivanje raspodjele devet odabranih
elemenata izmedu topljive (citosolske) i netopljive jetrene frakcije, Sto je ostvareno homogenizacijom jetrenog tkiva i centrifugiranjem
te odredivanjem ukupnih i citosolskih koncentracija metala/metaloida u jetrima. Rezultati istrazivanja pokazali su najve¢u postotnu
zastupljenost Cd u topljivoj frakciji jetri (>80%), dok su Co, Se, Zn, Cu i Mn u citosolu prisutni u nesto manjem postotku (50-80%).
Metali Tl, Fe i Mo znaGajno su prisutni u netopljivoj jetrenoj frakciji. Svim esencijalnim elementima, s izuzetkom Zn, pri poveéanoj
akumulaciji u jetrima poveéava se zastuplienost u netopljivoj frakciji kao znak njihove vjerojatne detoksikacije. Obrnuti je sluCaj s
neesencijalnim elementima Cd i Tl, kojima postotak u citosolu raste s pove¢anjem akumulacije u jetrima. Drugi je cilj ovoga
istraZivanja bio opisivanje raspodjele metala/metaloida medu citosolskim biomolekulama razliQtih molekuskih masa, $to je
ostvareno kromatografskim razdvajanjem jetrenih citosola uz iskljuGenje po veli(ni te mjerenjem koncentracija metala/metaloida u
dobivenim frakcijama koje sadrze biomolekule razli(tih molekulskih masa pomoéu HR ICP-MS-a. Medu ostvarenim rezultatima
zanimljivo je istaknuti eluiranje Cu, Cd i Zn u podruQu molekulskih masa koje odgovaraju metalotioneinima; porast pika Fe u podruQu
feritina, proteina koji sudjeluje u pohrani Fe, kao odgovor na porast akumulacije Fe u jetri; eluiranje Co, Mo, Mn i Zn u Sirokom
podruQu molekulskih masa, $to je u skladu s njihovom ulogom kofaktora velikog broja enzima; eluiranje Se u podruQu biomolekula
molekulskih masa manjih od 5 kDa, koje se moze dovesti u vezu s poznatim selenospojevima, selenoneinom i selenometioninom,
koji sudjeluju u obrani organizma od oksidativnog stresa; te eluiranje nesencijalnog i izrazito toksiChog metala Tl u podruCju
biomolekula molekulskih masa 60-300 kDa, koje obuhvaéa i molekulske mase enzima u (joj aktivaciji Tl sudjeluje, poput aldehid
dehidrogenaze i (Na++K+)-ATP-aze. Prikazani rezultati prvi su korak prema identifikaciji proteina i drugih biomolekula koje sudjeluju u
metabolizmu i detoksikaciji metala i metaloida u jetrima pastrva i koje predstavljaju potencijalne biomarkere izloZenosti i uCinaka

metala.



Intracellular distribution of nine metals/metalloid was studied in liver of brown trout (Salmo trutta Linnaeus, 1758) from the Krka River,
sampled in October 2015 at two sites, the Krka River spring as a reference site, and the Krka River downstream from the town Knin,
as a contaminated site. Slight concentration increase of several metals in dissolved form in the river water has confirmed
anthropogenic influence on the Krka River downstream from the town Knin. The aim of this study was to determine distribution of nine
selected elements between soluble (cytosolic) and insoluble hepatic fraction, which was accomplished by hepatic tissue
homogenization and subsequent centrifugation and determination of total and cytosolic metal/metalloid concentrations in the liver. The
results of this study have shown the highest percentage partition of Cd in soluble hepatic fraction (>80%), whereas the partition of Co,
Se, Zn, Cu and Mn in the cytosol was less pronounced (50-80%). Metals Tl, Fe and Mo were highly present in the insoluble hepatic
fraction. The presence in the insoluble hepatic fraction of all essential elements, except Zn, increase with increase of their
accumulation in the liver, probably as a sign of their detoxification. Opposite scenario was observed for nonessential elements Cd and
TI. Their percentage in cytosol increased following the increase of their accumulation in the liver. The second aim of this study was to
describe distribution of metals/metalloid among cytosolic biomolecules of different molecular masses, which was accomplished by
chromatographic separation of hepatic cytosols using principle of size exclusion, and subsequent measurement of metal/metalloid
concentrations in obtained fractions which contained biomolecules of different molecular masses by use of HR ICP-MS. Some of the
most interesting results of this study which could be pointed out were: elution of Cu, Cd and Zn with biomolecules of molecular masses
corresponding to metallothioneins; increase of Fe peak at elution time of ferritin, protein which is involved in Fe storage, as a response
to accumulation increase of Fe in the liver; elution of Co, Mo, Mn and Zn in broad range of molecular masses, which corresponds well
with their role as cofactors to numerous enzymes; elution of Se with the biomolecules of molecular masses lower than 5 kDa, which
can be associated to known selenocompounds, selenonein and selenomethionin, which are involved in organism defence from
oxidative stress; and elution od nonessential and extremly toxic metal Tl with biomolecules of molecular masses from 60 to 300 kDa,
which also include molecular masses of several enzymes in which activation Tl is involved, like aldehyde dehydrogenase and
(Na++K+)-ATP-ase. The presented results are the first step towards the identification of proteins and other biomolecules which are
involved in metabolism and detoxification of metals and metalloids in trout liver and which make potential biomarkers of metal

exposure and effects.

70. Hrvoje Visi¢ Procjena toksiChosti one($¢enog sedimenta rijeke Save na embrije ribe zebrice (Danio rerio)

Porastom broja stanovnika i podizanjem svjetskog Zivotnog standarda raste broj toksiChih spojeva koji se ispustaju u morske,
slatkovodne i kopnene ekosustave. RazliCita oneQ$éivala nakupljaju se u sedimentu i djeluju kao dugoroChi, sekundarni izvori
toksikanata. U ovom radu je procijenjeno oned$éenje sedimenta rijeke Save uzorkovanog na Cetiri lokacije (Jesenice, Rugvica,
Galdovo i Lukavec). Metoda koristena za detekciju one(3éivala je kemijska analiza ne-ciljanih organskih tvari. ZabilieZeno je
ukupno 348 razli(lita organska spoja iz sliedecih skupina: pesticidi, halucinogeni i stimulansi, lijekovi, hormoni, ksenoestrogeni i
industrijski spojevi. U istracivanju su se koristila tri razrjedenja ekstrakaa sedimenta rijeke Save — 25.000, 50.000 i 100.000 x.
Ekotoksikologki biotestovi su od velike vaznosti u procjeni one($éenja okoli$a jer se njihovim korigtenjem moze kvantificirati

utjecaj oneQd8éenja na ekosustav i dobiti uvid u negativne uCnke izazvane djelovanjem toksikanata. Riba zebrica (Danio rerio)
pokazala se vrlo dobar in vivo bioloSki model za istrazivanja zbog brze izmjene generacija, transparentnosti, jeftinog odrzavanja i
nezahtjevnog uzgoja. Takoder, embriji zebrica ne podlijezu Direktivi o zastiti Zivotinja koje se koriste u laboratorijske svrhe te u
potpunosti zadovoljavaju 3R naCela. Zbog toga je u ovom radu koristen test embriotoksiChosti na zebricama pomoc¢u kojeg se mogu
pratiti letalni i subletalni uQnci testiranog uzorka u najranijim razvojnim stadijima. Izlaganje embrija je provedeno prema
standardiziranom testu embriotoksiChosti na zebricama (OECD 2013) i ISO standardu (2007). Praéeni su letalni i subletalni uQnci na
embrijima starima 24 i 48 sati. ZabiljeZena je rata smrtnosti i pojava abnormalnosti koja je varirala ovisno o oned$éenosti postaja i
razriedenju ekstrakta kojem su embriji izlagani. HistopatoloSka analiza je obradena prema protokolu navedenom u radu Babic i sur.
(2017). Rezultati su pokazali mnoge negativne ulnke one($¢ivala iz sedimenta u obliku razliQtih letalnih i subletalnih posljedica
poput nekroze mozga i mi$i¢a, edema mozga, perikarda i ZumanjCane vreéice, nakupljanja krvi u podruQu ZumanjCane vreéice

i mozga. KonaCho, primijetili smo dobru korelaciju brojnosti utvrdenih organskih one($¢ivala sa utvrdenim promjenama u embrijima

izlaganim ekstraktima sa svih postaja testom embriotoksiChosti i histopatolodkom analizom.

With the increase of population and world living standards, the number of toxic compounds that are released into the marine,
freshwater and land ecosystems also increases. Different contaminants accumulate in sediment and act as long-term, secondary
sources of toxicants. In this research, the contamination of the Sava river sediment was estimated at four locations (Jesenice,
Rugvica, Galdovo and Lukavec). The method used to detect contamination is the chemical analysis of non-target organic compounds.
A total of 464 different organic compounds were recorded. Most common chemical groups detected are as follows: pesticides,

hallucinogens and stimulants, pharmaceuticals, hormones, xenoestrogens and industrial compounds. In the experiment, three dilutions



of sediment extracts from Sava river were used - 25,000, 50,000 and 100,000 x. Ecotoxicological bioassays are of great importance in
assessing environmental pollution because, by using them, we can quantify the impact of contamination on the ecosystem and gain
insight into the negative effects that toxicants cause in the organisms. Zebrafish (Danio rerio) proved to be a very favorable in vivo
biological research model due to the fast alternation of generations, body transparency, cheap maintenance and undemanding
cultivation. Also, zebrafish embryos are not subject to the Animal Protection Directive used for laboratory purposes and fully comply
with the 3R Principles. For this reason zebrafish embryotoxicity test has been used to observe lethal and subletal effects at the earliest
stages of embryonal development. Exposure of embryos was performed according to standardized embryotoxicity test (OECD 2013)
and ISO standard (2007). Lethal and subletal effects were observed on 24 and 48 hour old embryos. The mortality rate and the
occurrence of abnormalities have been observed depending on the dilution to which the embryos were exposed. Histopathological
analysis was performed according to the protocol in Babi¢ et al. (2017). The results showed many negative effects of toxicants from
sediments in the form of various lethal and subletal endpoints such as brain and muscular necrosis, brain, pericardium and yolk sack
edema, blood clotting in the region of yolk sack and brain, etc. Finally, we have noticed a good correlation between the number of
confirmed organic pollutants with observed changes in embryos exhibited by extracts from all stations with embryotoxicity test and

histopathological analysis.

71. Zeljko Rapljenovié, Luka Vanjur Kada molekulski kristali izvode akrobacije - primjer Oksitropijum bromida i Skopolamin metil
bromida
Na$ rad se temelji na istrazivanju termoodskoChog efekta. Dani su kvantitativni zakljuCci o prirodi termoodskoChog efekta kod
kristala oksitropijum bromida. Nadalje prouCavamo kristale hidratiziranog skopolamin metil bromida, kod kojih smo zamijetili
termoodsko(hi efekt. Kod oba kristala i veéine ostalih termoodskoChih materijala primijeéena je anizotropna termiCka ekspanzija,
koja je barem na jednoj osi negativna. Nasim istrazivanjem dodajemo jo$§ dokaza radnoj teoriji koja kaze da je uzrok

termoodskoChog efekta u anizotropnoj i negativnoj termiCkoj ekspanziji.

Our paper is focused on the research of thermosalient effect. Quantitaive conclusions about the nature of thermosalint effect in
crystals of oxitropium bromide are given. Moreover we research crystals of hydrated scopolamine methyl bromide, on which we
noticed thermosalient effect. Both crystals and other thermosalient materials have highly anisotropic thermal expansion, where at least
one axis shows negative thermal expansion. Our research gives more evidence to working theory which says that the cause of

thermosalint effect is anisotropic and negative thermal expansion.

72. Nikolina Lesi¢ NanoGestice cerijeva dioksida — sinteza, karakterizacija i adsorpcija polielektrolita

NanoCestice cerijeva dioksida, koristene u ovom istraZivaniju, sintetizirane su hidrolizom

Ce(NO3)3 [ 6H20 u vodenoj otopini natrijeva hidroksida pri sobnoj temperaturi. Nakon ispiranja i susenja, nanoGestice su
karakterizirane difrakcijom rentgenskog zraCenja u polikristalnom uzorku, dinamiCkim raspréenjem svjetlosti i mjerenjem
elektrokinetiCkog potencijala. Difrakcijom rentgenskog zraGenja u polikristalnom uzorku procijenjen je srednji promjer nanokristala te
on iznosi Dp = 6 nm. DinamiCkim raspr$enjem svjetlosti ispitan je utjecaj raznih eksperimentalnih uvjeta na hidrodinamiCki promjer
sintetiziranih nanoGestica CeO2. Pokazano je da velilna nanoGestica ovisi o pH i masenoj koncentraciji suspenzije te su dobiveni
rezultati bili u rasponu od 35 do 60 nm. IzoelektriCha toCka nanoCestica CeO2 mjerena je pri dvije ionske jakosti (10-2 mol dm-3 and
10-3 mol dm-3) te su dobivene vrijednosti pHiep = 5,8 + 0,2 i pHiep = 5,9 £ 0,1.

Adsorpcija PSS-a na nanoCestice CeO2 ispitana je mjerenjem -potencijala i veliGne nanoGestica (DLS). Kao $to je i oGekivano, pri
pH = 3 adsorpcijom negativno nabijenog PSS-a na pozitivno nabijene nanoGestice CeO2 dolazi do negativiranja povrsine
nanoCestica. Pra¢enjem utjecaja koncentracije PSS-a na Z-potencijal utvrdeno je da do negativiranja povrsine dolazi veé pri vrlo
niskim koncentracijama polielektrolita, c(PSS) = 3[1 10-4 mol dm-3. DLS metoda je takoder koristena za odredivanje veliQlne
nanoCestica CeO2 na koje je adsorbiran PSS te je dobivena debljina sloja polielektrolita: & = 16,9 nm.

Interpretacija eksperimentalno dobivenih rezultata postignuta je koriste¢i elektroforetski model mekih Gestica (modificirani Ohshima
model). Taj model opisuje ponasanje nanoCestica CeO2 presvuCenih polielektrolitima u vodenoj otopini, pri Gemu se iz ovisnosti
elektroforetske pokretljivosti presvuGenih nanoCestica o ionskoj jakosti otopine odredi gustoéa naboja sloja polielektrolita ZeN =
-0,083 mol dm-3 i parametar elektroforetske mekoée A-1= 1,6 nm—1. IzraQunati parametri omoguéavaju dobivanje povr§inske

gustoée adsorpcije PSS-a na nanoGestice cerijeva dioksida te je dobivena vrijednost 3,7 mg m-2.

Cerium(IV) oxide nanoparticles used in this study were prepared by hydrolysis of
Ce(NO3)3 11 6H20 in sodium hydroxide solution at room temperature. After rinsing and drying procedure, nanoparticles were
characterized by means of X-ray powder diffraction, dynamic light scattering and ¢-potential measurements.

Average diameter of ceria nanocrystals was estimated from XRD measurements and it was found to be 6 nm. Hydrodynamic diameter



of the synthesized cerium oxide nanoparticles was obtained by dynamic light scattering at various experimental conditions. It was
shown that the particle size depends on pH and on ceria mass concentration and obtained results were in the range between 35 and
60 nm. Isoelectric point of ceria nanoparticles was measured at two ionic strength (10-2 mol dm-3 and 10—-3 mol dm-3) and the
obtained values were pHiep = 5.8 + 0.2 and pHiep = 5.9 + 0.1, respectively.

Adsorption of sodium poly(styrene sulfonate) on ceria nanoparticles was also examined using zeta-potential and DLS measurements.
As expected, at pH = 3 adsorption of negatively charged PSS on positively charged ceria nanoparticles leads to overcharging of the
surface. The influence of PSS concentration on {-potential was tested and it was shown that already at c(PSS) = 3(1 10-4 mol dm-3
overcharging took place. DLS was used for determination of the particle size of ceria nanoparticles coated with PSS and the coating
thickness was obtained as & = 16.9 nm.

The interpretation of the experimentally obtained results was performed on the basis of on the Ohshima model of soft particle
electrokinetics. This model is used to illustrate the behavior of the adsorbed polyelectrolyte layer on nanoparticles in aqueous solution.
It uses the electrophoretic mobility of polyelectrolyte coated nanoparticles to determine the properties of the adsorbed layer. From the
nonlinear [ tting of data parameters charge layer density ZeN and softness parameter A-1 were obtained as: ZeN = -0.083 mol dm-3
and

A-1=1.6 nm-1. From these values the adsorption density was estimated to be I' = 3.7 mg m-2.

73. Ana Paliska, Filip Srnec Prepoznavanije glazbenih akorda koristeci tehnike strojnog uGenja
Ana Paliska i Filip Srnec

Prepoznavanje glazbenih akorda koristeéi tehnike strojnog uGenja

Glazba je oduvijek vazan dio ljudskog Zivota te, kao takva, sadrzi izazove Qjim bi se rje$avanjem olaksali mnogi glazbeni
zadaci. Jedan od takvih izazova je prepoznavanje glazbenih akorda proizvoljne pjesme koji je u ovom radu prikazan kao klasifikacijski

problem strojnog uCenja.

Ono $to Gni ovaj problem kompleksnim je (njenica da razliQti akordi u razliQtom kontekstu mogu imati razli(ite uloge. 1z tog
razloga, kljuCrje$avanja problema je na odgovarajuéi naCin u model ukljuQti informaciju o kontekstu u kojem se neki akord
pojavljuje. Veéina prijagnjih radova na ovu temu, koriste tehnike sekvencijalnog uGenja. U ovom radu, ideja je koristiti drugadiji
pristup te informaciju o kontekstu u model ugraditi generiranjem novih atributa. Rad je podijeljen u Cetiri faze. Prva faza sastoji od
klasifikacije na originalnom skupu podataka, druga faza prosiruje poCetni skup atributa dodatnim atributima dok tre¢a faza simulira
sekvencijalni pristup koristenjem prethodnih dogadaja. U Getvrtoj fazi, za prosirenje informacije o kontekstu koristimo distribuiranu

reprezentaciju zasnovanu na word2vec algoritmu. Za klasifikaciju koristimo algoritam Support Vector Machines (SVM).

Takoder, predlozeno je programsko rjeSenje koje na ulazu prima pjesmu u MIDI formatu, dijeli ju na dogadaje, te koriste¢i model
generiran u trec¢oj fazi ovog rada pridruzuje tim dogadajima odgovaraju¢e oznake akorda.

KljuGne rijeQ: Prepoznavanje akorda, Strojno uCenje, Klasifikacija, SVM, Word2Vec.

Ana Paliska i Filip Srnec

Music Chord Recognition Using Machine Learning Techniques

Music has always been involved in everyday life. As such, there are some unsolved challenges whose solution could be used to
facilitate many problems related to music. One of those challenges is chord recognition which is presented in this paper as a machine

learning classification problem.

The fact that different chords may have different meaning in different context, is the main complexity of this problem. This is why a
good solution to this problem should include appropriate context information about chord appearance. Most of related works for solving
this problem use sequential learning techniques and algorithms. Instead of using sequential learning algorithms, we decided to use a
bit different approach to context modelling and preserve context information by generating new features. This paper is divided in four
phases. The first phase includes classification on a slightly modified original dataset. The second phase extends the dataset from the
first phase with additional features. The third phase simulates sequential approach by using previous events. Last, the fourth phase

uses dense representation based on the word2vec algorithm to expand context information. In all phases the Support Vector



Machines algorithm is used for classification.

Besides problem modelling, this paper also includes a program solution. It expects a song in MIDI format as input, parses the song to

a sequence of events and uses the model described in third phase to predict appropriate chord labels.

Key words: Chord Recognition, Machine Learning, Classification, SVM,
Word2Vec.

74. Tomislav PiteSa IstraZivanje utjecaja adsorbcije acetona na kristalnu strukturu i stabilnosti rompskih polimorfa
1,3-difenilpropan-1,3-diona pomoc¢u simulacija molekulske dinamike
Kataliza procesa (faznih prijelaza i kemijskih reakcija) u Gvrstom stanju fluidima dobro je poznat fenomen u kemiji Grrstog stanja,
posebice na podruQu mehanokemijskih reakcija i reakcija starenja. ToCan mehanizam takvih heterogenih kataliza nije poznat, ali se
pretpostavlja da fluid adsorpcijom na povrsinu ili otapanjem povrsine kristala reaktanata destabilizira kristale i na taj naCin ubrzava
proces. Jedan od takvih procesa je fazni prijelaz kristala forme Il 1,3-difenilpropan-1,3-diona (DBM-a) u kristal forme |, kataliziran
parama acetona. U ovom istraZivanju raunalno je istraZena adsorpcija acetona na plohe formi | i Il duZ smjerova
kristalografskih osi (plohe ab, ac i bc) pomoéu simulacija molekulske dinamike. Kao poGetni model ploCastih kristala koristeni su
kvadri od 210 jedinithih éelija odredenog polimorfa DBM-a generiranih pomo¢u podataka iz eksperimentalno odredenih kristalnih
struktura. Prilagodavanje takvih modela ploCastih kristala na vakuum provedeno je serijom simulacija do priblizne stabilizacije
RMSD vrijednosti u odnosu na eksperimentalno odredene kristalne strukture formi | i Il. Potom su provedene NpT simulacije kristala s
256, 512 i 1024 molekula acetona dodanih u vakuum iznad svake plohe. Analiza trajektorija pokazala je da veéa koliClna acetona nad
svim plohama viSe i brze naruSava strukturu ploCastih kristala te da takvo narusavanije kristaliniChe strukture vodi do energijske
destabilizacije ploCastih kristala. Budué¢i da je primije¢eno da molekule acetona nakon adsorpcije na povrsinu ploCastog kristala s
vremenom prodiru u unutradnjost kristala, napravljena je analiza vremenske evolucije tog procesa. Tako je dobiven uvid u interakciju
pojedinih ploha formi | i Il s molekulama acetona te u strukturne promjene izazvane tim procesom. Uzevsi u obzir sve rezultate,
odredena je najmanje podlozna ploha forme | (ab) i najvi§e podlozna ploha forme Il (ac) djelovanju acetona. Na temelju tog
zakljuGeno je da te dvije plohe medu istrazenim plohama formi | i Il nose najvaZnije uloge u katalizi faznog prijelaza forme Il u

formu | acetonom.

Catalysis of processes in the solid state (phase transitions and chemical reactions) by fluids is well known phenomenon in the
solid-state chemistry, especially in the case of mechanochemical and aging reactions. Correct mechanism of such heterogeneous
catalysis is still unknown, but it is assumed that the fluid destabilizes the reactant crystal by adsorbing on or dissolving its surface and
therefore accelerates the phase transition. An example of such process is the phase transition of form Il of
1,3diphenylpropane-1,3-dione (DBM) into form I, catalyzed by acetone vapors. In this research, the acetone adsorption on the crystal
surfaces of form | and Il along direction of the crystallographic axes (ab, ac and bc surfaces) was investigated by means of MD
simulations. Cuboids containing 210 unit cells of form | or form Il (1680 DBM molecules), generated from the experimentally
determined crystal structures, were used as the starting models of plate-like crystals. Adjustment to the vacuum of such crystal models
was done by series of MD simulations until approximate stability of RMSD in relation to the crystal structures of forms | and Il was
achieved. Then 256, 512 and 1024 acetone molecules were added into vacuum above each surface and the NpT simulations for each
of such generated systems was carried out. Analysis of the trajectories revealed that higher amount of the acetone led to the greater
and faster disruption of the structure of all examined plate-like crystals and that such perturbation destabilized all the crystal systems
studied. Since it was noticed that acetone molecules after the adsorption penetrate inside the plate-like crystals, the time evolution of
that process was analyzed. In this way, a full insight in interaction of each surface with acetone molecules was obtained, as well as the
overview on the structural changes caused by that process. Taking all results into account, the least susceptible surface to the
interaction with acetone of the form | (ab) and the most susceptible surface of the form Il (ac) were detected. Accordingly, it was
concluded that these two surfaces among all examined play the greatest role in the acetone catalyzed phase transition of form Il to

form 1.

75. Lana Kralj Molekularno dinamiCke (MD) simulacije i njihova primjena na kompleks mutanta enzima dipeptidil peptidaze IlI
i Keap1 proteina

Molekularno dinamiCke (MD) simulacije su raQunalne simulacije Qji se princip rada bazira na fizikalnim metodama. U najkra¢im

crtama, njihov princip rada sastoji se od rje§avanja Newtonovih jednadzbi gibanja za dan molekularni sistem Ome se dobivaju

podaci za izraQunavanje razliQtih korisnih svojstava biolokog sustava.



Dipeptidil peptidaza Il (DPP Ill) klasificira se kao egzopeptidaza te spada u grupu metalopeptidaza. Zanimljiva je za ispitivanja jer je
zabilieZena u razliQtim tkivima kod ljudi. Posebno, uoGena je poveéana aktivnost tog proteina i nekih njegovih mutacija u nekim
tipovima raka kod ljudi. Pokazano je da se DPP IlI natjeGe sa Nrf2 transkripcijskim faktorom u vezanju za Kelch domenu Keap1
proteina putem ETGE strukturnog motiva i da na taj naQn utjeGe na aktivaciju Nrf2 faktora odnosno na njegovu aktivnost u
kancerogenim tkivima, $to je zanimljivo za ispitivanja buduéi da Nrf2-Keap1 signalizacijski put standardno djeluje kao mehanizam

obrane stanice od kancerogena.

U ovom radu je po prvi puta napravljena raQunalna simulacija vezanja mutanta DPP |ll proteina pod nazivom R703H s Keap1
proteinom. Glavni cilj bio je primjenom MD simulacija na kompleksu R703H i Keap1 proteina pokazati primjenu fizikalnih metoda na
bioloske sisteme, utvrditi detalje interakcije kompleksa R703H- Keap1 i napraviti usporedbu rezultata sa divljim tipom DPP IlI
proteina. Najbitniji rezultat dobiven simulacijama jest da se R703H, kao i divlji tip proteina, povezuje i interagira s Keap1 proteinom, i
to sa njegovom Kelch domenom a putem ETGE strukturnog motiva kao i divlji tip. Nadalje, uoCene su neke promjene u strukturi
R703H u odnosu na divlji tip proteina- statistiCke analize ukazuju da je R703H nesto zatvorenije strukture. Takoder, utvrdeno je da
vezanje Keap1 proteina s R703H ne utjeGe na stabilnost pojedinih domena samog proteina niti na koordinaciju cinkovog iona. Moze
se dakle zakljuQti da mutant takoder tvori stabilan kompleks sa Kelch domenom Keap1 proteina $to daje bazu za daljnja

istraZivanja u kojim se toCho sluCajevima R703H veZe s Keap1 proteinom te na taj naCin onemoguéuje formaciju Nrf2-Keap1

kompleksa , te na njegovu prisutnost i ulogu u razli(tim tipovima raka kod ljudi.

Molecular dynamics (MD) simulations are computer simulation that work on physical principles and methods. The method of molecular
dynamics consists of solving Newton's equations of motion for given biological system which results in trajectories for all atoms in the

system. These results are then used for obtaining different useful properties of simulated system.

Dipeptidyl peptidase Ill (DPP Ill) is classified as exopeptidase and belongs to the zinc metallopeptidase group.

This protein is interesting for researching because its presence, as well as presence of its mutations, was observed in different
healthy and cancerogenous human tissues. It was determined in earlier researches that DPP Ill competes with Nrf2 transcription factor
for binding to Keap1 protein via an ETGE motif which influences Nrf2 activation and thereby its activity in cancer .This fact makes
DPP llI- Keap1 complex interesting because the role of Nrf2-Keap1 signaling pathway in organism is to protect cells from

cancerogens.

In this experiment, MD simulations of binding DPP Il mutant, called R703H, with Keap1 protein was made for the first time. Main
goals of this experiment were to apply MD simulations to the R703H- Keap1 complex to show the use of physical methods for
prediction of the dynamics of real biological system , to elucidate the molecular details of interaction R703H with Keap1 protein and to
compare the results with the results obtainded for the wild type of DPP Ill protein from previous experiment. One of the most importat
results is that simulations predicted that R703H binds and interacts with Kelch domain of Keap1 protein via an ETGE structure motif -
same as the wild type . Also, some differences in structure between mutant R703H and the wild type of DPP Il protein were
observed. Statistical analysis s suggested hat R703H has more closed structure than the wild type of DPP Ill. Also, it was
determined that formation of R703H-Keap1 complex does not influence the structure of DPP Il domains and the zinc ion
coordination . It can be concluded that althought there are some differences in structures between R703H and wild type of DPP Ill
protein, R703H also forms stable complexes with the Keap1 protein. This fact provides the basis for furter experiments to investigate

in which cases will R703H bind for Keap1 instead of Nrf2 factor, as well as to examine its role in different types of human cancers.

76. Marija Vuk Bioraznolikost i antibiotiCka rezistencija bakterijskih izolata Dinarskog krékog podzemlja

U ovom je radu po prvi puta istrazen sastav obrastajnih mikrobnih zajednica kr§kog podzemlja s minimalnim antropogenim
utiecajem, s naglaskom na prisutnost rezistencije na antibiotike u prikupljenim bakterijskim izolatima. UnatoCtome $to Dinarski krski
podzemni ekosustavi predstavljaju veliku prirodnu vrijednost za Hrvatsku, njihove mikrobne zajednice, koje (ne osnovu hranidbenih
mreza u oligotrofnim podzemnim ekosustavima, ve¢inom su neistrazene. Stoga je u ovom radu za mjesto uzorkovanja odabran
podzemni lokalitet u Dinarskom kr§u, Markov ponor (Lipovo polje, Hrvatska), za kojeg je u ranijim istrazivanjima pokazano da nije
zagaden i koji stoga moze posluZiti za opis antropogeno-netaknute mikrobne zajednice iz kr8kog podzemlja. Kako bi se sakupio

$to vedi broj razli(itih bakterijskih izolata, uzeti su obrisci biofilmova sa kolonija $piljskih $koljkaga Congeria jalzici, kao



mikrolokacija s poveéanom kolilnom hranijivih tvari. Prva banka bakterijskih izolata Markovog ponora sadrzi 99 izolata koji su
taksonomski determinirani dvama molekularnim metodama: MALDI-TOF masenom spektrometrijom i sekvencioniranjem 16S-rDNA
amplikona s filogenetskom analizom. Medu izolatima su prevladavale bakterije iz koljena Firmicutes (71,1%), zatim Proteobacteria
(razred Gammaproteobacteria) (15,1%), Actinobacteria (12,1%) i Bacteroidetes (1,01%). Utvrdeno je da koliGna vode u stanistu
znaCajno utjeCe na sastav obrastajnih bakterija: neki su rodovi pronadeni samo na kongerijama izvadenim iz vode (uglavnom
predstavnici aktinobakterija), dok su drugi pronadeni na Spiljskom higropetriku (Agromyces, Agrobacter, Chryseobacterium) ili na
zraku (Exiguobacterium). Naposlijetku, vecina bakterijskih izolata (81,8%) bila je rezistentna barem na jedan od osam ispitanih
antibiotika, a dva izolata srodna vrstama Bacillus thuringiensis i Pseudomonas helmanticensis bila su rezistentna na sve ispitane
antibiotike. Time je pokazano da je rezervoar gena za antibiotiCku rezistenciju prisutan i u stanigtima s minimalnim antropogenim
utiecajem. ZakljuCho, dobiveni rezultati daju prva saznanja o uzgojivim mikrobnim zajednicama u Markovom ponoru i postavljaju
temelje za zastitu krSkog podzemlja od antropogenog utjecaja — ukoliko u buduénosti dode do porasta rezistencije na antibiotike to

¢e biti indikacija negativnog antropogenog utjecaja.

We have explored the composition of biofilm microbial communities of Dinaric karst subterranean habitat with minimal anthropogenic
influence, focusing on antibiotic resistance of collected bacterial isolates. Even though the Dinaric karst underground ecosystems are a
significant part of Croatian natural heritage, their microbial communities, which constitute the basis of food chain in oligotrophic
subterranean ecosystems, are mostly unexplored. Therefore, Markov ponor (Lipovo polje, Croatia) was chosen as the sampling
location, as previous research of this locality showed that it was not polluted and can thus serve to describe
anthropogenically-undisturbed microbial community of karst underground. In order to collect the largest variety of bacterial isolates,
swabs were collected from Congeria jalzici shells, as a microhabitat with increased nutrient availability. First bank of bacterial isolates
from Markov ponor contains 99 isolates which were taxonomically determined by two molecular methods: MALDI-TOF mass
spectrometry and sequencing of 16S-rDNA amplicons coupled with phylogenetic analysis. Bacteria from phylum Firmicutes (71,1%)
dominated among the isolates, followed by Proteobacteria (class Gammaproteobacteria) (15,1%), Actinobacteria (12,1%) and
Bacteroidetes (1,01%). It was found that the amount of water within the habitat greatly affects the composition of biofilm bacteria:
some genuses have been found only on C. jalzici that has been taken out of the water (mostly representatives of Actinobacteria), while
others were found only on hygropetric (Agromyces, Agrobacter, Chryseobacterium) or on air (Exiguobacterium). Finally, the majority of
bacterial isolates (81,8%) were found to be resistant to at least one out of eight tested antibiotics, and two of the isolates related to
Bacillus thuringiensis and Pseudomonas helmanticensis were resistant to all of the tested antibiotics. It has thus been shown that the
antibiotic resistance-related gene pool exists even in habitats with minimal anthropogenic influence. To conclude, obtained results give
the first insights into culturable microbial communities in Markov ponor and can serve as a basis for protecting the karst subterranean
habitats from anthropogenic influences — if the increase in antibiotic resistance occurs in the future that will serve as an indication of

negative anthropogenic influence.

77. Igor Pejnovi¢, Tihana Pensa KAKO SU KORALINACEJSKE ALGE POMOGLE U PALEOEKOLOSKOJ INTERPREACHJI
EOCENSKIH GORNJIH NUMULITNIH VAPNENCA SJEVERNO DALMATINSKOG PREDGORSKOG
BAZENA
Crvene alge (Rhodophyta) su jednostanihi ili visestanithi autotrofni organizmi razli(tih veliQlna i oblika. Krajem 19-og i poGetkom
20-og stolje¢a raste interes za prouCavanje fosilnih crvenih algi kada se posebna paZnja posveéuje prouCavanju njihove grade. Do
danas nije zadovoljavajuce interpretiran nastanak Gornjo numulitnih vapnenaca, koji leze na Foraminiferskim vapnencima kao
zasebna formacija, unatoCstogodinjoj povijesti istraZivanja. Pretpostavka je kako ée s paleoekologkom, biostratigrafskom i
taksonomskom interpretacijom koralinaceja, biti moguce otkriti nove podatke o geoloskim uvjetima koji su doveli do stvaranja tih
naslaga. Cilj istrazivanja je sedimentoloska i mikropaleontoloSka analiza i interpretacija naslaga, prepoznavanje uvjeta koji su
dominirali u okoli$u prilikom taloZenja, s posebnim fokusom na koralinacejske alge. Prilikom opisivanja koralinacejskih algi nije
primjenjen tradicionalni koncept opisivanja grade koji se temelji na prepoznavanju grupa stanica hipotalija i peritalija, ve¢ je
primijenjen prihvacéeni koncept koji je definirao Rasser (1999). Istrazivanje je provedeno na uzorcima stijena uzorkovanih na
lokalitetu Kula Atlagi¢ (4,5 km sjeverozapadno od Benkovca). Identificirane velike bentiCke foraminifere Gornjo numulitnih vapnenaca
ukazuju na srednje eocensku (lutet — barton) starost. Sedimentolo$ke i mikropaleontolo$ke osobine sviedoCe o taloZenju u

okoliSima srednje i vanjske karbonatne rampe.

Red algae (Rhodophyta) are marine, unicellular to multicellular autotrophic organisms characterized by different sizes and shapes.
Although being in the focus of scientific interest since the end of the 19 century up today, there were controversies about the thalli
anatomy. The Eocene Upper Nummulitic Limestones cropped out in the Northern Dalmatia, contain apart from diverse association of

Larger benthic foraminifera, abundant coralline red algae fragments. In spite of the more than 100 years of study of this formation, the



origin and conditions under which they were deposited remain unclear. The assumption is that with the paleoecological,
biostratigraphic and taxonomic interpretation of the coralline red algae, it is possible to discover new data on the geological conditions
that led to the formation of deposits. The aim of the study is by sedimentological and micropaleontological analysis of the deposits, to
recognize and to interpret conditions that occured during their deposition. The coralline red algae were identified based on criteria
defined by Rasser (1999). The study was carried out on the samples of rocks sampled at the locality of Kula Atlagi¢ (4.5 km northwest
of Benkovac). Identified Large benthic foraminifera in the Upper Nummulitic Limestones indicate a middle Eocene age (Lutetian -
Batronian). Sedimentological and micropaleontological characteristics of studied samples suggest deposition within ramp (middle —

outer ramp).

78. Ivica Petar Cali§ Razvoj i optimizacija

Koristeci 'one-pot' pristup mehanokemijskoj sintezi uspjesno je prireden kompleks bakra(ll) s 3-klorpentant-2,4-dionom i
piridin-4-aldehid-oksimom u vrlo visokom iskoristenju. 'One-pot' pristup sintezi podrazumijeva provodenje reakcije u jednoj reakcijskoj
posudi bez izolacije meduprodukata (me se drastitho reducira koliClna otapala potrebnog za sintezu i proQ$éavanje

meduprodukta te konaChog produkta, dok mehanokemijski put gotovo da u potpunosti eliminira potrebu za korigtenjem otapala.

[1 U radu je fokus stavljen na optimiziranje samog sintetskog puta kako bi se sinteza uspjeSno provela u $to manje reakcijskih koraka.
Razli(lti sintetski putevi su analizirani i za svaki su navedeni moguéi mehanizmi kao i nusprodukti koji mogu nastati. Ovakvo
istrazivanje ¢e pridonijeti razumjevanju mehanokemijske sinteze ove klase spojeva kao i mehanokemijske sinteze metalo-organskih

oCekivati je da ¢e u buduénosti upravo to biti sve vazniji preduvjet kod razmatranja industrijski upotrebljivih sinteza.

The one-pot synthetic approach was applied to the mechanochemical synthesis of a copper (II) complex with
3-chloropentane-2,4-dione and pyridine-4-aldoxime, and the product was successfully prepared with high synthetic yields. One-pot
synthetic procedures are carried out in a single reaction vessel whithout intermediate product isolation which greatly reduces the
amount of solvent needed for the preparation and cleansing of intermediate products, and by applying mechanochemical procedures

the need for solvents is almost completely eliminated.

The focus of this work was to optimize the synthetic pathway in a way to minimize the number of synthetic steps. Each synthetic
pathway was analysed and a possible reaction mechanism was proposed with special care given to the analysis of possible
by-product reactions. This type of research could have a significant contribution to the understanding of mechanochemical synthesis of
this class of compounds and make a big step towards the reduction of the use of ecologically unfriendly compounds in synthesis.
Green chemistry, in the sense of the exploration of ecologically friendly synthetic pathways is being intensely developed and it can be

expected that the ecological considerations will play an important role when choosing new industrially viable synthetic procedures.

| PODRUCJE TEHNICKIH ZNANOSTI

|ARHITEKTONSKI FAKULTET

79. Paula Santié¢ Posuda za pripremu i Quvanje zimnice - Bokun

Nekada, dok jo$ hladnjaci i zamrzivaQ nisu postojali ljudi su bili primorani konzervirati hranu za zimu. Namirnice su se prikupljale,
obradivale i Quvale na razliQte naQne. Danas je priprema zimnice sve rjeda. Dostupnost hrane tijekom cijele godine kao i uzurbani
na(n Zivota doveli su do toga da ne pazimo $to jedemo, ali i zaboravljamo stare obiCaje i navike specifithe za krajeve iz kojih
dolazimo. Kako bih probudila Zelju u ljudima da osjete zadovoljstvo pravljenja vlastite zimnice odluCla sam oZivjeti zaboravljene
tradicije nekih dalmatinskih obiCaja vezanih uz konzerviranje hrane (soljenje ribe, pravljenje domaceg sira,...) pomoéu keramiCke

posude Bokun.

In the past, when refrigerators and freezers did not exist, people were forced to preserve food for the winter. Foods were gathered,
treated, and stored in different ways. Nowadays, people are making less and less winter stores. The availability of food throughout the
year, as well as a busy lifestyle, have led to the fact that we do not consider what we eat, but we also forget about old traditions and
customs specific for the regions we come from. In order to awaken the desire in people to experience the satisfaction of making their
own winter stores, | decided to revive the forgotten traditions of some Dalmatian customs related to the preservation of food (fish

salting, production of homemade cheese etc.) with the ceramic pot Bokun.



80. Valentina Kreki¢ Arhitektura dvorane - projekt / prototip bazenske dvorane
Kroz temu bazenske dvorane istrazeni su fenomeni tipa, tipologije, prototipa, kontekstualnosti, nasljeda i prostornog dozivljaja.

Akontekstualni konstrukt znaClo je izuzimanje mjesta i vremena iz koncepta, trazeéi univerzalnost i svevremenost.

Polazeéi od vrlo osobnog iskustva, projektira se sa svije$éu o specifithosti sportskih dvorana. U svojim prostorijama one okupljaju
zaljubljene, strastvene, predane osobe; osobe koje cijene i propituju pokret, tijelo, moguénost, napredak, granice; u tim prostorijama
ljudsko tijelo postaje savréeno dizajnirana 'tielesna masina' stvorena za istraZivanje. Strastveni naboj pretvara kuéu u ekstatiChu
oazu odvojenu od vanjskog svijeta gdje je sve podredeno tijelu, pokretu, Govjeku. Gubi se pojam o vremenu i mjestu, korisnik se
posvecéuje pokretu. Upravo taj savr$eni, gotovo akontekstualni trenutak trazi analogan prostorni okvir, reciproCan prostor, koji u

sebi sazima prostorno vremenski kontinuum: prototip.

Translacija u takvu oazu sugerira potrebu za sigurnom opnom. Kuéa postaje introvertirano utoCéte, gdje korisnik zaboravlja na
vanjski svijet i prebacuje fokus na sebe. Bazenski prostori usidreni su u masivne zidove $to izrastaju izmedu njih, ostavljajuci tek
uokvireni prizor neba kao reminiscenciju na vanjski svijet. Referiraju¢i se na poznato, propituje se simbolika arhitektonske forme,
reprezentativnost zdanja, organizacijska logika. Arhitektonskim jezikom koji koketira sa starim znaCenjima kuéa provocira i inspirira. U

njemu je sadrZzana ona ista strast i emocija koje su okupile njezine korisnike.

Prostorna organizacija nalik je onoj u grékim termama; Getiri prostorne nige simetriCho su rasporedene oko glavnog prostora ili Getiri
manja bazena oko jednog velikog. Linearno kretanje i uobiCajena sekvencijalnost bazenskih prostorija translatirani su u kruzno
kretanje, s postavljanjem (stog hodnika ispod neQstog. Na taj su naCn 'Gsti' prostori (kojima se $e¢e$ bos) okupljeni i povezani
kruznim ophodom na donjoj razini, dok su 'neQsti' prostori okupljeni na gornjoj razini. Gledatelji slobodno zauzimaju gornju etazu
ophoda, kontinuirano promatrajuci bazen sa svih strana. Masivna baza s bazenima i filigranska, lagana, ovojnica kata medusobno se

nadopunjuju; translucentna fasada osigurava privatnost sportasima, a omogucava igru silueta i obrisa znatizeljnom prolazniku.

Kuéa utoQste sugerira svevremenost opravdanu beskonaChom predano$éu sportu, inspirirajuéi i pozivajuéi svoje korisnike na

strastveno koristenje.

Within the subject of a swimming pool, the project explores diverse phenomena, such as type, typology, prototype, context, inheritance

and spatial experiences, seeking for universality and timelessness.

With a lot of personal experience in mind, designing begins with an idea that sports hall are very specific. They gather passionate,
devoted, almost addicted individuals, who are in love with sport and movement; who explore their possibilities, boundaries, their body
and the progress of it. Within a sports hall, human body becomes perfectly designed “body machine” which is constructed for
exploration. Passionate atmosphere transforms the building into an ecstatic oasis detached from the outdoors, in which everything
becomes subordinated to the human body and body movement. You lose track of time and space, you are lost in motion. That perfect,

almost acontextual moment, captured in time, seeks analogous, reciprocal spatial experience: prototype.

Spatial translation seeks for secure, introverted house, a shelter, in which you can forget about the outer world and focus on yourself.
Massive concrete structure rises between the swimming pool, leaving only a framed sky as a reminiscence of the outer world. Using
familiar architectural expression, the building questions form, monumentality and spatial organization, and in the same time provokes,

inspires and challenges the user. Emotion, which gather people inside the building, is materialized in its shape, form and organization.

Spatial organization seeks inspiration in the Greek thermae; four smaller pools are located symmetrically around the main swimming
pool. Linear movement and the usual concept of swimming pool are translated into circular organization with two-storey cloister-like
structure, in which the ‘clean’ hallway is located below the ‘unclean’ hallway. Auxiliary spaces are attached to it, separated on two
levels. The upper hallway transforms into auditorium from which the viewer observes the main pool. Massive concrete base and the
lightweight, filigree envelope of the upper floor complement each other; translucent fagcade provides necessary privacy, but allows

the game of silhouettes for the curious passerby.

This shelter-house suggests timelessness, justifies the endless commitment to sport, inspires and invites the users to explore their



passions.
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81. Dominik Barbari¢ Distribuirani svjetlovodni senzorski sustav za mjerenje temperature

Opisana je metoda distribuiranog mjerenja temperature u optiCkom vlaknu. Sustav je baziran na metodi optiCke reflektometrije u
vremenskoj domeni, pri Gemu se promatra rasprénoRamanovo zraGenje Jji intenzitet ovisi o temperaturi. IzloZena je teorijska
osnova mjerne metode. Izraden je mjerni postav za mjerenje temperature u visokoj prostornoj i temperaturnoj razluQvosti.
Implementirano je programsko rjeSenje za poniStavanje Suma u mjerenom signalu. Usporedbom mjerenja jednomodnim i
visemodnim svjetlovodom predstavljena je karakteristika sustava u oba sluCaja. Raspravljena su ograniCenja te moguénosti

povecanja razluQvosti i smanjenja mjerne nesigurnosti sustava.

A distributed temperature measurement method in optical fibre is described. The system is based on the optical time-domain
reflectometry method, in which temperature-dependant Raman backscattered signal is observed. Theory behind the measurement
method is presented. A measurement setup with high spatial and temperature resolution is built. A software solution for noise
cancellation in the measured signal is implemented. Comparative measurements with single-mode and multi-mode fibres are
conducted, and system characteristics in both cases are presented. Limitations and possibilities of resolution improvement and

decreasing measurement uncertainties are discussed.

82. Adrian Zgaljié Detekcija i brojanje pokretnih objekata u videosnimkama

Ovaj rad obraduje temu izrade programskog rieSenja za brojanje pokretnih objekata u videosnimkama. Baziran je na razvoju
rie$enja koje bi omogucilo brojanje tuna u kaveznim uzgajalistima tuna. U radu su obradene metode za detekekciju i pracenje
objekata. Detekcija objekata postignuta je uz pomo¢ algoritama za detekciju i ekstrakciju znaCajnih toCaka SURF i SIFT. Programsko
rieSenje razvijeno je koristeci biblioteku otvorenog koda OpenCYV te je implementirano u programskom jeziku Java. Razvijeno
programsko rje$enje u mogucnosti je izbrojati tune s toc’ noscu od 90.3%, ali je testirano na video simulaciji te bi ga za rad na

pravim video snimkama trebalo prilagoditi.

This thesis examines the topic of software development process for counting of moving objects in video sequences. It is based on
developing solution that will enable counting of tuna fish in fish farming facilities. Various methods for object detection and tacking are
described. Object detection is accomplished with algorithms for feature detection and extaction: SIFT and SURF. Software is
developed using open source libray OpenCV and it is implemented in Java language. Developed software is able to count fishes with
accuracy rate of 90.3 percent , but it is developed and tested using video simulation and it should be adapted in order to work in real

video sequences.
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83. Gabrijel Kolar i Zana Nevjesti¢ MatematiCki model NTC termistora

NTC termistori su elektroniCki elementi koji imaju svojstvo smanjenja elektriChog otpora s poveéanjem temperature. Napravljeni su
modeli kako bi se dobili $to toChiji podaci otpora za odredenu temperaturnu vrijednost. Metodom najmanijih kvadrata odreduju se
polinomi i eksponencijalne funkcije kako bi se opisali standardizirani podaci NTC termistora tvrtke Epcos. U oba sluGaja dobiveno je
jako dobro poklapanje modela sa standardiziranim podacima te se pomoc¢u Akaikeovog informacijskog kriterija odreduje bolji model.
Polinomi bolje opisuju standardizirane podatke za negativno temperaturno podruQe dok eksponencijalne funkcije daju bolje
poklapanje za pozitivho temperaturno podruQe. Za toChije podatke najbolje je koristiti kombinaciju ova dva modela u zavisnosti o

tome za koju temperaturu je potrebno odrediti vrijednost otpora.

NTC thermistors are electronic elements that have the ability to reduce electrical resistance by increasing the temperature. Models
were created to get the most accurate resistance data for a certain temperature value. We use the least squares method to determine
polynomial and exponential functions to describe the standardized NTC thermistor data of the Epcos company. In both cases, a very
good model matching with standardized data was obtained and Akaike information criterion determined a better model. Polynomials
better describe standardized data for a negative temperature range while exponential functions provide better coverage for a positive
temperature range. For the exact data, it is best to use the combination of these two models depending on which temperature the

resistance value is to be determined.
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84. Ana-Marija Cizmek Razvoj i validacija SPE-HPLC-DAD metode za odredivanje plave boje u dizel gorivima

Industrija goriva jedna je od najvecih i najprofitabilnijih u svijetu, a shodno tome su prevare vezane uz goriva postale velik problem za
svaku svjetsku naciju. Koriétenje obojenih markera odliCan je nadn vizualne identifikacije proizvoda razliCtih poreznih stopa i
uoCavanja nenamjenskog koriétenja. Visina stopa poreza odredena je namjenom proizvoda i ekologkim razlozima. Plavi dizel koji

se koristi u poljoprivredi, ribolovu i akvakulturi ima visinu tro$arine 0,0. Kako bi se sprijeCllo nenamjensko koristenje ove vrste

goriva, u gorivo se dodaju boje i markeri. Dok je euromarker Solvent Yellow 124 (SY 124) ujednaCen na razini EU, zemlje Qanice EU
koriste svoje vlastite pojedinathe sustave razlikovanja uzoraka bojenjem. U EU Cesta je upotreba plave boje Solvent Blue 35 (SB 35).
U Hrvatskoj je upotreba plave boje Solvent Blue 35 propisana Zakonom o troSarinama.

Cilj istrazivanja opisanog u ovom radu bio je razviti analitiCku metodu (SPE-HPLC-DAD) koja ¢e omoguditi istovremeno

odredivanje euromarkera Solvent Yellow 124 i plave boje Solvent Blue 35 u uzorcima dizel goriva. Ispitivanja su usmjerena na
optimizaciju ekstrakcije Gurstom fazom, validaciju metode te, naposljetku, analizu realnih uzoraka. Razvijena, optimirana i validirana
SPE-HPLC-DAD metoda primijenjena je u analizi realnih uzoraka te dobiveni rezultati pokazuju da je ta metoda pogodna za
istovremeno odredivanje euromarkera Solvent Yellow 124 i plave boje Solvent Blue 35 u uzorcima dizel goriva. Razvijena metoda

omogucuje potvrdivanje ili odbacivanje sumnje zlouporabe i nenamjenskog koriStenja plavog dizel goriva.

Kljuthe rijeQ: ekstrakcija G/rstom fazom, tekuéinska kromatografija visoke djelotvornosti, dizel gorivo, Solvent Yellow 124, Solvent
Blue 35

The fuel industry is one of the largest and most profitable in the world, such that illegal use practice has been a common problem
worldwide. Using dye and markers are usual way of visual diferentiation of the fuel products in order to distinguish fuels with different
tax. Tax rate is determined by the products usage and the ecological reasons. Blue diesel, which is used in agriculture, fishing and
aquaculture, has tax rate of 0.0. To prevent the misusage, dye markers are added to the fuels. Even though euromarker Solvent
Yellow 124 (SY 124) is a standard in the European Union, different countries use different identification systems. In the EU, blue dye

marker Solvent Blue 35 (SB 35) is used often. In Croatia, the use of Solvent Blue 35 is prescribed by the Law on Excise Duties.

The research goal was to develop an analytical method (SPE-HPLC-DAD), which would be capable of determining the euromarkers
Solvent Yellow 124 and Solvent Blue 35 in the diesel fuel samples, in one run. The experiments were focused on the optimization of
solid phase extraction, method validation and real sample analysis. Developed, optimized and validated SPE-HPLC-DAD method was
applied in real sample analysis. The results show that the method is capable of determining euromarker Solvent Yellow 124 and

Solvent Blue 35 in diesel fuel samples. The developed method can confirm or discard the misusage of blue diesel fuel.

Key words: solid phase extraction, high performance liquid chromatography, diesel fuel, Solvent Yellow 124, Solvent Blue 35

85. Martina Miloloza i Nikolina Janton POTENCIJAL IZOLIRANIH BAKTERIJSKIH KULTURA U STVARANJU AKTIVNOG MULJA
ZA BIOREMEDIJACIJU FARMACEUTSKE OTPADNE VODE

Eksponencijalni rast broja stanovnistva, urbanizacija i pove¢ana industrijalizacija izazivaju razli(ite negativne efekte na sastavnice

okoli$a. Tako nove oneQ$éujuée tvari ukljuQujuéi i farmaceutike preko razliQtih izvora dospijevaju sve veéom brzinom u okolis.

Jedan od vedéih izvora farmaceutika je farmaceutska otpadna voda iz industrijske proizvodnije lijekova. Predlozeni su razliQti

postupci obrade farmaceutskih otpadnih voda medu kojima se istiCe bioloka obrada zbog svoje ekonomithosti i unkovitosti.

Bioremedijacija je sve koristeniji bioloski postupak Jiji se princip obrade zasniva potencijalu odgovarajuéih mikroorganizama za

uklanjanje oned$éujuéih tvari u kontroliranim uvjetima. UQnkovitost uklanjanja one($éuju¢ih tvari moZe se povedati

bioaugmentacijom.

U ovome radu provedena je izolacija i identifikacija bakterijskih kultura Bacillus cereus, Alcaligenes faecalis i Cupriavidus gilardii koje

su kori$tene u procesu stvaranja pahuljica specifithog aktivnoga mulja. Provedena su tri pokusa P1, P2 i P3 s razli(tim poGetnim

koncentracijama supstrata od 2,7 g L-1 do 6,0 g L-1. Tijekom provedbe pokusa, osim supstrata, pracena je koncentracija otopljenog

kisika i pH-vrijednost te je mikroskopskom analizom pracen stvaranje pahuljica aktivnog mulja. U svim pokusima doSlo je do



stvaranja pahuljica uz razliQte postotke uklonjenog supstrata, a najve¢a uQnkovitost iznosila je 78,0 %.

Kljuthe rije(: farmaceutska otpadna voda, bioaugmentacija, izolirane bakterijske kulture, specifiChi aktivni mulj

The exponential growth of population, urbanization and increased industrialization cause various negative effects on the environment.
Emerging contaminants, such as pharmaceuticals, can occur in the environment through various sources. One of the major sources of
pharmaceuticals in the environment is wastewater from the pharmaceutical industrial plant. Various methods have been proposed for
treating pharmaceutical wastewater, especially biological wastewater treatment due to its economic efficiency and ecological footprint.
Bioremediation is controlled biological process which is based on the potential of suitable microorganisms to remove contaminants.
The efficiency of contaminants removal can be increased by bioaugmentation.

In this study an isolation and identification of bacterial cultures of Bacillus cereus, Alcaligenes faecalis and Cupriavidus gilardii was
conducted for the formation of specific activated sludge flocs. Three experiments were performed P1, P2 and P3 with different initial
substrate concentrations in the range from 2.7 g L-1 to 6.0 g L-1. During the experiments, except substrate concentration, dissolved
oxygen and pH value were measured. The formation of activated sludge flocs was determined by microscopic analysis. In all
experiments formation of the flocs was successful due to different efficiency of substrate removal. The highest efficiency value
obtained was 78.0 %.

Key words: pharmaceutical wastewater, bioaugmentation, bacterial cultures, specific activated sludge

86. Ida BoCek Utjecaj polozaja duSikovog atoma na spektroskopska svojstva i interakciju s DNK/RNK regioizomera
temeljenih na imidazo[4,5-b]piridinu

U ovom radu prikazana je sinteza, spektroskopska karakterizacija kao i ispitivanje potencijalne primjene novih regioizomera kao

fluorescentnih proba za detekciju DNK ili RNK te pH senzora. Za sintezu ciljanih amino supstituiranih regioizomera 9 i 10 temeljenih na

imidazo[4,5-b]piridinu koristene su klasiChe metode organske sinteze te sinteza potpomognuta mikrovalovima. Kondenzacijom

derivata imidazo[4,5-b]piridina 3 s 2-klorbenzoil-kloridom, prireden je acikliCki prekursor 5. TermiCkom ciklizacijom priredena je

smijesa cikliCkih prekursora 6a i 6b iz kojih su dobiveni klor supstituirani tetracikliCki derivati 7 i 8. Amino supstituirani regioizomeri 9 i

10 priredeni su nekataliziranom reakcijom aminacije potpomognutom mikrovalovima. Strukture svih novopriredenih spojeva potvrdene

su koristenjem 1H i 13C NMR spektroskopije, a struktura regioizomera potvrdena je 2D NMR spektroskopijom.

Provedena je spekroskopska karakterizacija regioizomera 9 i 10 koriStenjem UV/Vis i fluorimetrijske spektroskopije u 11 organskih

otapala razli(lte polarnosti. Regioizomeri pokazuju zanimljive spektroskopske karakteristike koje znaCajno ovise o koristenom

otapalu te su razliQte za svaki regioizomer.

Kako bi se potvrdila moguénost primjene novih regioizomera kao senzora za detekciju pH, provedene su UV/Vis i fluorimetrijske pH

titracije. Regioizomeri 9 i 10 pokazali su zanimljive promjene spektroskopskih svojstava kod razli(tih vrijednosti pH. ZnaCajna razlika

uodjiva je u kiselom mediju pri Cemu se vidi suprotan efekt regioizomera na spektroskopske karakteristike.

Preliminarnim ispitivanjem interakcije s polinukleotidima DNK/RNK, koriStenjem UV/Vis i fluorimetrijske spektroskopije, utvrdena je

mogucnost potencijalne primjene ispitanih spojeva kao fluorescentnih proba za obiljezavanje i detekciju nukleinskih kiselina budugéi

da vezanjem na DNK/RNK znaCajno mijenjaju spektroskopska svojstva.

Within this work, the synthesis, spectroscopic characterization and potential application of novel regioisomers as fluorescent probes for
detection of DNA/RNA or pH sensors was presented. For the synthesis of novel targeted compounds, classical organic synthesis
reactions as well as microwave assisted synthesis were used. Due to the condensation of imidazo[4,5-b]pyridine derivative with
2-chlorobenzoyl chloride, acyclic precursor 5 was prepared. In reaction of termic cyclization, the mixture of cyclic precursors 6a and 6b
was prepared. Furthermore, from 6a and 6b chloro substituted cyclic tetracyclic derivatives 7 and 8 obtained in the next step. Amino
substituted regioisomers 9 and 10 were prepared by uncatalyzed microwave assisted amination. Structures of newly prepared
compounds were confirmed by means of 1H i 13C NMR, UV/Vis and fluorimetric spectroscopy. Structure of regioisomers was
determined by 2D NMR spectroscopy.

Spectroscopic characterization of regioisomers 9 and 10 was performed by using UV/Vis and fluorimetric spectroscopy in 11 organic
solvents of varying polarities. Studied regioisomers showed interesting spectroscopic characteristics which are significantly dependant
on the used solvent and are different for each regioisomer.

To explore and confirm the possibility of novel regioisomers 9 and 10 for their application as sensors for detection pH, UV/Vis and



fluorimetric pH titrations were performed. Regioisomers 9 and 10 showed interesting changes of spectroscopic characteristics
depended on different pH. Significant differences in the changes of spectroscopic characteristics in acidic medium were obtained.
Based on preliminary investigation of interaction with polynucleotides DNA/RNA by UV/Vis and fluorimetric spectroscopy, their
possible application as a fluorescent probes for detection and tracing of nucleic acids was determinate since binding to DNA/RNA

significantly changed the spectroscopic characteristics of regioisomers.

87. Maja Farkas, Nevena MilCié Oporaba kafilerijske otpadne vode za navodnjavanje hibridnim postupkom koagulacije, pjesCane
filtracije i ultrafiltracije

Klimatske promjene i susna razdoblja dovode do velikih problema u poljoprivredi. Potreban je veliki zaokret u smjeru oporabe

otpadnih voda (me se ujedno postiZe pravilnije upravljanje vodama te oCuvanje vodnih resursa.

Sredisnji cilj ovog rada bila je oporaba kafilerijske otpadne vode (KOV) u svrhu navodnjavanja. Obrada KOV-a provedena je hibridnim

postupkom koji se sastojao od sekvencijalnog $arznog reaktora (SBR), koagulacije, pje$Canog filtra i ultrafiltracije (UF). Ocjena

prikladnosti vode za navodnjavanje provedena je usporedbom parametara proQéene vode s graniChim vrijednostima postojeéih

zakonskih regulativa priznatih svjetskih organizacija (US EPA, FAO).

Tijekom obrade sekundarnog efluenta (SE) ultrafiltracijskim (PW, PU, PT, MW, GM, GK) membranama doslo je do intenzivnog i

ireverzibilnog membranskog blokiranja, koje se oQtovalo kroz pad fluksa membrana: PW 91,96 %, PU 90,02 %, PT 85,94 %, MW

81,77 %, GM 76,82 % i GK 58,69 %. Organski karakter blokiraju¢eg sloja potvrden je FTIR analizom. U svrhu smanjenja blokiranja

UF membrana SE je obraden koagulacijom i pje$Canim filtrom. Optimizacija procesa koagulacije provedena je metodom odzivnih

povrsina, a dobiveni optimalni uvjeti bili su y (Fe3+) = 10 mg L-1 pri pH = 5,88. U optimalnim uvjetima vrijednosti mutnoce, TC-a,

DOC-a i KPK smanjenje su za 96,26%, 75,01 %, 86,53 % i 75,86 %, a pje$Canim filtrom dodatno su smanjeni za 92,31 %, 53,90 %,

47,76 % i 85,62 %. Pri UF-u predobradenog SE doSlo je do znatno manjeg blokiranja membrana, tj. do pada fluksa za sljede¢e

postotke: PW 43,56%, MW 35,00 %, PU 23,85 %, PT 13,44 %, GM 7,15% i GK 2,57 %.

Hibridnim postupkom obrade (SBR, koagulacija, pje$Cani filter i PT ultrafiltracijska membrana) zadovoljeni su zakonski uvjeti $to

omogucava da se obradena voda visoke kvalitete iskoristi za navodnjavanje poljoprivrednih povrSina.

Kljuhe rijeC:

oporaba vode, kafilerijska otpadna voda, koagulacija, pje$Cana filtracija, ultrafiltracija

Climate changes and dry seasons have a major negative impact on agriculture. A big reversal towards wastewater recovery is needed,
which will lead to a better water management and water preservation.

The main objective of this paper is the recovery of rendering plant wastewater (RPW) for irrigation. The RPW was treated with a hybrid
process consisting of a sequential batch reactor (SBR), coagulation, sand filter, and ultrafiltration (UF). The suitability for irrigation was
assessed by comparing the parameters of purified water with the existing regulations issued by recognized world organizations (US
EPA, FAO).

During the treatment of secondary effluent (SE) with ultrafiltration (PW, PU, PT, MW, GM, GK) membranes, intense and irreversible
membrane fouling occurred, which was manifested through membrane flux decline: PW 91.96%, PU 90.02%, PT 85.94%, MW
81.77%, GM 76.82%, and GK 58.69%. The organic character of the fouling layer was confirmed by FTIR analysis. The secondary
effluent was treated with coagulation and sand filtration in order to reduce the fouling of UF membrane. The optimization of the
coagulation process was carried out using the response surface methodology, which resulted in the following optimal conditions: y
(Fe3+) =10 mg L-1 and pH 5.88. At those optimal conditions, the values of turbidity, TC, DOC, and COD were reduced by 96.26%,
75.01%, 86.53% and 75.86%, respectively, while the sand filter further reduced the mentioned parameters by 92.31%, 53.90%,
47.76%, and 85.62%, respectively. During the UF of pretreated SE the fouling was mitigated, i.e. flux declined by: 43.56%, MW
35.00%, PU 23.85%, PT 13.44%, GM 7.15%, and GK 2.57%.

The hybrid process (SBR, coagulation, sand filter, and PT ultrafiltration membrane) met the legal requirements; thus, enabling the use

of the obtained high-quality water for irrigation of agricultural surfaces.

Key words:

water reuse, rendering plant wastewater, coagulation, sand filtration, ultrafiltration

88. Evelina Mustapié i Nikolina MiliCevié Modifikacija povrsine implantnih materijala s ciliem pobolj$anja biokompatibilnosti



Kirurski zahvati koji ukljuQuju ugradnju implantata pobolj$avaju kvalitetu Zivota mnogim pacijentima veé dugi niz godina. Zbog
produljenja zivotnog vijeka stanovniStva, u danasnje vrijeme, raste potreba za novim tretmanima te novijim i dugotrajnijim
implantatima s boljim svojstvima kao $to su biokompatibilnost, Girstoéa te zadovoljavajué¢a korozijska otpornost. Da bi se to postiglo
razvijaju se razli(lte tehnike modifikacije implantnih materijala, a jedna od njih je formiranje povrsinski aktivnih filmova karboksilnih
kiselina.

Cilj ovog rada je ispitati mogucnost formiranja povrsinski aktivnih filmova omega-3 masnih kiselina, poznate po svojim pleiotropnim
uGncima, ukljuQujuéi protuupalno djelovanje i sprjeCavanje agregacije platela, na metale koji se koriste za izradu implantata,
nehrdajuéeg Celika SS316L, titana te nitinola (legura nikla i titana). Modifikacija povrsine materijala je provedena s ciliem
sprieCavanja problema odbacivanje implantata radi upalnih djelovanja i nastanka ugrusaka kod stentova.

Zastitno djelovanje dobivenih tankih filmova potvrdeno je elektrokemijskim ispitivanjima, metodama Tafelove ekstrapolacije, linearne
polarizacije te elektrokemijske impedancijske spektroskopije. Osim elektrokemijskih ispitivanja, uzorci su podvrgnuti analizama
pretraznom elektronskom mikroskopijom, goniometrijom i Fourier transformacijskom infracrvenom spektroskopijom kako bi se dobile
kvalitativne i kvantitativne informacije o dobivenom zastitnom sloju. Analizom dobivenih rezultata moguce je detektirati nastanak i
intenzitet zastite filmova omega-3 masnih kiselina na povrsini implantnih materijala. Potvrdeno je postojanje i djelotvornost

zastitnog filma omega-3 masnih kiselina na primjenjivanim materijalima $to ukazuje na poboljSanju korozijsku otpornost i

biokompatibilnost.

Surgical procedures involving implanted medical subjects improve the quality of human life for many years. Increased lifespan
increases the need for new treatments and newer more improved and longer lasting implants with better properties such as
biocompatibility, strength and satisfactory corrosion resistance. In order to achieve this, various implant surface modification

techniques are developed, one being the formation of carboxylic acid films.

The purpose of this work is to examine possibilities of forming films of omega-3 fatty acids, known for their pleiotropic effects. These
include anti-inflammatory and platelet aggregation prevention on implants, stainless steel, and nitinol. Modification of thess materials

was carried out in order to prevent the problem of rejecting implants for inflammatory action and blood clotting in stents.

Protective action of obtained thin films was determined by electrochemical assays, Tafel extrapolation methods, linear polarization and
electrochemical impedance spectroscopy. Apart from electrochemical testing, samples were subjected to scanning electron
microscopy, goniometry and Fourier transformational infrared spectroscopy to gain qualitative and quantitative information on the
obtained protective layer. By analyzing the obtained results, it is possible to detect the formation and intensity of the protection of
omega-3 fatty acids on the surface of implant materials. The existence and effectiveness of the omega-3 fatty acid protective film on

the applied materials has been confirmed, suggesting improved corrosion resistance and biocompatibility.

89. Franko PalCié, Krunoslav Slogar Pobolj$anje stabilnosti uljnih nanofluida kemijskom funkcionalizacijom ugljikovih nanocijevi
metakrilatnim polimerima
IstraZen je utjecaj kemijske funkcionalizacije visestjenCanih ugljikovih nancijevi (MWCNT) poli(dodecil-metakrilatom) i
poli(dodecil-metakrilat-ko-N,N-dimetilaminoetil-metakrilatom) (b DDMA-DMAEM) na stabilnost njihovih nanofluida na osnovi mineralnog
i polialfaolefinskog sintetskog baznog ulja srednje viskoznosti. Funkcionalizacija nanocijevi je provedena Sarznom i izoetrmnom
radikalskom polimerizacijom u otopini toluena uz razliCite koncentracije AIBN inicijatora. Stabilnost pripravljenih nanofluida odredivala
se vizualno pomoc¢u sedimentacijskih testova, gravitacijski i centrifugiranjem, te pomoéu UV-Vis spektrofotometrije. Karakterizacija
nanokompozita i funkcionaliziranih nanocijevi provedena je kromatografijom na propusnom gelu, termogravimetrijskom analizom i
pretraznim elektronskim mikroskopom, dok je nanofluid karakteriziran mjerenjem toplinske provodnosti i viskoznosti. Najveca
stabilnost zabiljezena je kod fluida s kopolimerom pDDMA-DMAEM i njime funkcionaliziranim nanocijevima. Ustanovljeno je da
veliki udio polimera u nanofluidu pobolj$ava stabilnost, ali naruSava pozZeljna toplinska svojstva buduc¢i da nanofluidi s ve¢im
sadrzajem polimera koji nije vezan na MWCNT nisu pokazali znaCajno poveéanje toplinske vodljivosti. NajznaCajnije poveéanje
toplinske vodljivosti postignuto je dodatkom 0,05 mas. % funkcionaliziranih nanocijevi u PAO 4 bazno ulje Ome je postignuto
povecanje vodljivosti od oko 2 %. Takoder, oGekuje se da ¢e nanofluidi s kopolimerom modificiranim MWCNT imati prestizna

svojstva podmazivanja u Sirokom rasponu radnih uvjeta.

The influence of chemical functionalization of multi-walled carbon nanotubes with poly(dodecyl methacrylate) and poly(dodecyl

methacrylate-co-N,N-dimethylaminoethyl methacrylate) (P DDMA-DMAEM) on stability of their nanofluids based on mineral and



polyalpholefin synthetic medium viscosity oils was investigated. The functionalization of nanotubes was performed by batch and
isothermal radical polymerisation in toluene solution with various AIBN initiator concentrations. Stability of prepared nanofluids was
examined visually by sedimentation tests (gravitational and centrifugation) and by UV-Vis spectrophotometry. Characterization of
nanocomposites and functionalized nanotubes was performed by gel permeation chromatography, thermogravimetric analysis and
scanning electron microscopy, while nanofluid is characterized by the thermal conductivity and viscosity measurements. The highest
stability was observed for fluids with pPDDMA-DMAEM copolymer and carbon nanotubes funcionalised with that copolymer. It has been
found that a large portion of polymers in nanofluid improves its stability but disrupts the desirable thermal properties. Therefore,
nanofluids with a higher content of polymers, which is not chemically linked to MWCNT, did not show a significant increase in thermal
conductivity. The most significant increase in thermal conductivity was achieved by addition of 0,05 wt. % functionalized nanotubes in
PAO 4 base oil, which has resulted in an increase in thermal conductivity for about 2 %. It is expected that nanofluids with

copolymer-modified MWCNT will have prestigious lubrication properties in a wide range of working conditions.

90. Antonija GlavaC  Ultrazvu(ha i toplinska stabilnost euromarkera Solvent Yellow 124 i procjena toksiChosti razgradnih produkata
C.1. Solvent Yellow 124 je najCesée upotrebljavani marker koji se dodaje u goriva u svrhu njihova razlikovanja obzirom na porezni
razred. Kako se cijene goriva razli(tih poreznih razreda razlikuju i do 3 kn/L ,pranje” goriva postaje Cesta praksa u Hrvatskoj kao i u
svijetu. ,Pranje” goriva je ilegalan proces uklanjanja markera za razlikovanje goriva razli(tih poreznih razreda ekstrakcijom s
kiselinom i prodaja ,pranog” goriva po vi$oj cijeni. Takav naQn ilegalne prodaje goriva bez pla¢anja poreza o$teéuje drzavu za
milijunske iznose. Osim drzave, oSteceni su i korisnici takvog goriva, a izrazitu Stetu trpi i okoli$ jer se otpadni, kiseli ekstrakt

nakon ,pranja“ odlaZe u okoli§ bez pravilnog zbrinjavanja. Glavni problem lezi u Gnjenici da su razgradni produkti azo bojila,

kakav je i SY124, Gesto puno toksihiji od poCetne molekule, a ne daju vidljivo obojenje kada su prisutni u okoli§u. Kako bi ispitali

toksiChost razgradnih produkata markera SY124 provedena je njihova analiza u tri razli(ta sustava.

PirolitiCkom razgradnjom markera na 400 °C dobiveno je 15 produkata, od kojih Cak 11 pokazuje kancerogenu aktivnost.

Moguénost razgradnje SY124 u vodi ispitana je primjenom napredne oksidacije pomocu ultrazvuka visoke snage, kemijskom
oksidacijom uz NaDCC, te kombinacijom oksidacijskih procesa (UZV/NaDCC) na otopine kojima se simulirala vodena sredina u kojoj
se moze naci SY124 nakon $to nekontrolirano dospije u okoli§. Razgradni produkti dobiveni oksidacijom molekule SY124

analizirani su pomodu plinske kromatografije vezane sa spektrometrom masa (GC-MS) te teku¢inske kromatografije s tandemnim

spektrometrom masa (LC-MS/MS). Svi produkti nastali ultrazvu(hom obradom otopina markera su u veéoj mjeri toksiChi.

C.l. Solvent Yellow 124 is the most commonly used marker that is added to the fuel in order to distinguish them due to the tax class.
As the price of fuel different tax brackets vary up to 3 kn/L fuel “laundering” becomes common practice in Croatia as well as in the
world. Fuel “laundering” is illegal process of removing markers to distinguish different fuel tax brackets by extraction with acid and
sale of “laundered" fuel at a higher price. This procedure of illegal fuel sale, without paying taxes, damages the state for millions.
Except the state, users of such fuel are also damaged and the substantial damage is made to the environment because the waste,
acid extract after "laundering” is disposed in the environment without proper care. The main problem lies in the fact that the
degradation products of azo dyes, such as SY 124, are often much more toxic than the initial molecule, but do not provide visible color
when they are present in the environment. To test the toxicity of the degradation products of marker SY124 we conducted their

analysis in three different systems.

Pyrolysis of the marker at 400 °C yielded 15 products, of which 11 show carcinogenic activity.

The potential for degradation of SY124 in water was tested by applying advanced oxidation by high-energy ultrasound, chemical
oxidation with NaDCC and a combination of oxidation processes (UZV / NaDCC) to solutions which simulated the aqueous medium in
which the SY124 can be found after being leaked uncontrollable into the environment. The degradation products obtained by oxidation
of the SY 124 molecule were analyzed by gas chromatography coupled with mass spectrometer (GC-MS) and liquid chromatography
tandem mass spectrometer (LC-MS / MS). All the products obtained by ultrasonic treatment of marker solutions are to a greater extent

toxic.

91. Filip Car, Ivana Cevid Ispitivanje fizikalno-kemijskih svojstava polimera koji se koriste u 3D tiskanju
Aditivna tehnologija omogucuje izradu Sirokog spektra proizvoda u relativno kratkom vremenskom periodu. Tako dobiveni proizvodi
mogu biti kompleksne geometrije i njihova bi izrada klasiChim postupcima proizvodnije bila tesko ili Cak nemoguée izvediva. Izradeni

proizvodi temelje se na raQunalnom CAD modelu, pri Gemu se od krajnjeg proizvoda zahtjeva odgovarajuéa kvaliteta, mehaniCka



svojstva, te dimenzijska toChost i preciznost. Postoji (tav niz materijala koji se mogu koristiti u postupcima aditivne proizvodnje, s tim
da se najCe$ce koriste polimeri i polimerni materijali. Sve je uoGjiviji trend napustanja masovne i porasta personalizirane
proizvodnje, posebice u medicini gdje se u pravilu traze vrlo precizno izradeni modeli slozene geometrije.

[1 U ovome radu su ispitana mehaniCka svojstva i kemijska otpornost odredenih polimera i polimernih materijala koji se najCesée
koriste u postupcima aditivne proizvodnje, tj. 3D tiskanju, te dimenzijski parametri referentnog modela tiskanog od komercijalnih
Zortrax materijala. Provodenjem rasteznog ispitivanja utvrdeno je da su ispitani materijali kruti i krti. UoGena je znaCajna promjena
mehaniCkih svojstava poliakrilata nakon dodatnog umreZavanja pomoéu UV svjetla. Ispitivanje kemijske otpornosti, odnosno test
bubrenja, provedeno je pomocu tri otapala: redestilirana voda, etanol i aceton. Redestilirana voda se pokazala kao najmanje
agresivno otapalo jer nije uzrokovala vidljiva oStec¢enja kod ni jednog ispitanog materijala iako je kod nekih doslo do povecéanja
mase. SliCan utjecaj na materijale imao je etanol, ali s veéim vrijednostima stupnja bubrenja. Aceton se pokazao kao vrlo agresivan
medij u kojem je do$lo do vidljivih oStecenja pojednih materijala, te su primjec¢eni najveci iznosi stupnja bubrenja kod gotovo svih
ispitanih materijala. Ispitivanje dimenzijskih parametara provedeno je na FDM pisaCu koji ima manju preciznost u usporedbi sa SLS i

SLA postupcima aditivne proizvodnje $to je i utvrdeno provedenim mjerenjima na tiskanom referentnom modelu.

Additive technology allows the creation of a wide range of products over a relatively short period of time. The products thus obtained
can be of complex geometries and their production using classical production methods would be difficult or even impossible to
perform. The manufactured products are based on a computer CAD model, whereby the end product requires the appropriate quality,
mechanical properties, dimensional accuracy and precision. There is a whole range of materials that can be used in additive
manufacturing processes, most often using polymers and polymer materials. The more noticeable trend is the abandonment of mass
production and growth of personalized production, especially in medicine, where mostly precise models of complex geometry are
usually sought.

[1 This paper deals with the mechanical properties and chemical resistance of certain polymers and polymer materials that are most
commonly used in additive manufacturing processes, i.e. 3D printing, and the dimensional parameters of the reference model printed
from commercial Zortrax materials. By carrying out the tensile tests, it was found that the materials tested were rigid and brittle.
Significant changes in the mechanical properties of polyacrylates were observed after additional crosslinking with UV light. Chemical
resistance test, i.e. swelling test, was carried out using three solvents: redistilled water, ethanol and acetone. Redistilled water proved
to be the least aggressive solvent because it didn't cause visible damage to any of the tested materials although some had a mass
increase, i.e. swelling. Ethanol had a similar effect on the materials, but with higher levels of swelling. Acetone proved to be a highly
aggressive medium which caused visible damage to the individual materials, and the highest levels of swelling were present in almost
all of the materials tested. Dimension parameter testing was performed on a FDM printer that has lower precision compared to SLS

and SLA additive manufacturing processes as determined by measurements on the printed reference model.

92. Edita Krmpotié i Petra Tominac Izrada i karakterizacija elektroispredenih nosaCa s uzrokovanom topografijom za uzgoj ljudskih
stanica koze (ili oka)

Elektroispredanije je proces koji se koristi za izradu finih viaknastih nosaCa iz polimerne otopine i njihovu primijenu u tkivnome

inZenjerstvu. U tkivnom inZenjerstvu stanice se zasijavaju na nosaCe koji su naClnjeni od biokompatibilnih materijala i sluZe za

obnovu tkiva. U ovom radu za izradu nosaCa elektroispredanjem koridtena je otopina PCL-a i otopina PCL u koju je dodan mikro

titanijev dioksid (TiO2). Nosad su elektroispredani na kolektorima izradenim 3D printanjem iz fotoreaktivne prozirne smole na bazi

estera metakrilne kiseline i foto-inicijatora i imaju razliQtu topografiju. Morfologija nosaCa odredena je SEM analizom. Toplinska

svojstva kao i toplinska stabilnost praceni su diferencijalnom pretraznom kalorimetrijom, odnosno termogravimetrijom.

Odredivanjem kontaktnog kuta odredena je i hidrofobnost uzoraka. Ukupno, dodatkom 2mas% TiO2 u otopinu PCL-a, nema znatne

razlike u odnosu na Qsti PCL.

Kljuthe rijeQ: elektroispredanje; nosaG tkivno inZenjerstvo; titanijev dioksid; 3D printanje

Electrospinning is a process in which fiber scaffolds are manufactured using polymer solution. Those scaffolds are used in tissue
engineering. In tissue engineering cells are sown on biocompatible scaffolds that ensure tissue regenerating. In this study,
polycaprolactone (PCL) solution and polycaprolactone with titanium dioxide (TiO2) solution were used for manufacturing electrospun
scaffolds on collectors with different topography. The collectors were made using 3D printing. Scaffolds morphology was investigated
using scanning electron microscope (SEM). Thermal characteristics and thermal stability were followed by differential scanning
calorimetry (DSC) and thermogravimetric analysis. Hydrofobicity of the samples was determined by measuring the contact angle. In

general, with 2 mass % TiO2 addition in PCL solution there is no significant difference.



Keywords: electrospinning; scaffolds, tissue engineering; titanium dioxide; 3D printing

FAKULTET PROMETNIH ZNANOSTI

93. Borna Kapusta, Mladen Mileti¢ Analiza utjecaja adaptivnog upravljanja signalnim planovima semaforiziranog raskrizja na
vrijeme putovanja vozila zurnih sluzbi
Broj vozila u urbanim sredinama iz dana u dan raste i prema$uje kapacitete prometnica. Zbog ograniCenja prostora se prometnice u
urbanim sredinama Cesto ne mogu $iriti. Poveéanjem prometne potraznje u urbanim sredinama, vozila Zurnih sluzbi sve
duZe putuju i narudavaju sigurnost ostalih sudionika u prometu. Smanjenje vremena putovanja Zurnih sluzbi bitno utieGe na
smanjenje broja smrtnosti unesreéenih i dodatno stradalih nakon nesrece te ustedu novaca. Sa ciljem smanjenja vremena putovanja
vozila zurnih sluzbi moguce je implementirati sustav adaptivnog upravljanja semaforiziranim raskrizjima u sklopu ITS rje$enja.
Navedeno ITS rjeSenje omogucuje prilagodbu signalnog plana semaforiziranog raskrizja u svrhu smanjenja vremena putovanja
vozila Zurnih sluZbi u urbanim sredinama te smanjenja negativnog utjecaja dodjele prioriteta vozilima Zurnih sluzbi na ukupno
vrijeme putovanja vozila svih vozila u prometnoj mrezi. Cilj ovog istraZivanja je smanjenje vremena putovanja zurnih sluzbi te
negativnog utjecaja na vrijeme putovanja ostalih vozila u mreZi. U ovom radu je predloZen i analiziran algoritam adaptivnog
upravljanja izoliranog raskriZja koji na temelju podataka o lokaciji vozila Zurne sluzbe i redu Gekanja na privozima raskrizja,
dinamiCki izmjenjuje signalni plan po potrebi. PredloZeni algoritam je testiran u 4 scenarija za odabrano izolirano raskrizje
koriStenjem simulatora VISSIM i programskog paketa MATLAB te stvarnih prometnih podataka. Analizom dobivenih rezultata je
ustanovljeno da se vrijeme putovanja vozila Zurne sluzbe moze smanjiti do 13% uz smanjenije ili Cak kompenzaciju negativnog

utjecaja na ukupno vrijeme putovanja svih vozila u prometnog mrezi.

Number of vehicles in urban areas is growing day by day and is surpassing road capacity. Due to space limitations, it is rarely possible
to expand roads in urban areas. With increased traffic demand in urban areas, emergency vehicles travel longer to their destinations
while also negatively affecting the safety of all participants in the traffic network. By reducing the travel times of emergency vehicles,
the death rate and costs to the public can be lowered. It is possible to implement adaptive traffic light control as part of intelligent
transport systems with the goal to reduce travel times of emergency vehicles. This allows for the adaptation of signal programs in an
effort to reduce travel times of emergency vehicles in urban areas and reduction of negative effects on total travel times of all vehicles
in the traffic network. The goal of this research is to reduce travel times of emergency vehicles and to reduce the negative impact on
travel times of all vehicles in the network. This research presents and analyses a newly proposed adaptive traffic light control algorithm
that based on the data of emergency vehicle location and queue lengths dynamically adapts the signal program of a signalized
intersection. Proposed algorithm is tested in four different scenarios for the selected isolated intersection by using VISSIM simulation
software, MATLAB software package and real traffic data. The analysis of the obtained results reveals that travel times of emergency
vehicles can be reduced up to 13% with the reduction and sometimes even compensation of negative effects on the total travel time of

all vehicles in the network.

FAKULTET STROJARSTVA | BRODOGRADNJE

94. Deni Vlasi¢ NumeriCki alat za preliminarni projekt brodskog vijka

Odredivanje hidrodinamiCkih znaCajki brodskog vijka u slobodnoj vozniji je vrlo vazno provesti u ranoj fazi osnivanja broda.
HidrodinamiCke znaCajke brodskih vijaka pouzdano se mogu odrediti ispitivanjem modela brodskih vijaka. Rezultati pokusa slobodne
voznje vijka koriste se kao osnova za projektiranje vijka za novi brod. Razvojem raCunalne dinamike fluida moguée je odrediti
hidrodinamiCke znaCajke modela brodskog vijka $to znatno skraéuje vrijeme i smanjuje trodkove projektiranja brodskog vijka nove
geometrije. NumeriCke simulacije temeljene na teoriji potencijalnog strujanja omoguéuju puno brzu preliminarnu procjenu
hidrodinamiCkih znaCajki brodskog vijka u odnosu na numeriCke simulacije temeljene na teoriji viskoznog strujanja. U ovom radu
provedene su numeriCke simulacije za Gawnovu seriju vijaka u programskom paketu otvorenog pristupa OpenProp temeljenom na
teoriji potencijalnog strujanja te u programskom paketu STAR-CCM+ temeljenom na teoriji viskoznog strujanja. NumeriCke simulacije
temeljene na viskoznom strujanju zahtijevaju vi$e vremena za pripremu simulacije kao i proraQunskog vremena u odnosu na
simulacije temeljene na potencijalnom strujanju. Rezultati dobiveni numeriCkim simulacijama su usporedeni s dostupnim
eksperimentalnim podatcima. Validacija rezultata proraCuna ukazuje da je potencijalnim kodom moguée dobiti dovoljno toChu

procjenu hidrodinamiCkih znaGajki brodskog vijka i odrediti radnu toCku brodskog vijka u preliminarnoj fazi projektiranja.

The determination of the open water hydrodynamic characteristics of a marine propeller is very important in the early stage of ship
design. The hydrodynamic characteristics of marine propellers can be reliably determined by testing propeller models. The results of
open water tests are used as the basis for the design of the propeller for a new ship. The development of computational fluid dynamics

has enabled the numerical determination of the hydrodynamic characteristics of the marine propeller model, which significantly



shortens the time and reduces the cost of designing the new marine propeller geometry. Numerical simulations based on potential flow
theory allow a much faster preliminary estimation of the hydrodynamic characteristics of a marine propeller than numerical simulations
based on viscous flow theory. In this paper, numerical simulations are carried out for a Gawn series of marine propellers in the open
source software OpenProp based on potential flow theory, and in the commercial software STAR-CCM+ based on viscous flow theory.
Numerical simulations based on viscous flow require more time to prepare the simulation and more computational time compared to
numerical simulations based on potential flow. The results of the numerical simulations are compared to the available experimental
results. The validation of the obtained results shows that the potential code is accurate enough to estimate the hydrodynamic
characteristics of a marine propeller and a propeller design point in the preliminary design.

95. Matej Bunti¢ Utjecaj strategija upravljanja turbopunjaCem na performanse prednabijenog Ottovog motora pri djelomiChom
optereéenju

Kako bi pratili sve stroZe ekoloske norme, proizvodad su primorani traZiti nova rje§enja za smanjenje potrodnje goriva i

emisije Stetnih plinova. U zadnje vrijeme puno se paznje posvecuje optimizaciji rada motora, pomo¢nih uredaja i vozila kao cjeline.

Pomnim odabirom veliCine i karakteristike rada turbopunjaCa veé se sad uspjesno ispunjavaju uvjeti trzista za $to nizom

potrodnjom i veéom snagom. No, nakon ugradnje turbopunjaCa ima mjesta za napredak performansi upravljanjem istoga. U ovom

radu usporedeni su utjecaji razli(tih strategija upravljanja turbopunjaCem na performanse motora u djelomiChom optereéenju, s

naglaskom na indiciranom i efektivnom stupnju djelovanja motora. Za potrebe analize provedene su simulacije u programskom paketu

AVL Boost na Getverotaktnom Ottovom motoru s Getiri cilindra. Razmatrano je upravljanje turbopunjaCem mehaniCko-pneumatskim

.wastegate* ventilom koje pretpostavlja regulaciju snage zaklopkom u usisnoj cijevi, upravljanje elektroniCki-upravljanim

elektro-magnetskim ,wastegate” ventilom te upravljanje elektromotorom pri kombiniranom nabijanju turbopunjaCGem s

elektromotorom. Simulacije su izvréene za dva razliQta optereéenja motora, vi$eg u iznosu od 12 bara srednjeg indiciranog tlaka te

nizeg u iznosu od 6 bara pri brzinama vrtnje motora od 1750, 3500 i 5250 min-1.

In order to meet stringent emission standards, manufacturers need to find new solutions to decrease fuel consumption and emissions.
Therefore, in recent times, a greater focus is on the optimisation of engine operation, auxiliary devices and vehicle as a whole. If the
operating characteristics and size of the turbocharger are chosen carefully, the market conditions referring to lower fuel consumption
and higher power output are already met. Still, even after the turbocharger has been successfully installed there is room for
improvement of the engine performance simply by controlling the turbocharger. In this paper, the effect of different means of
controlling turbochargers on the performance of engine under partial load condition is compared with special reference to indicated
and brake effective thermal efficiency. A four-cycle turbocharged spark ignition engine with four cylinders has been simulated using the
AVL Boost software. The control using the pneumatic cylinder wastegate piston which represents the conventional power control
carried out by using the throttle, the control using the electronically regulated electromagnetic wastegate piston and the control using
the electrically assisted turbocharger have been investigated. Calculations were done for two different partial load conditions, the

greater indicated mean effective pressure being 12 bar and the lower being 6 bar for engine speeds of 1,750, 3,500 and 5,250 rpm.

96. Nikola Horvat Odredivanje ulaznih parametara SFEM simulacije pri razvoju proizvoda

Za uspjes$nu provedbu faza oblikovanja i detaljiranja proizvoda, kljutho je precizno definirati konstrukcijske parametre koji su Gesto
stohastiCke prirode (vjetar, parametri uzrokovani heterogeno$éu materijala itd.). Stoga, kao glavni ishodi ovog istraZivanja,
predloZena je metodologija odredivanja stohastiCkih parametara i njihovih reprezentativnih vrijednosti pri procesu direktne

montaze Cavla u heterogeni materijal — beton. Metodologija se sastoji od analize distribucije agregata u betonskom bloku,
stohastiCke analize virtualnog betonskog bloka te odabira reprezentativnih vrijednosti stohastiCkih parametara na temelju njihove
distribucije. Analiza distribucije agregata u betonskom bloku zapoQnje rezanjem betonskog bloka na manje dijelove te skeniranjem
presjeka dijelova betonskog bloka kako bi se dobili uzorci (slike presjeka) na kojima ¢e se temeljiti distribucija. Slike presjeka
binariziraju se predloZenim algoritmom za obradu slike te se odreduje pozicija i velilna svakog agregata sa uzorka. Zatim se
uvodenjem vjerojatnosti pojavljivanja agregata na odredenoj udaljenosti od ravnine rezanja, rezultati 2D analize slike transformiraju se
u 3D rezultate koji su osnova za modeliranje virtualnog betonskog bloka. Na virtualnom betonskom bloku se Monte Carlo metodom
procesa direktne montaZe odreduje distribucija stohastiCkih parametara. Metodologija zavr§ava odabirom reprezentativnih
vrijednosti iz distribucije stohastiCkih parametara.

U eksperimentalnom dijelu rada, cijela metodologija je provedena u industrijskom okruzenju kako bi se dokazala njena
implementacija. Provedba je rezultirala analizom distribucije agregata kojom je vidljiva segregacija agregata. Omjer volumena
agregata gornjeg i donjeg dijela betonskog bloka (30 mm) ovisan je o klasi agregata (0.94 za klasu agregata 4-8 mm, 0.86 za klasu
agregata 8-16 mm i 0.68 za klasu agregata 16-32 mm). Monte Carlo analiza rezultirala je kolizijom Cavla i najmanje klase agregata

(4-8 mm) u 50.5% sluCajeva, srednje klase agregata (8-16 mm) u 30.15% sluCajeva i najveée klase agregata (16-32 mm) u 19.35%



sluCajeva. Ukupno je definirano 27 simulacija koje ée sluZiti kao podloga za vrednovanje alternativa proizvoda (Cavla).

To successfully conduct conceptual and embodiment phases of product development process, it is crucial to precisely define
designing parameters which are often stochastic by nature (the wind, parameters caused by material heterogeneity, etc.). For that
reason, as the main output of this research, methodology for determination of stochastic parameters and their representative values in
the direct fastening of a nail into the heterogeneous material (concrete) was proposed. The proposed methodology consists of:
analysis of aggregate distribution within a concrete block, stochastic analysis of virtual concrete and choosing representative values of
the stochastic parameters (depending on their distribution). The aggregate distribution analysis starts with cutting a concrete block and
scanning their sections. Scanned images are then binarized with the proposed image processing algorithms in order to obtain size and
position of each aggregate. With this data, it is possible to introduce probabilities of aggregate position in the direction perpendicular to
the cutting plane. With such approach, obtained 2D data was transferred into a 3D spatial distribution of aggregates which was then
used for modelling of a virtual concrete block. Using the information from the virtual concrete block, Monte Carlo method has been
used in order to determine a distribution of stochastic parameters. Finally, representative values were selected from the distribution of
stochastic parameters and prepared as an input for further SFEM analysis. In the experimental part of this work, the complete
methodology has been carried out in the industrial environment to prove its feasibility. The conducted experiment gave information
about aggregate distribution with noticeable segregation of aggregates. Volume ration of aggregates between top and bottom part of
concrete (30 mm) was size dependent (0.94 for the aggregate size 4-8 mm, 0.86 for the aggregate size 8-16 mm and 0.68 for the
aggregate size 16-32 mm). The Monte Carlo analysis resulted with nail hitting small aggregate (4-8 mm) in 50.5% of cases, middle
sized aggregate (8-16 mm) in 30.15% of cases and big aggregate (16-32 mm) in 19.35% of cases. Finally, 27 simulation have been

defined and they will be basis for the nail design evaluation.

97. Jurica JaCan, Tomislav Horvat Pobolj$anje svojstava biomedicinske legure ASTM F 1537 nano$enjem biokompatibilne
PACVD TiN prevlake

U ovom radu su ispitana triboloska i korozijska svojstva legure CoCrMo ASTM F1537 s prevlakom TiN proizvedenom postupkom
plazmatski potpomognutog kemijskog prevlaGenja iz parne faze (PACVD).
Provedena je karakterizacija prevlake ispitivanjem hrapavosti, debljine i adhezivnosti. Ispitana je otpornost na adhezijsko troSenje kao
najznaCajni mehanizam tribolo$kog tro$enja za zglobne implantante te faktor trenja prevuGene i neprevuGene CoCrMo legure.
Ispitana je otpornost na elektrokemijsku koroziju metodama s istosmjernom i s izmjeniChom strujom u 0,9% otopini NaCl-a, $to
odgovara sastavu fiziologke otopine, pri temperaturi od 36 °C Gme su simulrani uvjeti kakvi vladaju u ljudskom tijelu. Nakon
provedbe elektrokemijskih ispitivanja, analizirana je mikrostruktura povrsina primjenom svjetlosnog, pretraznog elektronskog
mikroskopa (SEM) te EDS-a.
Iz provedenih ispitivanja utvrdeno je povecanje otpornosti na adhezijsko troSenje i smanjenje faktora trenja primjenom TiN prevlake u
odnosu na neprevuCenu leguru CoCrMo. U korozijskim ispitivanjima utvrden je znaCajan utjecaj pasivacije povrsine stvaranjem
oksidnog sloja neprevuGene legure na otpornost na elektrokemijsku koroziju. Previaka TiN na leguri CoCrMo korodira pojavom lokalne
toCkaste korozije u zadanim uvjetima ispitivanja $to je vidljivo i na manjim poveéanjima na svjetlosnom mikroskopu dok se na veéim
povecanjima na SEM-u te EDS analizom vidi prisutnost oksidnog sloja na manjem dijelu istroSene previlake. Medutim prevlaka i u
takvim okolnostima u kojima dolazi do stvaranja produkata elektrokemijske korozije sluzi kao dobra barijera otapanju teskih metala
Co i Cr iz osnovne legure u fiziologku otopinu, me se direktno sprjeCavaju moguéa o$teéenja mekog tkiva djelovanjem teskih
metala.

Kljune rijed: PACVD, TiN, adhezijsko tro$enje, elektrokemijska korozija

In this paper, tribological and corrosion properties of the CoCrMo ASTM F1537 alloy coated with TiN made by the Plasma Assisted
Chemical Vapour Deposition (PACVD) procedure have been investigated.

The properties of the PACVD TiN coating were established by testing roughness, thickness and adhesiveness. Resistance to adhesive
wear, one of the most important mechanisms of tribological wear in biomedical hip implants, and the friction coefficient of a coated and
a non-coated CoCrMo alloy were investigated. Resistance to electrochemical corrosion was tested by applying alternating current (AC)
and direct current (DC) in a saline solution (0.9% NaCl) at a temperature of 36 °C (temperature of a human body). After these tests,
the surface microstructure of the alloy was analysed under the light and the scanning electron microscope (SEM).

The investigation showed an increase in adhesion resistance and a decrease in the friction coefficient of the CoCrMo alloy coated with

TiN in comparison with the non-coated CoCrMo alloy. A significant effect of surface passivation obtained by the creation of an oxide



layer on the non-coated CoCrMo alloy on the electrochemical corrosion resistance was found.

The electrochemical corrosion testing also indicates that fragments of the TiN coating are susceptible to pitting corrosion in the defined
testing conditions, which could be seen even under lower magnification of the light microscope, while under the higher magnification of
the SEM, an oxide layer could be seen in the spots where coating wear occurred.

However, under the conditions when products of electrochemical corrosion are formed, TiN presents a barrier which stops toxic metals
from migrating to the NaCl solution, which also means that this barrier can directly prevent human soft tissue from being damaged by

toxic metals.

KEY WORDS: CoCrMo ASTM F1537, PACVD, TiN, adhesion wear, electrochemical corrosion

98. Jelena Petrusa Sonokemijska sinteza nanostrukturiranog TiO2 na bio-predloSku membrane ljuske jaja

Biomimikrija je nova grana znanosti uz pomo¢ koje se nastoje oponasati odrziva rjeSenja iz prirode kako bi se stvorili materijali
poboljSanih svojstava. Membrana ljuske jaja predstavlja jedinstveni biomaterijal koji se zbog svoje vlaknaste i porozne mikrostrukture
moze koristiti kao bio-predlozak za sintezu hijerarhijski strukturiranih nanomaterijala.

U ovom radu sintetiziran je nanostrukturirani titanijev dioksid sol-gel/sonokemijskom sintezom pomo¢u membrane ljuske jaja kao
bio-predlogka. Membrane ljuske jaja ruCo su odvojene od ljuske, stavljene u razrijedenu octenu kiselinu, isprane destiliranom
vodom, te suSene na sobnoj temperaturi. Za pripravu sola koristen je titanov izopropoksid kao prekursor, 2-propanol kao otapalo,
acetilaceton kao kompleksirajuéi reagens uz dodatak nitratne kiseline kao katalizator. U tako pripremljen sol dodane su membrane
lijuske jaja. Nakon infiltriranja, geliranja, susenja i toplinske obrade provedena je karakterizacija nanostrukturiranog TiO2 praha.
Pomocéu CHNS analize potvrden je elementarni sastav membrane ljuske jaja, te odreden elementarni sastav nanostrukturiranog
TiO2. SEM analiza potvrdila je poroznu nanostrukturu razliQte morfologije TiO2. XRD analizom odredena je veli(ina kristalita u iznosu
od 29 nm, te je potvrdena prisutnost Ostog anatas u nanokristalitima TiO2. Takoder kristalna struktura potvrdena je i infracrvenom
spektroskopijom. TGA analizom odreden je gubitak mase od oko 65 % za TiO2 sintetiziran na bio-predloSku membrane ljuske jaja.
Na DTA krivulji zabiljeZena je endotermna reakcija s maksimumom oko 100 °C. Ramanovom spektroskopijom potvrdena je
prisutnost anatasa u nanoCesticama TiO2 sintetiziranih na bio-predlogku memebrane ljuske jaja obradenih na 500 °C.
FotokatalitiCka razgradnja azo bojila dokazali je da se nanoCestice TiO2 sintetizirane na membrani ljuske jaja mogu koristiti kao

fotokatalizatori pri razgradnji azo bojila Kongo crvenila primjenom zraGenja slithog sunGevom zraGenju.

Biomimicry is a new branch of science with the help of which people try to imitate sustainable solutions from nature to create materials
of improved properties. The eggshell membrane represents a unique biomaterial that can be used as a bio-template for the synthesis
of hierarchically structured nanomaterials because of its fiber and porous microstructure.

In this research the nanostructured titanium dioxide was synthetized by sol-gel / sonochemical synthesis using the eggshell membrane
as a bio-template. The egg shell membranes were manually separated from the shell, placed in a diluted acetic acid, washed with
distilled water and dried at room temperature. For the preparation of sol titanium isopropoxide was used as a precursor, 2-propanol as
a solvent, the acetyl acetone as a complexing reagent with the addition of nitric acid serving as a catalyst. The egg shell membranes
were added to the prepared sol. After the infiltration, gelation, drying and the heat treatment, the characterization of the nanostructured
TiO2 powder was performed.

The CHNS analysis confirmed the elemental composition of the egg shell membranes as well as elementary composition of the
nanostructured TiO2. The SEM analysis confirmed the porous nanostructure of different TiO2 morphology. The XRD analysis
determined the size of the crystallite, and the presence of pure anatase in the nanoparticles of TiO2 was confirmed.

The crystal structure of TiO2 was also confirmed by infrared spectroscopy. TGA analysis showed a weight loss of about 65% for TiO2
synthesized on eggshell membrane as bio-template. An endothermic reaction with a maximum of about 100 ° C was recorded on the

DTA curve. Raman's spectroscopy confirmed the presence of anatase in the nanoparticles of TiO2 synthesized on eggshell
membrane as bio-template treated at 500 ° C. The photocatalytic results confirme that synthesized TiO2 nanoparticles on eggshell

membrane could be used for photocatalysts degradation of azo dye Congo reds using solar — like radiation.

GEODETSKI FAKULTET

99. Marina Gudelj Analiza urbanizacije grada Splita



Tema ovog istrazivanja je analiza urbanizacije grada Splita. IstraZivanje je provedeno na podacima koji su rezultat daljinskih
istraZivanja. Analizirano je pet setova satelitskih snimaka misije Landsat, koji prekrivaju podruQe grada Splita u vremenskom
razdoblju od trideset godina. Na snimkama je provedena nenadzirana klasifikacija po metodi k-means temeljem koje su satelitske
scene klasificirane u 4 klase: vegetacija, more, neplodno i izgradeno zemljiSte. Nastavno su se provele interpretacija i analiza
promjena zemljiSnog pokrova. Za obradu satelitskih snimaka, klasifikaciju i naknadne analize koriSteni su programi otvorenog koda
SAGA GIS i QGIS. lako, matrice konfuzije izmedu pojedinih setova Landsat satelitskih snimaka pokazuju na visoku podudarnost
izmedu klasa (najmaniji kappa koeficijent je 0,79, dok je najmanja ukupna toChost 86% ), ujedno su ukazale i na promjene koje su
rezultat socio- ekonomskih zbivanja. Socio- ekonomska zbivanja su paralelno prouCena i priloZena sa statistiCkim podacima u
programu Microsoft Excel te su prikazani u obliku raznih grafova i tablica. Kronoloski gledano uodijiv je stalni trend pada postotka
zastupljenosti vegetacijskog i neplodnog zemlji$ta, a povecanje postotka izgradenog zemljista. Najve¢e promjene zemljiSnog
pokrova su uoGene izmedu dva seta satelitskih snimaka koji obuhvaéaju poGetnu i zavrénu godinu istrazivanja, 1987. i 2016.
godinu. Godine 1987. zeml;ji$ni pokrov grada Splita je obuhvac¢ao 56% vegetacijskog pokrova, 25% neplodnog i 19% izgradenog
zemljista, dok je 2016. godine zemlji$ni pokrov grada Splita (nilo 49% vegetacijskog pokrova, 23% neplodnog i 28% izgradenog
zemljista. Jasno je uoGijivo da su razlike pokrova zemljista velike, osobito izgradenog zemljista, gdje iznose 9% povrsine grada

Splita, odnosno ukupno 6.78 km2.

The subject of this research is the analysis of urbanization of the town Split. The research is based on the results of remote sensing.
Five sets of Landsat imagery, which cover the area of Split over the period of thirty years. Unsupervised classification was carried out
on the imagery, arranging the scene in 4 classes: vegetation, the sea, the infertile and the built-up area. Further analysis was done by
interpreting and analyzing land-cover changes. SAGA GIS and QGIS programs were used for satellite image processing, classification
and subsequent analysis. Even though the confusion matrices between certain sets of Landsat imagery indicate high compatibility of
classes (the lowest kappa coefficient was 0.79, while the minimum overall accuracy was 86%), they also point out the changes which
resulted from socio-economic events. Socio-economic events were examined in parallel and, as well as the statistical data, added to
the Microsoft Excel software and shown in charts and tables. Chronologically, there is an obvious constant trend in decrease in the
percentage of vegetative and infertile cover, and increase in the percentage of the built-up area. The greatest changes were detected
between two sets of the satellite imagery which cover the first and the final year of the research, 1987 and 2016. In 1987 the land
cover of Split included 56% of the vegetative cover, 25% of the infertile cover and 19% of the built-up area. In 2016 the land cover of
Split was made up of 49% of the vegetative cover, 23% of the infertile cover and 28% of the built-up area. It is clear that there are big

differences, especially in the built-up area, totaling 9% or 6,78 km?.

GEOTEHNICKI FAKULTET

100. Anamarija Muhar Doprinos analizi rada uredaja za prod$éavanje otpadnih voda s obzirom na pojedine pokazatelje kakvoée
otpadne vode i na utjecaj oborina primjenom metode RAPS
Metodom RAPS (Rescaled Adjusted Partial Sums) provedena je analiza ulaznih i izlaznih pokazatelja uredaja za proQ$¢avanje
otpadnih voda u Cakovcu. Promatrani vremenski period je lipanj, srpanj i kolovoz 2013., 2014. i 2015. godine. Cilj rada bio je ustanoviti
povezanost kolillna oborina i vrijednosti ulaznih i izlaznih vremenskih nizova veliQna kemijske potro$nje kisika (KPK), biologke
potro$nje kisika unutar pet dana (BPK5) i suspendirane tvari. RAPS-metoda primijenjena je na vremenski niz kolillnu oborina, no nije
imala veliku uGnkovitost zbog nedostatka odnosno velikih oscilacija kolillna oborina u promatranom razdoblju. Stoga se daljnja
analiza temeljila iskljuCvo na usporedbi ulaznih i izlaznih vrijednosti KPK, BPK5 te suspendirane tvari u uredaju za proQ$¢avanje
otpadnih voda. Iz rezultata je vidljivo da ulazni nizovi sadrze izraZenije podnizove s obzirom na njihove srednje vrijednosti i
trendove povecéanja odnosno smanjenja vrijednosti. U usporedbi sa ulaznim podnizovima, izlazni podnizovi ne osciliraju u tolikoj mjeri
s obzirom da izrazavaju izlaznu kakvoc¢u otpadne vode. Vidljivo smanjenje izlaznih vrijednosti pokazatelja potvrduje kvalitetnu

obradu ulazne otpadne vode.

The RAPS (Rescaled Adjusted Partial Sums) method provided the analysis of input and output indicators of wastewater treatment
plants in Cakovec. The observed time period was June, July and August of 2013, 2014 and 2015. The aim of the study was to
establish the correlation between precipitation and the values of the input and output time series of chemical oxygen demand (COD),
biological oxygen demand through five days (BOD5) and suspended matter. The RAPS method was applied to time series of
precipitation amount, but did not have high efficiency due to the lack or large oscillations of rainfall in the observed period. Therefore,
further analysis was based solely on comparing the input and output values of COD, BOD5 and suspended matter in the wastewater

treatment plant. It can be seen from the results that the input sequences contain more pronounced subsequences with regard to their



mean values and trends of increase or decrease in value. Compared to the input subsequences, the output subsequences don't
oscillate to such extent, considering that they express the output quality of waste water. Visible reduction of the output indicator values

confirms quality treatment of the incoming wastewater.

GRADEVINSKI FAKULTET

101. Anthony NinCevié, Sasa Peji¢ Utjecaj biopepela na svojstva ekologkog betona

Sve veéa potreba za oQuvanjem okoli$a i uporabom obnoviljivih izvora energije kao primarni cilj danasnjih istrazivanja postavlja
Republike Hrvatske. No, tijekom procesa kojim se dobiva energija iz biomase pojavljuje se nusprodukt - biopepeo. Neadekvatno
zbrinjavanje biopepela jest kontraefektivno, odnosno nije u skladu s oQuvanjem prirode. S druge strane, emisija CO2 tijekom
proizvodnje cementa (ni desetinu ukupne svjetske emisije. Ovo istraZivanje stoga se bavi istovremenim rje$avanjem ova dva
problema; upotreba biopepela kao djelomithe zamjene cementa u betonu. U teorijskom dijelu ovoga rada opisana su dosada$nja
saznanja o svojstvima biopepela i njegovom utjecaju na beton. U eksperimentalnom dijelu su ispitana trajnosna, deformacijska i
mehaniCka svojstva svjezeg i oQ/rsnulog betona u kojem je 5, 10 i 15% cementa zamijenjeno biopepelom.

Rad se bazira na ispitivanju trajnosnih, deformacijskih i mehaniCkih svojstava betona koja ukljuQuju skupljanje, vodonepropusnost,
otpornost prema difuziji klorida, odredivanje dinamiCkog modula elastiChosti, te tlaChu Gurstoéu. Utvrdeno je da biopepeo na tlaChu
Gurstoéu utjeGe negativno, a na ostale ispitivane parametre ima pozitivan ili neutralan uCinak. Na temelju rezultata dane su preporuke

za primjenu biopepela i daljnja istrazivanja.

Rad se bazira na ispitivanju trajnosnih i mehaniCkih svojstava betona koja ukljuQuju skupljanje, vodonepropusnost, otpornost prema
difuziji klorida, odredivanje dinamiCkog modula elastiChosti, te tiachu Gurstoéu. Utvrdeno je da biopepeo na tlathu Grrstoéu utjeCe
negativno, a na ostale ispitivane parametre ima pozitivan ili neutralan uGnak. Na temelju rezultata dane su preporuke za primjenu

biopepela i daljnja istrazivanja.

The growing global movement directed towards preserving the environment and converting from the traditional ways of creating and
storing energy to renewable, more environmentally friendly is at its peak. The primary goal of our research is to dig into the great
potential of biomass power plants Croatia has to offer, as an alternative way of producing energy. Even though Biomass power plants
are a clean way of producing energy, the process is not perfect. The process is creating a byproduct called bioash, a fine powder
which is creating problems as there are no means of proper disposal of it. Without proper disposal of the material, it can cause a lot of
damages to the population surrounding the power plants. Another problem we encounter today is the high amounts of CO2 cement
manufacturing creates. The cement industry is accountable for 10% of the world’s total CO2 emission. The goal of our research is to
lower the impact of both the problems mentioned simultaneously. By testing concrete which uses bioash as a partial replacement for
cement our plan is to dispose of the bioash in a proper way, both suitable for the people affected by the pollution and the investors
looking for ways to lower costs of concrete. By partially replacing cement, we lower the demand for cement thus driving the production
levels of CO2 levels lower and create a market for new alternative materials, mostly waste to be implemented into construction.In the
theoretical part of this paper, we presented the current knowledge of the properties of bioash and its impact on concrete. In the
experimental part, we tested and presented the results of the durability and mechanical properties of fresh and hardened concrete.
The tests were run on concrete with a partial bioash replacement of 5%, 10% and 15% of the overall mass of cement. All the results

were compared to a referent mixture of concrete cement with no bioash addition.

The paper is based on testing the durability and mechanical properties of concrete, which includes testing the shrinkage,
waterproofness, chloride diffusion resistance, static modulus of elasticity, and the compressive strength of concrete. The test results
show that the bioash has a minor negative impact only on the compressive strength of concrete. All the other results showed a positive
or neutral impact on the properties tested. Based on the results, we recommend further research to be conducted in order to see how

big of an impact bioash can make as a partial replacement to cement in construction concrete.

102. Ivan Cudina Odredivanje elastiChog kritithog momenta nosaCa jednoosno simetrithog popreChog presjeka primjenom
numeriCkih simulacija
Vruéevaljani U profili uGestalo su koristeni kao nosad u gradevinskoj praksi. Medutim u europskim normama, ali ni u drugim

normama u svijetu, ne postoje normirani postupci za proraQun nosaCa izvedenih iz U profila na boho torzijsko izvijanje. U dostupnoj



literaturi mogu se nadi rezultati ispitivanja realne otpornosti nosaCa izvedenih iz U profila naprezanih na savijanje zajedno s
predloZenim proraQunskim postupcima. Medutim, nigdje nije razja$njen postupak proraQuna elastiChog kritiChog momenta takvih

nosaCa.

Primjenom numeriCkih parametarskih simulacija u raQunalnom paketu Ansys raCunao se elastithi kritiChi moment nosaCa izvedenih
iz U profila za razli(ite uvjete oslanjanja i naCine optereéivanja. Pokazano je da u odredenim sluCajevima moZe doéi do odredenog
odstupanja elastiChog kritiChog momenta za centriCho i ekscentriCho optereéene nosaCe zbog utjecaja torzije koja se javlja prilikom
ekscentrithog optereéenja. Medutim, zakljuGeno je da se te razlike mogu zanemariti uz uvjet da rezultanta vanjskih optere¢enja
prolazi kroz hrbat ekscentriCho optereéenog nosaCa, $to je gotovo uvijek i sluCaj u praksi. Prema tome, dokazano je da se elastithi
kritiChi moment ekscentriCho optereé¢enih nosaCa izvedenih iz U profila moze raCunati na isti naQn kao u sluGaju centritho

optereéenih nosaCa sa dvoosno simetriChim poprehim presjecima.

Ovi rezultati su temeljni preduvijet za prilagodbu metode dokaza otpornosti na bo(ho torzijsko izvijanje za dvoosno simetriChe

popreChe presjeke dane europskoj normi kako bi se omogucila njena primjena na jednoosno simetriChe popreChe presjeke.

Hot rolled channel sections are frequently used as beams in structural engineering practice. However, in the European standard, or in
any other standards in the world, there are no verification methods for lateral torsional buckling of channel sections. In avaliable
literature results regarding the determination of ultimate loads of channel sections are avaliable, along with the proposed verification

methods. However, the solution for calculation of the elastic critical moment of such beams is not provided.

By conducting numerical parametric study using software package Ansys, elastic critical moment of beams made of channel cross
section for different support conditions and different types of loading is calculated. It is shown that in certain cases some deviations of
elastic critical moment for centrically and eccentrically loaded sections can occur, due to the effect of torsion that occurs during the
eccentric loading. However, it was concluded that these deviations can be ignored provided that the channel section is subjected to
web loading, which is almost always the case in structural engineering practice. Accordingly, it has been proved that the elastic critical
moment of eccentrically loaded beams made of channel sections can be calculated in the same manner as in the case of centrically

loaded beams with biaxially symmetrical cross sections.

These results are a fundamental prerequisite for adjustment of the lateral torsional bucking verification method for biaxially

symmetrical cross sections given in European standard to make its application possible for uniaxially symmetric cross sections.

103. Mihel Bosankié¢, lvan Kukina Odredivanje oSte¢enja na konstrukcijama primjenom modalnih oblika

Ocjena o$tecéenja na konstrukcijama obuhvaéa odredivanije lokacije i razine o$teéenja iz promjene dinamiCkih parametara (vlastitih
frekvencija, koeficijenata prigu$enja i modalnih oblika) odredenih na neoste¢enoj i oSteéenoj konstrukciji. U svrhu ocjene
o$teéenja provedene su eksperimentalne i numeriCke simulacije o$te¢enja na armiranobetonskoj plod. Eksperimentalnim
istraZivanjem su obuhvaéene ukupno tri faze o$teéenja armiranobetonske ploCe, savijanje u Cetiri toCke i potom savijanje u tri
toCke. Uz eksperimentalno istraZivanje provedene su i detaljne numeriCke analize za slitha o$teéenja i rubne uvjete kao kod
eksperimentalnih modela. Dodatno, u radu je prikazan algoritam u izraden programu Mathematica Ome je omoguéena brza,
jednostavnija i tothija obrada rezultata te automatski implementacija postojeée MSDI metode (eng. Mode Shape Damage Index)

razvijene za odredivanje oStecenja na konstrukcijama.

Damage assessment of structures includes estimation of location and severity of damage using changes of dynamic properties
(natural frequencies, damping ratios and modal shapes) determined on undamaged and damaged structure. In purpose of damage
detection experimental and numerical simulations was carried out on reinforced concrete plate. The experimental study consists of
total three damage scenario: four point bending flexural test and after three point bending flexural test. In addition to experimental
investigation, detail numerical analysis was carried out similar to those damage scenarios and boundary conditions as in experimental
models. Also, the algorithm was created in program Mathematica in purpose for faster, simple and more accurate data analysis, which
automatically enables implementation of existing MSDI method (Mode Shape Damage Index) developed for damage assessment of

structures.

104. Kristina Leko, Ivana Radi¢ PRORACUN UPORABNOG VIJEKA MIKROARMIRANOG BETONA IZLOZENOG DJELOVANJU
AGRESIVNOG OKOLISA

Buduénost gradenja svakako se pronalazi u primjeni ekolo$ki prihvatljivih materijala, $to prvenstveno znaQ smanjenu potro$nju



prirodnih resursa i ulaganje znaCajnih sredstava u edukaciju i podizanje svijesti o vaznosti primjene otpada odnosno stvaranja
kruznih ekonomija. U sklopu ovog rada provedena su opsezna istrazivanja koja se naslanjanju na saznanja proizasla iz
medunarodnog projekta Anagennisi — Innovative reuse of all tyre componentns in concrete, a koja su za cilj imala utvrdivanje
ponas$anja inovativnih mikroarmiranih betona s recikliranim polimernim vlaknima (RTPF) u agresivnom okoliSu.

Poseban doprinos rada oQtuje se u modeliranju dugotrajnog ponasanja mikroarmiranih betona s RTPF vlaknima u morskom i
kontinentalnom podruCju primjenom programskih paketa LIFE-365 i ConcLIFE. Za potrebe proraQuna provedene su opseZne
eksperimentalne analize iz kojih su proizasli ulazni parametri za proraCun. Usporedba inovativnih materijala provedena je sa
literaturno dostupnim podatcima o obiChom betonu, tj sastavima koji uobiCajeno pronalazimo na hrvatskom trZistu. Provedene
analize su pokazale da se primjenom RTPF vlakana moze ostvariti jednaki uporabni vijek za promatrane uvjete izlozenosti.
Posebni doprinos se oCtuje u podruQu izlozenom smrzavanju i odmrzavanju gdje beton armiran s RTPF vlaknima ostvaruje jednak
i/ili produljeni uporabni vijek zbog visokog udjela gume (> 60% masenog udjela) u RTPF vlaknima zaostale iz procesa reciklaze, a
koja preuzima ulogu kemijskog dodatka jer se zbog svojih fizikalnih karakteristika ponasa kao amortizer i absorbira naprezanja
razvijena u strukturi uslijed povec¢anja volumena vode tijekom promjene agregatnog stanja. Treba naglasiti da provedene analize
pokazuju da se na taj naQn potro$nja cementa moze smanijiti i do 50 kg po m3 betona, uz istovremeno smanjenje potro$nje
kemijskih dodataka. Slijedi da se primjenom projektiranih mikroarmiranih betona s RTPF vlaknima moze u potpunosti zadovoljiti 7.
temeljni zahtjev za gradevine jer se moze zajam(ti moguénost reciklaZe gradevinskih materijala nakon uklanjanja gradevine,

trajnost gradevine i uporaba okoliSu prihvatljivih sirovina i sekundarnih materijala u gradevinama.

Implementation of enviromentally friendly materials, reduced consumption of non renewable resources and significant investments in
education and rasing of the awerness about the importance of reuse of waste must get in the focus of construction industry if
sustainability is to be reached. Within this work, an extensive research was carried out to extend the knowledge gained in the
international scientific project Anagennisi - Innovative reuse of all their components in concrete. Main aim was to determine the
behavior of innovative fibre reinforced concrete with recycled polymer fibers (RTPF) when exposed to aggressive environments.
Specific contribution of this work is manifested in estimation of the long term behavior of fibre reinforced concrete with RTPF using
software packages LIFE-365 and ConcLIFE. Perfomed analysis were further expanded by using mix designs available within the
literature. Based on performed analyses, investigated RTPF fibres can assure an equal or prolonged service life of concrete for
observed enviromental conditions. Their contribution is particularry shown when concrete is exposed to freezing and thawing, where
rubber residues within the RTPF fibers are taking over the usual role of chemical additives. Exposed to additional stresses in matrix,
caused by volume increase due to transformation of water in ice, rubber acts as an amortizers and absorbs the present stress and in
such manner reduces the spalling of concrete surface. It should be emphasized that carried analyzes showed that cement
consumption can thus be reduced up to 50 kg per m3 of concrete, while parallel reductions of the consumption of chemical additives.
Therefore can be concluded that the use of fibre reinforced concrete with RTPF fibers can fully satisfy the 7th basic requirement for
structures and in particular ensure the following: reuse or recyclability of the construction materials, durability of the construction

materials and use of environmentally compatible secondary materials.

105. Sara Pirc, Petra Muzic Analiza vibracija pje$aCkih mostova pri prometnom optereéenju pjeSacima

Tema rada je analiza modela pjesaCkog prometa kod ispitivanja dinamiCkog ponasanja mosta. U svrhu te analize je provedeno
eksperimentalno dinamiCko ispitivanje na reSetkastom pje$aCkom mostu zgrade Gradevinskog fakulteta. Nakon dobivenih
dinamiCkih karakteristika mosta, izraden je numeriCki model u kojem je definirana vremenska funkcija modela kretanja pje$aka.
Usporedbom rezultata ispitivanja sa onima dobivenim numeriCkim modelom, potvrdena je ispravnost numeriCkog modela optereéenja
pjesaka i primijenjene , Time history* metode proraCuna. Model optere¢enja podrazumijeva vremenski i prostorno promjenjivo
djelovanje koje mijenja svoju veliinu i poloZaj duZ mosta po odredenoj funkciji vremena. U daljnjoj analizi potvrdeni model
optereéenja i proraQun dinamiCkog ponas$anja konstrukcije pomoéu , Time history“ metode koristeni su na modelima dva

pjesaCka mosta najuCestalijih statiCkih sustava koji se koriste u projektiranju pje$aCkih mostova — grednom i viseéem. Zadavanjem
razlidtih varijanti konstrukcijskih elemenata i mijenjajuéi uvjete oslanjanja dobiveni su rezultati ubrzanja pri vibriranju rasponskog
sklopa. Usporedbom dobivenih vrijednosti dinamiCkih odgovora tih konstrukcija donesen je zakljuCak o podobnosti pojedinog

konstrukcijskog rjeSenja u svrhu smanjivanja vibracija.

This paper analyses the impact of pedestrian traffic models on the dynamic behavior of pedestrian bridges. Experimental dynamic
tests were conducted on the truss bridge at the Faculty of Civil Engineering in Zagreb. After the dynamic characteristics of the bridge
were acquired, a numerical model that defined a time function of pedestrian movement was made. By comparing results of this test
with the numerical model ones, it was confirmed that the applied “Time history” method used for calculations, as well as numerical

model, were valid. Load model entails an activity that varies in time and space, which means that it changes its position according to a



certain function of time. In further analysis, the confirmed models of pedestrian load and calculations of dynamic behavior were applied
with the “Time history” method on two common static systems used in the construction of bridges - beam and suspension systems.

By setting different variants of construction elements and changing the conditions of support, it was established that there was a
difference in accelerations on the vibrating bridge structure. The comparison of dynamic response values led to a conclusion that a

particular construction solution would be suitable to decrease vibrations.

106. Andrija Tuksa, Frane Burazer lliCi¢ Vliatha ispitivanja geomreza

Geomreze (jednoosne, dvoosne ili troosne) predstavljaju posebnu grupu geosintetskih materijala vrlo otvorene strukture, otvora
mnogo veéih od dimenzija materijala, a koja se primijenjuje pri izgradnii ili odrzavanju gradevinskih objekata, najGe$ée onih
donjeg ustroja prometnica.

Uz pojam geomreza kao konstruktivnih elemenata modernih gradevina vezu se funkcije armiranja i stabilizacije. Za pravilno
funkcioniranje u konstrukciji, geomreza mora ispunjavati odredene zahtjeve koji se odnose na funkcionalna i nosiva svojstva. Za
mreZe ugradene kao armirajudi ili stabiliziraju¢i element kod konstrukcija donjeg ustroja najvaznija su viatha svojstva.

U radu je pored istraZivanja primjerenosti uobiCajenog naQna ispitivanja vlathih svojstava jednoosnih i dvoosnih geomreza
prema HR EN 10319 (Geosintetici - Vlatho ispitivanje na Sirokim trakama/Geosynthetics - Wide-width tensile test) te ispitivanja
troosnih mreza prema dokumentu EOTA TR 41 (Non-reinforcing hexagonal geogrid for the stabilization of unbound granular layers
by way of interlock with the aggregate)

opisano istrazivanje moguénosti primjene vi§eosnog vlathog ispitivanja prema ASTM D 5617 (Standard Test Method for
Multi-Axial Tension Test for Geosynthetics), koje se predlaze kao univerzalno ispitivanje dvoosnih i viSeosnih mreza.

Istrazivanje je provedeno na dvije vrste geomreza, dvoosnoj (kvadratnih otvora) i troosnoj (otvori oblika trokuta), od strane

proizvodaCa deklariranih kao mreze iste kategorije nosivosti.

Geogrids (uniaxial, biaxial or three axial) are a special group of very open-structure geosynthetic materials with large openings that are
used in the construction or maintenance of structures, most often substructures.

Reinforcement and stabilisation are the main function of geogrids as structural elements in the composition of modern structures.
Proper functioning of geogrids is ensured by meeting the requirements related to functional and bearing properties. The most
important properties of geogrids that are used in stabilisation or reinforcement of substructures are tensile properties.

Study presented in this paper includes the adequacy investigation of the usual tensile properties testing method for uniaxial and biaxial
geogrids according to HR EN 10319 (Geosynthetics - Wide-width tensile test), and testing of three axial geogrids according to EOTA
TR 41 (Non - Reinforced hexagonal geogrid for the stabilization of unbound granular layers by way of interlock with the aggregate). In
addition, the possibility of applying a multi-axial tensile test according to ASTM D 5617 (Standard Test Method for Multi-Axial Tension
Test for Geosynthetics) is explored. This test is proposed as a universal test for two- and multiple-axial grids. The research was
conducted on two types of geogrids, biaxial (with square-shaped openings) and three axial (with triangle-shaped openings), that are

declared by their manufacturers as the geogrids of the same load category.

107. Bozen Musteri¢, Jakov Oreb Analiza utjecaja razdjelnica pri djelovanju potresa na primjerima karakteristiChih zgrada u Gradu
Zagrebu

Problem definiranja razdjelnica i utjecaja susjednih zgrada smo susreli prilikom izrade nasih Zavrénih radova pa nas je to motiviralo

za dodatna istraZivanja koje smo napravili u okviru ovog rada. Stoga smo prvo proudli dostupnu znanstvenu i struChu literaturu

vezanu za temu rada, a sve prema preporukama mentora i s obzirom na konzultacije sa struChjacima vezanim za problematiku.

Primijetivsi da se u literaturi (posebice stranoj) problem razdjelnica veéinom istraZuje na reolo$kim dvodimenzijskim (2D)

modelima, odluQli smo pokusati primijeniti jedan od osnovnih i najGe$ée primjenjivanih modela razdjelnice s elementima veze

(engl. GAP elementima) na karakteristiChim primjerima zgrada u Gradu Zagrebu.

Za analize smo odabrali primjenu numeriCkih modela koristeéi programski paket ETABS (CSI Berkley, California) koji se Cesto koristi

za projektiranje zgrada u podru(ima izloZenim potresom i u kojem je omoguéeno definiranje seizmiCkog proraQuna primjenom

zapisa ubrzanja tla u vremenu (engl. time history analyisis) i nelinearnih elemenata veze (engl. GAP elements). Alternativha

mogucnost je bila izrada trodimenzijskih modela za ispitivanje u laboratoriju, ali ista se pokazala neprimjenjiva s obzirom na

slozenost odabranih zgrada i nepouzdanost ulaznih parametara, a posebice troSkove izrade modela.

Za svaki od odabranih primjera, prije izrade modela, se obradila arhivska grada i napravljeni su vizualni pregledi razdjelnica (Cak i

nekoliko puta ponavljani) itd. Posebice su bila znaCajna eksperimentalna ispitivanja ambijentalnih vibracija odnosno operacionalna

modalna analiza koja je posluzila za kalibraciju modela. Ostali nepouzdani parametri su dodatno testirani na nizu razliQtih



numeriCkih modela.

Za aproksimaciju djelovanja potresa prvenstveno je kori$ten umjetni potresni zapis sukladno EC 8 definiran na osnovu stvarnog
potresnog zapisa u nedavnoj proslosti (Ston). Rezultati su usporedivani s uobiCajenim metodama proraQuna koji se primjenjuju u
praksi (primjenom spektra odziva i proraQun s boChim silama). Ukupno je analizirano preko 50 numeriCkih modela za razliCite
karakteristihe primjere zgrada. Dobiveno je preko 6TB rezultata numeriCkih modela, a proraCun pojedinog modela je Cesto trajao
vise od jednog dana (24 h). Dobiveni su brojni zanimljivi rezultati, a za potrebe ovog rada su obradeni i prezentirani samo
karakteristiChi.

Dodatno, karakteristiChe rezultate smo i primijenili na naQin da su ubaGeni u Obrazac za procjenu potresne oétetljivosti preko novo
definiranog parametra koji opsuje utjecaj razdjelnice odnosno susjedne zgrade. Kako bi modernizirali postupak proraQuna potresne
ostetljivosti dali smo prijedlog i pokrenuli izradu web aplikacije koja ¢e pomo¢i u modernizaciji postupka i izradi kvalitetne baze

podataka, kao i kontrole ispitivaCa na osnovu koda.

We first met the issue of expansion joints and of the influence of conjoining buildings during an earthquake while writing our
undergraduate thesis. This motivated us to deepen our knowledge and the research we have done during the creation of our
undergraduate thesis. In order to, once again, initiate the new research on expansion joints and their influence on conjoining buildings,
we have researched the scientific and professional literature on what was already known on the topic. Additionally, expert knowledge
was collected using interviews.

During the research we noticed that the issue of expansion joints was mainly analyzed using two-dimensional (2D) rheological models,
which encouraged us to try modeling and analyzing real-world buildings using GAP elements to describe expansion joints behavior.
For the conducted analyzes, finite elements models were used. The analyzes were conducted in ETABS software (CSI Berkley,
California), which is often in use for building model analysis seismically prone regions. The ETABS software also enables the use of
Time-History analyses in combination with GAP elements. Alternative was to model 3D models for laboratory testing. However, this
method was discarded as a further possibility due to testing expenses, complexity of analyzed buildings, and the incapability to collect
enough adequate date which would enable such tests.

Archive documentation collection, visual inspection of expansion joints, and other data collection methods were used to collect the
initial data for each model which was to be analyzed. As extremely important data collection procedure, ambient vibration screening
was conducted for each building, which was further on used for building model calibration.

For the finite element model testing artificial time-history data was created in accordance with EC8, which was defined using the real
seismic activity recorded in Ston (Croatia). The results gained from these analyses were compared with analysis method usually used
in civil engineering as spectral analysis or replacement forces applied in story mass centers. In total, more than 50 finite element
models were analyzed for different types of characteristic buildings. More than 6TB of analyses results were created, where more than
one day (24h) was used or the analysis of only one finite element model. Research presented us with a number of interesting results,
however for the needs of this research only characteristic results were analyzed and presented here.

These, here presented characteristic results, were additionally implemented in the initial (parametrical) evaluation procedure for quick
building vulnerability assessment. In the initial evaluation procedure, an additional parameter was added, which describes the
influence of expansion joints on conjoining buildings. Additionally, in order to modernize the process of initial building evaluation
procedure, we have developed a web based application, which is also shown here. The web application modernizes the assessment

process, enables quick and simple database creation and enables result controls.

GRAFICKI FAKULTET

108. Lucija Gamulin FT RAMAN SPEKTROSKOPIJA U ANALIZI | DIFERENCIJACIJI RAZLICITIH TIPOVA FOTOKOPIRNIH
PAPIRA
FT Ramanovom spektroskopijom snimljeno je pet vrsta papira. Svih pet vrsta su bili iste gramature (809), bijeli fotokopirni papiri
proizvedeni od razli(itih proizvodaCa. Usporedbom Ramanovih spektara uoCena je razlika izmedu ispitanih papira. Snimljeni spektri
su zatim obradeni multivarijantnom metodom analize glavnih komponenti, PCA (engl. Principal component analysis). Kao rezultat
primjene PCA metode uoCeno je da se ispitane vrste papira, iako su vizualno identiChi, razlikuju po svom kemijskom sastavu. UoGene
molekule koje (ne tu razliku su: celuloza, lignin i kalcijev karbonat (CaCO3). Nakon analize izraden je model koji prepoznaje ispitane
uzorke. Kako bi pokazali uspjeSnost modela napravljena je validacija s nepoznatim uzorcima. Model ih je uspjeSno prepoznao te ih
je smjestio u njihove matithe skupine. Rezultat ovog rada pokazuje potencijal primjene metode FT Ramanove spektroskopije te
izgradnje modela pomoc¢u PCA za analizu papira. U daljnjem istrazivanju opisani postupak bi se mogao kombinirati sa standardnim
metodama analize kvalitete papira te na osnovu tih rezultata izraditi model koji bi mogao olaksati i ubrzati proces prepoznavanja i

detaljne analize kvalitete papira.



Kljuthe rijed: FT Raman spektroskopija, model, PCA metoda,fotokopirni papir

FT Raman spectroscopy is used to analyze five various types of paper. The grammage of all five types of paper is the same (80g) and
all types are white photocopy paper manufactured by different manufacturers. The recorded spectra are processed by a multivariate
method, the Principal component analysis (PCA). As the result of the PCA it is observed that all the analyzed types of paper, although
visually identical, have different chemical structure. The observed molecules which make the difference are: cellulose, lignin and
calcium carbonate (CaCO3). After the analysis is done the model is built which recognizes the tested samples. In order to check the
efficacy of the model, the validation is performed using unknown samples. The model successfully recognizes the samples and places
them in adequate groups. The result of this research shows the potential of the FT Raman spectroscopy method to build the model
which could be used to analyze paper by the PCA. In a further investigation, this procedure could be combined with standard methods
for analysis of the quality of paper. Based on those results, the model could be developed which could facilitate and accelerate the
process of recognition and detailed analysis of the quality of paper.

Keywords: FT Raman spectroscopy, model, PCA method, office paper

RUDARSKO-GEOLOSKO-NAFTNI FAKULTET

109. Filip Brleti¢ HidroloSki objekti na jugozapadnim obroncima Parka prirode Medvednica

U ovom radu istrazivani su hidrolo$ki objekti (potoci, izvori, kaptirani izvori, slapovi, bunari, zavrsetci potoka) na jugozapadnim
obroncima PP Medvednica. Na izvorima i kaptiranim izvorima mjerile su se vrijednosti pH, Eh i temperature, kako bih se moglo odrediti
podru(e stabilnosti vode u prirodi. Na kaptiranim izvorima dodatno se mjerio i protok. Za vrijeme i nakon terenskih istraZivanja,
provedena su i sva neophodna kabinetska istrazivanja. Svi dobiveni podaci integrirani su GIS bazu podataka. Integracijom podataka
prikupljeni i dobiveni podaci prikazani su na topografskim i geoloskim kartama u programskom paketu ArcMap 10.1 kao i na

satelitskim snimcima u softveru Google Earth Pro.

In this paper, hydrological objects (streams, springs, capped springs, waterfalls, wells, stream ends) have been prospected on the

southwestern slopes of Nature Park Medvednica. Values of pH, Eh and temperatures have been mesaured on the springs and capped
springs, in order to determine area of water stability in nature. Flow was additionally measured on the capped springs. During and after
field research cabinet research has been conducted. All collected data were integrated in GIS database and presented on topographic

and geological maps, in software package Arcmap 10.1, also on sattelite images in softver Google Earth Pro.

110. Kristina Strpi¢c = RAZVOJ NOVE METODE IZVODENJA | INTERPRETACIJE TESTA TOPLINSKOG ODAZIVA TLA
PRIMJENOM MODELA HIDRODINAMICKIH ISPITIVANJA U NAFTNOM INZENJERSTVU
Pri iskoritavanja plitke geotermalne energije pomoéu dizalica topline modeliranje bu$otinskog polja zasniva se na proraQunima
radijalnog Sirenja toplinske energije u konduktivnoj sredini, a poznavanje termogeoloskih podataka tla nuznost je za optimalno
razraden projekt. Obzirom na heterogenost tla u prvih 100m dubine za razliQte lokacije u Republici Hrvatskoj, osnovne
termogeoloske varijable kao $to su toplinska vodljivost, toplinski difuzivitet, obujamska specifiCha toplina i statiCka temperatura tla
mogu znaCGajnije varirati. Koristenjem samo katalogkih podataka o tipu tla moZe dovesti do znaCajnije predimenzioniranog ili
poddimenzioniranog projekta. UobiCajena metoda terenskog ispitivanja termogeologkih parametara tla je test toplinskog odaziva
(TRT) kojim se odreduje primarno toplinska vodljivost tla i poGetna efektivna temperatura duz busotinskog izmjenjivaCa topline.
Obzirom da se za napajanje aparature uCestalo koristi elektriCha energija iz javne mreZe uobiCajene su devijacije u naponu tijekom
samih mjerenja, prvenstveno na bazi dan-no¢. Ovakve devijacije u toplinskoj snazi narinutoj na busotinski izmjenjivaCmogu
uzrokovati znaCajnija odstupanja prilikom determinacije koeficijenta toplinske vodljivosti u funkciji vremena ispitivanja. Obzirom na
slithost hidrodinamiCkih mjerenja u naftnom inZenjerstvu i mjerenjima u primijenjenoj termogeologiji, u ovom radu predstavlja se
inovativha metoda preciznijeg odredivanja koeficijenta toplinske vodljivosti provodenjem ispitivanja principom dugotrajnog
temperaturnog oporavka nakon klasitho izvedenog testa toplinskog odaziva tla. Rezultati prezentirani ovim radom ukazuju na mnogo
manja odstupanja toplinske vodljivosti za razli(te narinute toplinske uvjete, nego $to je to sluCaj s klasiChim testom toplinskog
odaziva. Takoder, metode testiranja plinskih bu$otina iz struke naftnog inZenjerstva takozvanim step i izokronalnim testovima
kojima se dokazuje proizvodnost implementirane su u primijenjenu termogeologiju za testiranje busotinskih izmjenjivaCa topline.
Narinutim vigestrukim toplinskim uvjetima s tri razlita testa osmisljena je nova metoda testa toplinskog odaziva tla kojom je
moguce utvrditi prinos izmjenjivaCa u vr$nim uvjetima i pri ustaljenom stanju prijelaza toplinske energije, a u funkciji busotinske

temperature. Na ovaj naln osigurava se sigurnost u projektiranju geotermalnog sustava, obzirom na poznavanje kretanja



temperature buSotinskog fluida u funkciji narinute toplinske snage primjenom rezultata ovog rada.

When utilizing shallow geothermal energy using heat pump, the modeling of the borehole grid is based on calculations of radial flow of
thermal energy in the conductive environment. The knowledge about thermogeological soil data is a necessity for an optimally
elaborated project. Given the heterogeneity of the soil at the first 100m depth for different locations in the Republic of Croatia, basic
thermogeological variables such as thermal conductivity, thermal diffusion, volume specific heat and static soil temperature may vary
considerably. Using only catalogue datasets of soil type can lead to a significantly over-dimensioned or sub-dimensioned project. The
common method of field testing of thermogeological soil parameters is the thermal response test (TRT), which determines the primary
thermal conductivity of the soil and the initial effective temperature along the borehole heat exchanger. Since the apparatus usually
uses electricity from the public grid, there are common deviations in the voltage during the measurements, primarily on a day-to-night
basis. Such deviations in the thermal power rejected to borehole exchanger can cause significant deviations when determining the
thermal conductivity coefficient as a function of the test time. Given the similarity of well testing in petroleum engineering and
measurements in applied thermogeology, this paper presents an innovative method for more precise thermal conductivity coefficient
determination by conducting a long-term temperature recovery test after a classically engineered soil thermal response test. The
results presented with this work indicate a much lesser degree of thermal conductivity deviation for different heat conditions than is the
case with the classic thermal response test. Also, the methods of testing gas wells from the field of petroleum engineering with the
so-called step and the isochronal tests to prove the productivity index, are implemented in the applied thermogeology for the testing of
the heat exchanger heat exchangers. Multiple thermal steps were conducted for three different tests in laboratory measurement,
developing a new method of step thermal response of the soil. Results from this new method allow determination of the power yield for
the exchanger in the peak conditions due to steady state of heat transfer, and in the function of the borehole temperature. In this way,
precision is assured in the design of the geothermal system, considering the knowledge of the borehole fluid temperature evolution in

the function of the generated thermal power.

111. Marko Repac Utjecaj dijageneze na izraQun paleotemperature na temelju izotopnog sastava kuéica foraminifera: primjer iz
miocena Hrvatske
Istrazivana su Getiri uzorka miocenskog lapora, tri s lokaliteta na sjeveroistoku Medvednice i jedan kontrolni uzorak s Dilj gore.
Napravljene su mikropaleontoloske analize i geokemijske analize stabilnih izotopa. MikropaleontoloSkim analizama potvrdena je
pretpostavljena srednjomiocenska (badenska) starost svih uzoraka te stratigrafska pripadnost uzoraka NN5 — NN6 zoni prema
vapnenaCkom nanoplanktonu. Pri paleontologkoj analizi rutho su izdvojene foraminifere za izotopne analize. Od planktonskih
foraminifera izdvojene su Orbulina suturalis, Globigerina bulloides i Globigerinoides sp. Od bentiCkih foraminifera izdvojene su
Elphidium sp. i Cibicidoides sp. Odredeni su stabilni izotopi kisika i ugljika za svaku vrstu i svaki uzorak sa svrhom odredivanja
paleotemperatura te razlike u temperaturama bentiCkih i planktonskih vrsta. Uzorak s Dilj gore srednjebadenske starosti interpretiran
je kao uzorak s naknadno neizmijenjenim izotopnim sastavom te su dobivene vrijednosti od priblizno 11°C za bentiCke vrste,
priblizno 17°C za planktonske i priblizno 20°C za planktonske pripovrSinske vrste. Preostala tri uzorka s Medvednice
interpretirana su kao uzorci s naknadno izmijenjenim izotopnim sastavom. ZakljuGeno je da je, od vise moguéih razloga,
najvjerojatniji razlog izmjene izotopnog sastava dijageneza zbog zalijeganja. Poznavajuéi geotermalni gradijent u Panonskom bazenu,
procijenjeno je da je dubina zalijeganja morala biti minimalno 1000 m. PredlozZeni su daljnji koraci u svrhu dobivanja bolje

paleotemperaturne interpretacije.

Four samples of marl deposits were collected, three of which from northeastern part of the Medvednica Mt. and one from the Dilj Gora.
Samples were micropaleontologicaly and geochemicaly analysed. Micropaleontological analysishas proved previously assumed
Middle Miocene (Badenian) age of samples and calcareous nannoplankton assemblage correspondence to NN5-NN6 Nanno Zones.
During the paleontological analysis foraminifera test were handpicked for stable isotope analysis. Three planktonic (Orbulina suturalis,
Globigerina bulloides and Globigerinoides sp.) and two benthic taxa (Elphidium sp. and Cibicidoides sp.) were selected for isotope
analysis. Oxygen and carbon isotopes were measured for paleotemperature calculations and for determination of the temperature
stratification of the sea. The Dilj Gora sample is interpreted as isotopically unchanged since the formation. Paleotemperature
equations showed approximately 11°C for benthic taxa, approximately 17°C for planktonic taxa and approximately 20°C for
subsurface planktonic taxa. All three samples from the Medvednica Mt. are interpreted as isotopically overprinted samples. It was
concluded that the most likely cause for overprint was burial diagenesis with burial depth of at least 1000 m. Further steps for
improving paleotemperature interpretation are suggested.

112. Boris KlabuCar Modeliranje hibridnog sustava geotermalne dizalice topline i plinskog kotla u funkciji klimatskih parametara

grada Zagreba



U ovom radu je prezentiran model rada hibridnog sustava grijanja s dizalicom topline spojene na bu$otinski izmjenjivaCi kotla na
prirodni plin u funkciji klimatskih parametara grada Zagreba. Analiziran je rad bivalentnog paralelnog i alternativnog rezima rada, te

je pokazano kako se mijenja minimalni nivelirani tro$ak energije i kolilna emisije stakleniCkih plinova s obzirom na odabrani rezim

i odabrane bivalentne temperature kao parametra. Takoder su za potrebe usporedbe prikazani i rezultati za uobiCajene monovalentne
sustave grijanja, bilo da se radi o dizalici topline ili plinskom kotlu. Rezultati pokazuju veliki raspon rezultata za nivelirani troSak s
obzirom na raspon ulaznih vanjskih temperatura, iako je za razliCite cijene plina vidljivo da bivalentni paralelni reZim s
povratom/odlazom tople vode od 30/35 °C ostvaruje najnizi nivelirani troSak do bivalentne temperature od 0 ‘C. S druge strane,

najnizu emisiju ugljithog dioksida ima monovalentni geotermalni sustav s istim temperaturama povratne i odlazne vode za grijanje.

In this work a model of the hybrid heating system consisting of geothermal heat pump and gas boiler has been presented for the
climate area of Zagreb city. A geothermal heat pump is connected to the geothermal borehole heat exchanger. The bivalent parallel
and alternative mode has been analysed by the criteria of levelized cost of energy and greenhouse gas emissions with the use of
different pre-selected bivalent temperature in each mode of operation. These results have been compared to the more conventional
monovalent heating systems, the geothermal heat pump and gas heating system. The results for levelized cost are dispersed over the
mean value which indicates high sensitivity to input ambient temperature. For different costs of gas, the bivalent parallel regime with
the inflow/outflow temperatures of 30/35 °C results in the lowest levelized cost of energy up to the bivalent temperature of 0 °C. On

the other hand, the lowest emission of carbon dioxide is obtained with the monovalent geothermal system with the same inflow/outflow

temperatures.

TEKSTILNO-TEHNOLOSKI FAKULTET

113. Valerija Ljubi¢  Analiza svojstava celuloznih tekstilnih materijala bojadisanih prirodnim bojilom Zivotinjskog podrijetla
ekstrahiranim iz Dactylopius coccus
Bojadisanju tekstila kosenil bojilom mozZe se pristupiti kao dijelu europske bastine i oQuvanja tradicijskih vrijednosti ali i kao
izazovu suvremenih znanstveno-istrazivaCkih i tehnologkih projekata s ciliem primjene prirodnih resursa za dobivanje tekstilnih
materijala visoke dodane vrijednosti. Osim toga, u teoretskom dijelu ovog rada, dan je naglasak na vaznosti objektivnog
vrednovanja boje u definiranju purpurnog tona.
U skladu s hipotezom da se prirodna kosSenil bojila Zivotinjskog podrijetla ekstrahirana iz Dactylopius coccus mogu Koristiti za
bojadisanje celuloznih tekstilnih materijla purpurnog tona uz dobivanje dobrih uporabnih postojanosti te poboljSanog svojstva zastite
od SunCevog zraCenja (UPF vrijednost) provedena su istraZivanja u smjeru realizacije cilieva rada. Apsorpcijskom UV/VIS i
FTIR-ATR spektrofotometrijom je analizirano trgovaCko koenil bojilo te je dokazano da je prema kemijskoj konstituciji ovo bojilo
karminska kiselina te je pH bitni procesni parametar. Proces bojadisanja pamuChog materijala prirodnim ko$enil bojilom proveden je
uz optimiranje procesnih parametara: pH, vremena i temperature procesa bojadisanja, koncentracije bojila, dodataka elektrolita,
predobrade tekstila solima metala. Dokazano je da je ko$enil bojilo iz skupine kiselo moQiskih bojila te da se uz dodatak elektrolita i
koristenje soli metala kao moCla moZe dobiti $iroka paleta tonova. Obzirom da se primjena soli metala (moQla) kod bojadisanja
prirodnim bojilima istiGe kao osnovni nedostatak u radu je optimirana koncentracija moQla pri Gemu je dokazano da je optimalna
koncentracija 5% (u odnosu na masu materijala). Poveéanje koncentracije moQla ne utjeGe bitno na poveéanje dubine obojenja
(K/S), a pri ovoj koncentraciji dobivaju se dobre uporabne postojanosti obojenja na pranje i svjetlo te pobolj$anje svojstva zastite
tekstilnog materijala od SunCevog zraGenja (UPF vrijednost raste do 50+). Odredivanjem koloristiCkih parametra obojadisanih
uzoraka prema CIEL*a*b* sustavu potvrdeno je subjektivno vrednovanje palete od kromatiChih ruziCastih do akromatsko sivkasto
plavih tonova. Od bojadisanih uzoraka izradena je karta boja te predloZzena moguéa primjena pamuChog materijala bojadisanog

prirodnim bojilima obzirom na dobivena estetska i funkcionalna svojstva.

Kljuthe rijeQ: prirodna bojila, bojadisanje tekstila, Dactylopius coccus, ko$enil, karminska kiselina

Textile dyeing can be accessed as a part of European heritage and preservation of traditional values, but also as a challenge for
modern scientific and technological projects with the aim of applying natural resources to obtain high value added to textile materials.
In addition, in the theoretical part of this paper, the emphasis is on the importance of objective color evaluation in the definition of
purple tone. In accordance with the hypothesis that animal origin natural dyes extracted from Dactylopius coccus can be used for
dyeing cellulose textile materials with good fastness and improved UV protection properties (UPF value), research has been
conducted in the direction of achieving work objectives. Absorption UV / VIS and FTIR-ATR spectrophotometry were used to analyze

the commercial cochenyl dye and it was proven dyestuff chemical constitution - carmine acid. Due to, and the pH was an essential



process parameter. The process cotton material dyeing with natural cochineal dye was carried out with the optimization of process
parameters: pH, time and temperature of the dyeing process, dyestuff concentration, addition of electrolyte, pre-treatment of textile
material with metal salts. It is proven that the cochineal dyes from the group of acidic mordant dyes and with the addition of
electrolytes and the use of metal salts as mordant, a wide range of tones can be obtained. Given that the application of metal salts
(mordants) in dyeing with natural dyes points out as the main drawback in the paper, optimized mordants concentrations have been
demonstrated, whereby the optimum concentration is 5% (relative to the mass of the material). Increasing the concentration of
mordants does not significantly influence the increase in color depth (K/S), at this concentration, good colourfastness on washing and
light is improved, as well as is improved the protection properties of textile materials from Solar Radiation (UPF value increases to
50+). By determining the coloristic parameters of the dyed samples according to CIEL*a*b*, the system confirmed the subjective
evaluation of the palette from chromatic pink to acromatic grayish tones. From the dyed samples, a color map was prepared and the
suggested application of cotton material painted with natural dyes was made in correalation of the obtained aesthetic and functional

properties.

Keywords: natural dyes, textile dyeing, Dactylopius coccus, cochineal, carmine acid

114. Tonko CipCié Utjecaj koliCine antibiotika na svojstva elektroispredenog polikaprolaktona kao podloge za kontroliranu terapiju
oka

Uporaba elektroispredenih nanovlaknastih materijala u ciljanom otpustanju lijekova pokazuje pobolj$anje u odnosu na

konvencionalne metode uzimanija lijekova stoga ima potencijalni doprinos uQnkovitijem i uspjesnijem lijeGenju razliQtih bolesti.

PodruQe primjene otpustania lijeka za terapiju oka je u svijetu nedovoljno istrazeno $to otvara vrata novim saznanjima i dosezima

i ovoga rada. Stoga je u radu istrazen utjecaj koliGne antibiotika Cefuroxim na svojstva elektroispredenog polikaprolaktona (PCL)

kako bi se primijenio u spreCavanju infekcija oka nakon kirurskog zahvata. Nakon uspje$ne ugradnje lijeka u polimernu matricu,

ovisnost o koncentraciji Cefuroxima utvrdena je za morfologke karakteristike, poroznost, toplinska i mehaniCka svojstva

elektroispredenog PCL-a. Utvrdeno je da se promjer nanovlakana poveéava, promjer grudica ili deformacija se smanjuje pove¢anjem

koncentracije lijeka, dok se poroznost poveéava do odredene koncentracije, te nakon toga pokazuje suprotan trend. Dodatak svih

koncentracija lijeka rezultira veéom prekidnom G/rstoéom od Grrstoée kod (stog PCL-a, s najveéom od 6,824 MPa. Promjene

nastale kod toplinskih svojstava materijala ukazuju na kompatibilnost polimera i punila, a dodatak lijeka rezultira smanjenjem entalpija.

U kona(nici izbor koncentracije cefuroxima uz optimizaciju parametara kod elektroispredanja omoguéava izradu elektroispredenog

materijala prema potrebama u terapiji oka.

The use of electrospun nanofibrous materials in targeted drug release shows an improvement over conventional drug consuming
methods and therefore has a potential contribution to more effective and more successful treatment of various diseases. The field of
application of drug release for eye therapy is less explored, which opens the door to new findings and contribution of this work as well.
Therefore, the effect of the antibiotic Cefuroxim on the properties of electrospun polycaprolactone (PCL) has been investigated in
order to be used in the prevention of eye infections after a surgical procedure. After the successful incorporation of the drug into the
polymer matrix, the dependence of Cefuroxim concentration was determined for the morphological characteristics, porosity, thermal
and mechanical properties of the electrospup PCL. It was found that the diameter of the nanofibers increases, the diameter of the
beads or deformations is reduced by increasing the drug concentration, while the porosity increases to a certain concentration, and
thereafter shows an opposite trend. The addition of all drug concentrations results in a higher breaking strength compared to the
breaking strength of the pure PCL, with a maximum value of 6,824 MPa. Changes in the thermal properties of the material indicate the
compatibility of the polymer and the filler, while added the drug results in the enthalpy reduction. Finally, the choice of cefuroxime
concentration with optimization of electrospinning parameters allows the production of electrospun material according to the needs in

eye therapy.

| UMJETNICKO PODRUCJE

| AKADEMIJA DRAMSKE UMJETNOSTI

115. Ivana Bula Plesna predstava "Tri sestre”

U svom eseju o Cehovu, Raymond Williams je Cehovljeve likove okarakterizirao kao “generaciju koja Qtavu noé sjedi i raspravlja o
potrebi za revolucijom pa je sutradan ujutro preumorna da bi iSta napravila, pa makar to bilo vezano uz vlastite trenutne probleme".
To je polazna toCka naeg istraZivanja - Patos stasisa Triju sestara, i njegova translatacija u neverbalno. Statika dramske situacije
suprostavljena dinamici Zudenog zivota koji bi podrazumijevao dogadaj, ali koji u dramskom tekstu ostaje prisutan tek kao

buducnosna projekcija, kao neostvareni san, kao zami$ljaj i iluzija. Deverbalizacija teksta drame, s trima plesaClcama, Irinom,



Masom i Olgom, nije baletno uprizorenje, ve¢ pokusaj prijenosa atmosfere u kojoj ta nesposobnost djelovanja postaje radnjom
drame. Alate za uprizorenje nedogadajnosti trazimo u redukciji ili eliminaciji govora, fizikaliziraju¢i nemoguénost promjene kroz

istraZivanje ograniCenih (po)kretanja ostarjelog tijela.

In his essay about Chekov Raymond Williams describes Chekov's characters as a "generation which sits up all night talking about the
need for revolution, and is then too tired next morning to do anything at all, even about its own immediate problems". That is the
starting point of our research — pathos of the Three sisters stasis and its translation into non-verbal. The static of dramatic situation
juxtaposed to the dynamic of life yearned for which calls for a development, which in the play stays only as future projection, dream
unfulfilled, an image and illusion. Deverbalization of the play using three dancers — Irina, Masa and Olga is not staging of a ballet but
trying to transfer an atmosphere in which that inability to act becomes what the drama is about. The tools to stage non-acting we find
in reduction and elimination of speech and through physicalization of the inability to change through research of limited movements of

an old(er) body.

116. Kristina Kegljen Drama "Jagode"
Dramski tekst o susjedima koje povezuje nestanak jednog od njih, a kroz njihovu medusobnu komunikaciju isplivaju osobne mrathe

tajne, strepnje i Zudnje, toliko mrache i tragiChe da uz veliko olak$anje izlaze iz njihovih usta.

Drama about several neighbors who are mutually linked via disappearance of one of the tenants. Their intercommunication reveals

their deepest fears, trepidation and lusts, so dark and tragic that they find their way out with great relief.

117. Antonia Dorbi¢ Koreografija "Slijed dogadaja”

Antonia Dorbi¢

“Slijed dogadaja“

Rad “Slijed dogadaja“ odredena je refleksija na dosadasnje djelovanje tijekom studiranja. PoGevsi od prvog koreografskog rada u
formi sola na studiju Suvremenog plesa, imam Zelju zavrsiti s istom formom zato je ovo djelo kao moj posljednji rad na Akademiji,
solo koji nastaje iz propitivanja odnosa razli(tih temporalnosti i autorstava — odnosa koreografa, plesaCa i publike.

Tijekom procesa postavljala sam si pitanja kao $to su: Kako je plesaCsebi koreograf? Kako stvoriti solo iz tria? Sto ostaje u memoriji
nakon gledanja plesa i kako videno prolazi kroz moje tijelo? Kako zapisati ples? Kako Qtati upute? Kako transformirati plogni
materijal u volumen? Kako pretvoriti statiChi materijal u pokretni i obrnuto? Kako publika moze su-kreirati?

Solo “Slijed dogadaja“ je strukturirana improvizacija u kojem je plesni materijal odreden naClnima kretanja objekata, mehanizama i
manipuliranja objektima koji je proizagao iz mog zavrénog rada “Nacrti. U ovoj koreografiji akcije su zapisane i pretoCene u crte?
preko kojega samu sebe koreografiram na dva naCna: da zapisujem znakove na razli(ito preklopljene papire $to zatim tvori razliCite
kompozicije i dinamike plesa ili na na(n da prvo nastaje ples kojeg improviziram te ga zatim zapi§em u formi znakovlja kao neka
vrsta arhiviranja vlastita plesa.

,Kako znamo da je kraj?

Nakon pljeska? Nakon premijerne zabave? Nakon kritika? Nakon druge postave, ponovnog

izvodenja? Drugog nastavka? Dokumentacije?,

Meg Stuart

Na Danskoj nacionalnoj akademiji izvedbenih umjetnosti u Kopenhagenu suradivala sam na kolaborativhom projektu s trima plesnim
umjetnicama na temi rada i vremena. Ondje sam zapoCela i samostalni proces u kojem sam Zeljela dublje istraZiti nesvr§enost

rada, njegov proces i njegove promjene. Polazeci od ideje da rad nikada nije sam po sebi “gotov* nego je samo proces rada prekinut
u nekom trenutku vremenskim ograniCGenjem (premijerom) ovu izvedbu strukturiram tako da ostavljam nacrte po prostoru, Gtam upute
za ples, pripremam prostor za rad, ruho mijenjam osvjetljenje i reproduciram zvukove stolarskih radionica, presavijanja papira i
pisanja te ih kombiniram sa zavrsenim glazbenim proizvodom — pjesmom, da bi naglasila njegovu nesvrSenost. Takoder, gledatelj je
aktiviran u performativni Qn interakcije s objektom (u ovom sluCaju s crteZima, nacrtima i uputama za njih) da bi im pruzila

iskustvo i bolje razumijevanje logike djela.

U prvoj fazi rada solo je prikazan 25. listopada 2016. , u drugoj 6. prosinca 2016., te je zavrSna faza prikazana 27. travnja 2017. na

“Koreografskoj veCeri“ pri Danskoj nacionalnoj akademiji izvedbenih umjetnosti u Kopenhagenu.

Antonia Dorbi¢ “Sequence of moments*
The performance “Sequence of moments” reflects upon previous works while studying. Starting from a solo piece in the first semester

of a Choreography module, | have a desire to end it with the same form of work — a solo. | consider it the most demanding form which |



haven’t done since, so this dance piece “Sequence of Moments” as my last work at the Academy is arising from the questioning of
durability, incompleteness and authorship.

| was researching questions such as: How can a dancer be its own choreographer? How to create a solo from a trio? What is left in the
memory after watching a dance? How to make scores for dancing? How to read scores for dancing? How to transform a flat material
into a volume and vice versa? How can the audience be a co-actor?

This work is a structured improvisation of determined dance materials created from the ideas of moving objects, mechanisms and
manipulations of objects that originated from my previous work “Sketches”.

In this choreography the actions are written and translated into drawings in two ways:

To write symbols on differently folded papers which created different compositions and dynamics for dancing.

To dance first and then write it from the memory as some kind of archiving of the dance created.

,How do we know it is the end?

After the last cue? After the applause? After the premiere party? After the reviews?

The second cast, the revival? The sequel? The documentation? ,,

Meg Stuart

At the Danish National School of Performing Arts in Copenhagen | worked in a collaboration with other three dancers on the subject of
work and time. From that project | started my independent process in which | wanted to explore the incompleteness of the work, it's
process, working on a work and its changeability. Starting from the idea that the work is never completed but just interrupted by
deadlines (premieres), | structure this performance by putting sketches and plans in the space, reading dance scores while on the
stage, preparing the work space, manually changing lighting and reproducing sounds of carpentry workshops, folding of paper and
writing combined with a finished music product — a song. The audience is activated in a performative act of interacting with the objects
(in this case with drawings, sketches and instructions for them) so they have a tactile experience and a better understanding what is
the logic of the work.

The first phase of the work was shown on 25th of October 2016., the second version on 6th of December 2016. and the final

presentation on 27th of April 2017. on the “Choreographic Evening“ at the Danish National School of Performing Arts.

AKADEMIJA LIKOVNIH UMJETNOSTI

118. Andela Zanki i Tomislav HrSak Projekt "Bojom do zdravlja"

Projekt Bojom do Zdravlja, nastao je kroz suradnja izmedu KliniCkog bolniCkog centra Rebro i Akademije likovnih umjetnosti u
Zagrebu, 2016. godine pod vodstvom Izv.prof. art. Tomislava Buntaka i Izv.prof.art Danka Fri§(éa, te glavne sestre ORL, Mirne
VrCek. Interesirajuéi se za takvu vrstu rada, u projekt smo ukljuGeni kao studenti volonteri. Samoinicijativno smo se prikljuQli
istrazivanju i unaprijedenju ove plodne suradnje. Kao krajnji produkt, svatko od nas naslikao je mural na zidu od dvadesetak metara
duzine, te 2,5 metara visine. Murali se nalaze u hodniku bolnice koji se proteze petstotinjak metara. Ideja se realizirala kroz 1.

mjesec 2017. godine.

Cilj projekta je bio preobraziti iskustvo bivanja u bolniCkom prostoru za pacijente, zaposlenike i Siru populaciju u bolniCkoj zajednici,
te im omogugiti $to ugodniji boravak u prostorima bolnice. Mjesec dana, tokom realizacije projekata, bili smo dijelom bolniCke
svakodnevnice. Kroz razgovor s doktorima i pacijentima KBC-a Rebro dobili smo pozitivne reakcije, te smo svoj rad maksimalno
prilagodili i usmijerili u prostoru u kojem se nalazi. Isto tako, brojna zanimanja za ovaj projekt od strane doktora i kolega, te Qanci na

internetskim portalima potvrdili su da je ovakva inicijativa i viSe neko korisna.

KljuGhe rijed: Bojom do zdravlja, projekt, suradnja, murali

Project With colour to health was a collaboration between Clinical Hospital Centre Rebro and The Academy of Fine Arts at the
University of Zagreb in 2016. with the guidance of Associate Professor Tomislav Buntak and Associate Professor Danko Frig{d¢, and
the main nurse Mirna VrGek.

We were interested in this project, so we got included as student volunteers. On our own initiative we researched how to improve this
collaboration. As a final product, each of us painted a mural on the wall that is 20 meters wide and 2.5 meters high. Murals are in the

500 meters long hallway of the mentioned hospital. We carried out the idea in January, 2017.



The goal of the project was to change the experience of being in hospital, for patients and for people that work there. We wanted to
make the experience as comforting as it can be.

For a month, while we were paiting, we were a part of the hospital everyday life. In conversations with doctors and patients of Clinical
Hospital Centre Rebro we got positive reactions to our project and we arranged our ideas to fit the place. Also, the interest for our

project from doctors and colleagues was high. Articles on web portals confirmed us that this sort of initiatives are more than useful.

Key words: with colour to health, project, collaboration, murals

MUZICKA AKADEMIJA

119. Katarina Kutnar SolistiCki koncert sa ZagrebaCkom filharmonijom - P.I. Cajkovski: Koncert za violinu i orkestar u D-duru op.35
Violinistica Katarina Kutnar nastupila je u projektu MuziCke akademije "Solisti uz ZagrebaCku filharmoniju" u Velikoj dvorani Lisinski u
Zagrebu, 10. sijeChja 2017.g, zapazenom izvedbom Violinskog koncerta P.l.Cajkovskog pod ravnanjem maestra Matije Fortune.

link: https://www.youtube.com/watch?v=-rt7jjrz0RM&t=228s

U akademskoj godini 2016./2017 Katarina Kutnar osvojila je 1.nagradu kao predstavnica ZagrebaCkog Sveudlista MuziCke
akademije na Natjecanju Sveu(llista podunavskih zemalja u Ulmu (srpanj 2016), 1. nagradu na Natjecanju Miadih glazbenika
Papandopulo u Zagrebu, posebnu nagradu za izvedbu hrvatskog skladatelja na istom Natjecanju. Na Medunarodnom natjecanju
Vaclav Huml odrzanom u Zagrebu u veljad 2017. Katarina Kutnar plasirala se u finale te osvojila Getvrtu nagradu. U 2016. godini

osvojila je nagradu Ivo Vuljevi¢ za glazbenika godine, a 2017. osvojila je Nagradu Stjepan Sulek za snimku skladbe na violini.

Violinist Katarina Kutnar won the audition at Zagreb Music academy to play at the project “Soloists of Music academy with Zagreb
philharmonic orchestra”. On 10.th of January she played P.l.Cajkovski violin concerto with maestro Matija Fortuna and Zagreb

philharmonic orchestra in a big Vatroslav Lisinski hall. link: https://www.youtube.com/watch?v=-rt7jjrzO0RM&t{=228s

In this academic year 2016./2017. Katarina Kutnar has also won the first prize on international competition Donaufest, like
representative of Zagreb university of Music academy on competition in Germany,UIm in July 2016.

She also won first prize and special prize for croatian composer at competition Papandopulo in September 2016.

On international competition Vaclav Huml in February 2017. Katarina Kutnar pass in to the finals and won 4th prize.

In 2016 she got the title "Young musician of the year-Ivo Vuljevi¢ prize “and in 2017. she also got “Stjepan Sulek prize“for the best

recording.

120. Mate Duzel SolistiCki koncert sa ZagrebaCkom filharmonijom u Koncertnoj dvorani Vatroslav Lisinski - N. Rota: koncert za
trombon i orkestar u C-duru
Izveo sam Koncert za trombon i orkestar u C-duru Nina Rote uz pratnju ZagrebaCke filharmonije u Koncertnoj dvorani Vatroslav
Lisinski 13. sijeChja 2017.godine.
Kritika cijelog koncerta: http://www .klasika.hr/index.php?p=article&id=2294

| performed Nino Rota's Concerto for trombone and orchestra in C-major with Zagreb Philharmonic Orchestra in Vatroslav Lisinski
Concert Hall on January 13th 2017.
Concert critics:http://www.klasika.hr/index.php?p=article&id=2294

121. Iva Krusié Glavna uloga u operi R.V. Wiliamsa: Riders to the sea u sklopu projekta European Opera Academy u
Hamburgu
U ovoj prijavi opisujem svoje sudjelovanje u operi Riders to the sea, R.V. Williamsa kao (anica European Opera Academy projekta u
Hamburgu. Takoder, navodim uspjesne koncerte sa ZagrebaCkom filharmonijom i DubrovaCkim simfonijskim orkestrom te ulogu u

operi u Hrvatskom narodnom kazali$tu u Zagrebu.

In this application | explain my participation in the European Opera Academy project in Hamburg, the opera Riders to the sea by
R.V.Williams. Also, | list my succesful concerts with the Zagreb Philharmonic Orchestra and Dubrovnik Symphony Orchestra as well

as the role in the opera in Croatian National Theatre in Zagreb.

122. Vedran Janjanin Dobrotvorni koncert ,,Umjetnici za kulturu zdravlja"



Organizacija i nastup koncerta ujedinjenja triju umjetniCkih akademija u Zagrebu (MuziCka Akademija, Likovna Akademija i Dramska

Akademija) u svrhu prikupljanja sredstava za studentska istraZivanja na podruQu Medicinskog fakulteta i Sveu(lli§ta u Zagrebu.

Organising and performing for the concert of joined artistic academies of Zagreb ( Academy of Music, Academy of Fine Arts, Academy

of Dramatic Art) in purpose of fundraising for student researches in the field of Medical Studies and University of Zagreb.

123. Dunja Colié Medunarodno natjecanje puhaCa ,Varazdin Woodwind&Brass ”

Glazbena $kola u Varazdinu (u daljnjem tekstu Skola) organizirala je Medunarodno natjecanje puhaCa ,Varazdin
Woodwind&Brass ”. Skola sa svojom dugogodi$njom tradicijom djelovanja od 1828. promiCe glazbeno obrazovanje te znaCajno
obogaduje kulturni Zivot Varazdina. Natjecanja Skole predana su razvoju umjetniCkog djelovanja mladih nadarenih glazbenika,
medunarodne kulturne suradnje i razmjeni iskustava, te turistiCkoj promociji Varazdina, Varazdinske zupanije i sjeverozapadne
Hrvatske. Natjecanje je odrzano od 23.03.2017. do 31.03.2017. u dvije odrednice: Varazdin Woodwind & Brass i Varazdin
Woodwind & Brass Grand Prix.

Natjecanje se provodi u disciplinama: FLAUTA, KLARINET, SAKSOFON, OBOA, FAGOT, TRUBA, TROMBON, ROG, TUBA i
EUFONIJ.

The Varazdin School of Music (hereinafter referred to as: the School) organized the International Woodwind & Brass Competition.
The School has been promoting musical education since 1828 thus contributing greatly to the cultural tradition of the Town of
Varazdin. The competitions organized by the School aim at the artistic development of young talented musicians, promotion of
international cultural cooperation, the exchange of experiences and tourism promotion of the Town of Varazdin, the County of
Varazdin, as well as of North West Croatia. The competition was held from March 23 2017 - March 31 2017. in two definitions:
Woodwind & Brass i Varazdin Woodwind & Brass Grand Prix. Competition is organized in the following disciplines: FLUTE,
CLARINET, SAXOPHONE, OBOE, BASSOON, TRUMPET, TROMBONE, HORN, TUBA and EUPHONIUM.

Kategorija: (b) Nagrada za timski znanstveni i umjetniCki rad (tri do deset autora)
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124. Valentina Percan, Nikolina Skvorc, Monika Zivkovié Ekspresija Ki-67 biliega proliferacije u karcinoma apokrinih Zlijezdi
analnih vrecica pasa

U ovom znanstvenom radu istrazivali smo karcinome apokrinih Zlijezdi analnih vreéica s aspekta njegove incidencije, bioloskog
ponasanja te razine proliferacijskog indeksa. Istrazivanje je ukljuCivalo 17 uzoraka ove vrste tumora koji su dio arhive Zavoda za
patologiju Veterinarskog fakulteta SveuQli§ta u Zagrebu. Uzorci su bili dostavljeni na histopatolo$ku dijagnostiku na Zavod u
razdoblju od 1. sijeChja 2008. do 1. srpnja 2016. godine.
IstraZivanje je provedeno s nekoliko cilieva. Prvo, htjeli smo utvrditi uCestalost pojedinih histologkih podtipova karcinoma apokrinih
Zlijezdi analnih vrecica. Drugi cilj bio je utvrditi da li postoji povezanost izmedu imunohistokemijske ekspresije Ki-67 i histoloS8kog
podtipa tumora koji je odreden histopatoloSkom pretragom. Trece, Zeljeli smo istraZiti povezanost vrijednosti Ki-67 sa
dimenzijama (promjerom) tumora.
U istrazivanju su provedeni: histopatoloSka analiza, imunohistokemijska analiza i analiza bioloSkog pona$anja, a svi su podaci
statistiCki obradeni.
Rezultati su pokazali veéu uGestalost tumora kod pasmina zlatni i labrador retriver. Naime, tumori su se pojavili kod 5 labrador
retrivera i 2 zlatna retrivera, zatim kod 3 engleska koker Spanijela, 2 malteSka psi¢a, 2 mjeSanca i kod po jednog psa pasmine
cane corso, rotvajler i francuski buldog. ProsjeCha starost Zivotinja iznosila je 9,22 godine s rasponom izmedu 6 i 14 godina. Od 17
uzoraka tumora, oni su dijagnosticirani kod 12 muzjaka (70.6 %) i 5 zenki (29.4 %). Zbog malog broja uzoraka i jednostavnosti,
karcinome smo podijelili na samo dva histoloSka podtipa (solidni i tubularni). Tako smo od ukupno 17 uzoraka imali 12 uzoraka
solidnog tipa i 5 tubularnog tipa.

Prosje(ho vrijeme preZivljavanja pasa nakon prve dijagnoze tumora je 1,9 godina, a kreée se od 1 pa do Cak 6 godina, no
valja naglasiti da je za vrijeme provedbe istrazivanja troje od ovih pasa jo$ uvijek bilo Zivo. Recidivi tumora pojavili su se kod 55.5
% pasa, a metastaze su uoCene kod 44.4 % njih. Kod 44.4 % pasa vlasnici navode da su primijetili simptome paraneoplastithog
sindroma, a radilo se o uoQjivom mréavljenju Zivotinje. ProsjeCha vrijednost ekspresije Ki-67 u tumora solidnog podtipa je bila
25,67%, dok je tubularnih bila 21,73%. ProsjeCha vrijednost ekspresije Ki-67 u skupini malih tumora (promjer do 2cm, ukupno 10
uzoraka) je bila 18,65%, dok je u velikih (promjer tumora jednak ili veéi od 2cm) bila 32,88%. Ova razlika je i statistiCki znaCajna
(p=0,011).



Iz rezultata zakljuCujemo da postoje signifikantne razlike u populaciji malih i velikih tumora (2cm ili veéi) u odnosu na njihove
vrijednosti Ki-67. Veci tumori su imali signifikantno viSu ekspresiju Ki-67, $to bi moglo upuéivati na njihovu poodmakliju fazu u
procesu kancerogeneze. Razlike u ekspresiji Ki-67 s obzirom na histoloski podtip tumora su vidljive, no nisu signifikantne. Smatramo

vjerojatnim da bi vecim brojem uzoraka i ovdje doslo do signifikantnih rezultata.

In this study, incidence, biological behaviour and proliferation index of Anal sac apocrine gland adenocarcinoma are investigated. The
study included 17 samples of these tumors which were collected from the archives of Department of Veterinary pathology, Veterinary
faculty, University of Zagreb. These samples were submitted to the department for routine pathohistology analysis in the time interval
between January 1st 2008 until July 1st 2016.

There were few aims of the study. Firstly, we wanted to determine the frequency of individual histological subtypes of Anal sac
apocrine gland adenocarcinomas. Secondly, we wanted to determine if there is a correlation between immunohistochemical
expression of Ki-67 and histological subtype of tumor determined by microscopic analysis. Thirdly, we wanted to investigate if there is
an association between the expression of Ki-67 and dimesions (diameters) of tumors.

Methods applied in the study were: pathohistological analysis, immunohistochemical analsis and analysis of biologic behavior. All data
were statistically analysed.

The results show greater incidence of these tumors in golden and Labrador retrievers. Specifically, tumors were found in 5 labrador
and 2 golden retrievers, 3 english cocker spaniels, 2 maltese dogs, 2 mix breed dogs, and one Cane corso, Rottweiler and French
bulldog each. Average age of dogs was 9.22 years, with a span from 6 to 14 years. Of 17 samples, there were 12 samples (70.6%)
from male dogs, and 5 (29.4 %) from female dogs. Due to small number of samples and simplicity, carcinomas were divided only in
two histological subtypes (solid and tubular). This way we had 12 samples of tumors of a solid subtype and 5 of a tubular subtype.
Average survival time after first diagnosis of tumor was 1.9 years, and spanned between 1 and 6 years, however, it is worth noting that
during the time of acquisition of the data, three of these dogs were still alive. Tumor recurrence was noted in 55.5 % of dogs, and the
metastases in 44.4% of dogs. About 44% of owners reported symptoms of paraneoplastic syndrome, namely evident cachexia.
Average value of Ki-67 expression was 25.67% in a solid subtype of tumors, while in the tubular subtype it was 21.73%. Average value
of Ki-67 expression in the group of small tumors (diameter smaller than 2cm) was 18.65%, while in the group of large tumors (diameter
of tumor equal to or larger than 2cm) it was 32.88%. This difference is also statistically significant.

We conclude from results that there are significant differences in the population of small and large tumors (2cm in diameter or larger)
according to their expression of Ki-67. Larger tumors had significantly higher expression of Ki-67, which could point to their later phase
in the process of carcinogenesis. Differences in the expression Ki-67 according to the different histological tumor subtype are visible

but not significant. We believe that a larger number of samples would also prove significance of differences in this regard.

| PODRUCJE BIOTEHNICKIH ZNANOSTI

|AGRONOMSKI FAKULTET

125. Marin Cukrov, Luka JeronCié, Leon Prelogovié Utjecaj kontroliranog vodnog stresa na sadrzaj bioaktivnih spojeva u
hidroponskom uzgoju rikole (Eruca sativa Mill.) i Spinata (Spinacia oleracea L.)
Sekundarne biljne metabolite karakterizira Sirok spektar bioaktivnih spojeva od kojih brojni imaju pozitivan utjecaj na ljudsko zdravlje.
Antioksidacijska svojstva spojeva poput pigmenata, vitamina, fenola, flavonoida i glukozinolata zasluzna su u prevenciji raznih
bolesti. Biline vrste se medusobno razlikuju u profilu i sadrzaju fitokemikalija na Gju sintezu utjieCu brojni abiotski i biotski Ombenici.
Opdi cilj ovog rada bio je utvrditi utjecaj vodnog stresa koritenjem hidroponske tehnike ,plime i oseke* pri uzgoju rikole i $pinata.
Takoder, ispitati utjecaj navedene tehnike na nutritivnu vrijednost istraZivanih kultura lisnatog povréa. Utvrdene su znaCajno vecée
vrijednosti sadrZaja vitamina C, ukupnih fenola, neflavonoida i glukozinolata kod biljaka uzgojenih pri intervalu navodnjavanja od 48
h, odnosno, pod utjecajem veéeg vodnog stresa. Istovremeno, istraZen je i utjecaj razli(itih supstrata na sadrzaj navedenih
bioaktivnih spojeva. Neovisno o intervalu navodnjavanja, upotrebom perlita kao uzgojnog medija zabilieZzene su znaCajno vece
vrijednosti sadrzaja vitamina C, ukupnih fenola, neflavonoida te glukozinolata kod rikole i Spinata. Biljni pigmenti (karotenoidi,
klorofil a i b), flavonoidi i suha tvar ostvarili su znaCajno veée vrijednosti kod biljaka uzgojenih u mje$avini supstrata (perlit:treset,
1:4). Takoder, utvrdena je pozitivna povezanost izmedu antioksidacijskog kapaciteta sa sadrzajem klorofila, vitamina C, ukupnih
fenola i glukozinolata.

Plant secondary metabolites are characterised by a wide array of bioactive compounds of which many have positive effects on human

health. Antioxidative attributes of compounds such as pigments, ascorbic acid, phenols, flavonoids and glucosinolates are responsible



for prevention of different diseases. Plant species differentiate in profile and content of phytochemicals whose synthesis influenced by
many abiotic and biotic factors. General goal of this paper was to determine the effect of water stress on bioactive compounds of
spinach and rocket salad by using hydroponic ,Ebb and Flow* technique. Also, by analysis of mineral content, as well as ascorbic
acid, glucosinolates, leaf pigments (chlorophyll a and b, carotenoids), and phenolic (flavonoids, non-flavonoids) compounds, establish
their values throughout three different harvest stages. By doing so, it is possible to increase the nutritive value and quality of leafy
vegetables. Significantly larger values of vitamin C, total phenols, non-flavonoids and glucosinolates were recorded in plants grown
under longer irrigation period of every 48 hours. This suggests that the content of latter compounds increases under longer period of
water stress. The influence of difference growing medium on bioactive compounds of spinach and rocket salad was investigated
simultaneously. Therefore significantly larger values of vitamin C, total phenols, non-flavonoids and glucosinolates were recorded on
plants grown in perlite. Leaf pigments (chlorophyll a and b, carotenoids), flavonoids and dry matter were significantly increased in
plants grown in mixture of substrates (perlite:peat, 1:4). Also, positive link between chlorophylls, vitamin C, total phenols and

glucosinolates was established respectively.

126. Iva Kati¢, Martina Jasinski, Tea GlunCi¢, Zdravko Begié¢ Analiza visoko rezolutne genetske informacije u filogenezi
mitogenoma goveda
Mitohondrijska DNA uobiCajen je alat kod prouCavanja filogeneze rodova i evolucije modernog goveda s majne strane. Do slijeda
nukleotida mtDNA najGe$ée se dolazi putem metode lanCane reakcije polimerazom, pri Gemu se dobiva cijeli slijed koji sadrzi i
varijabilna i konzervirana mjesta. Komercijalni SNP Qpovi po svojoj prirodi sadrze samo varijabilna mjesta te se ponekad koriste u
filogenezi nuklearne DNA, no nije nam poznata upotreba varijabilnih mjesta mtDNA prisutnih na SNP Gpu u istu svrhu. Stoga je cilj
ovog rada bio utvrditi prisutnost mutacija (SNP-ova) znaGajnih za razdvajanje haplogrupa mitogenoma goveda prisutnih na
komercijalnom lllumina BovineHD Genotyping BeadChip i provjeriti moguénost njihove upotrebe u filogenezi goveda. Analizom 252
nukleotidna slijeda cijelog mitogenoma goveda, preuzeta iz banke gena utvrdili smo 13 glavnih haplogrupa i sub-haplogrupa.
IzraQunom Wright-ovog FST koeficijenta izmedu haplogrupa i sub-haplogrupa pronadeno je ukupno 922 pozicije (ja vrijednost FST
koeficijenta upuéuje na Anjenicu da omoguéavaju razdvajanje haplogrupa i subhaplogrupa. Usporedbom pozicije mutacija sa
znaCajnom vrijedno$éu FST koeficijenta na nukleotidnim sliedovima sa SNP-ovima prisutnima na SNP (pu, pronadeno je samo 46
SNP-ova koiji bi potencijalno mogli posluZiti u filogenezi haplogrupa mitogena. Obzirom na tako nizak broj, nije izgledno da se
komercijalni lllumina BovineHD Genotyping BeadChip moze koristiti u analizi filogeneze mtDNA haplogrupa goveda. Naredne
genaracije SNP (pova trebalo bi konstruirati na naCin da sadrze vedéi broj polimorfizama znaCajnih za filogenezu mtDNA i na taj

naCn postupak genotipizacije uCniti jo§ uCnkovitijim, a dobivene podatke iskoristive na vi$e razina.

Kljuthe rijed: mitogenom goveda, SNP Qp, haplogrupa, Wright-ov FST koeficijent, filogeneza

Mitochondrial DNA is a common and useful tool for analysis of maternal lineages of the modern cattle breeds, as well as for tracing
evolutionary history from a matrilineal perspective. The usual way to obtain mtDNA is through the method of polymerase chain
reaction, where resulting sequence has both variable and conserved sites. On the other side, commercial SNP chips are constructed
to detect only variable sites and they are sometimes used for phylogeny analysis. However, we are not aware of a study that uses
mtDNA polymorphic sites from the SNP chip in order to investigate maternal lineages. Consequently, the aim of this study was to
detect the presence of mMtDNA SNPs on commercial lllumina BovineHD Genotyping BeadChip, and to check if they are usable for
phylogenetic analyses of cattle. Analysis of 252 whole mtDNA sequences from gene bank resulted in 13 main haplogroups and
sub-haplogroups. By calculating Wright's FST coefficient between those haplo and sub-haplogroups we detected 922 polymorphic
sites with the value of FST significant for their divergence. By comparing positions of detected polymorphic sites with the positions of
the SNPs on the commercial SNP chip we found only 46 potential candidates with significant FST value. Therefore lllumina BovineHD
Genotyping BeadChip is most likely not usable for the analysis of mtDNA phylogeny in cattle. New generations of SNP chips should
incorporate more polymorphic sites that are significant for haplogroup divergence. This way genotyping would be even more effective

and obtained data could be used for more purposes.

Key words: bovine mitogenome, SNP chip, haplogroup, Wright's FST coefficient, phylogeny
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127. Lucija Tosié, Jozo Jozipovié, lvana Basié, Lana Bene Dokumentarni film: AmeriCki unutarstranaCki izbori 2016.

American Primaries (AmeriCki unutarstranaCki izbori 2016.) polusatni je televizijski dokumentarni film studenata novinarstva Fakulteta
objasnjava kako funkcionira ameriCki predizborni sustav (tzv. "Primaries") u kojem Demokratska i Republikanska stranka biraju svog
kandidata za predsjedniCke izbore.

Autori su prikazali povijest nastanka Demokratske i Republikanske stranke, objasnili su razliku izmedu ameriCkog dvostranaCkog i
hrvatskog vi$estranaCkog sustava te su prikazali proces kandidature i odabira pojedinog kandidata. U filmu su takoder prezentirani i
kandidati obiju stranaka.

Dokumentarni film prati politiCka dogadanja uoQ tzv. Superutorka ("Super Tuesday"- izbornog dana u kojem dvanaest saveznih
drzava paralelno odabire po jednog kandidata iz svake stranke), prikazuje izborni proces od predizbornih skupova, debata, pa sve
do biranja i i§Gekivanja rezultata u stranaCkim stoZerima na sam izborni dan.

U ovoj dokumentarnoj reportazi snimljenoj u Nashvilleu, Knoxvilleu i Washington D.C.-u — centru politiCke mo¢i Sjedinjenih
AmeriCkih Drzava, o ameriCkom izbornom sustavu govore studenti, gradani, politiCari, ali i politiCki analitiCari i novinari. Redom
osobe koje su povezane s politiCkom situacijom u gradovima i drzavama u kojima se film snimao. Predsjednik Republikanske
stranke u drzavi Tennessee, politiCki analitiCar sa Sveudli§tu u Tennesseeju, kongresmen, politiCki novinar CNN-a- svi oni iz

svoje pozicije daju videnje politiCke situacije u Sjedinjenim AmeriCkim Drzavama uoQ predizbora.

Autori su bili i na skupovima republikanskih kandidata Marca Rubija, Teda Cruza te Johna Kasicha, guvernera savezne drzave Ohio
koji je hrvatskog porijekla. Cilj ovog dokumentarnog filma je bio educirati te poblize objasniti hrvatskoj javnosti §to su predizbori, na
koji naGn oni funkcioniraju, tko su kandidati, kako ih stranke biraju, ali i razliku izmedu novinarskog praéenja izbora u SAD-u i u

Hrvatsko;j.

American Primaries is a thirty minute television documentary made by journalism students studying at the Faculty of political science,
which follows one of the most complicated electoral systems in the world - the ones for the president of the USA. Through this
documentary, the authors have, using the state of Tennessee as an example, explained to the broader Croatian public how the
American primaries work. They have presented the fact that the Democratic and Republican parties each choose their respective
candidates for the presidential elections, depicted the broad and diverse American political history, explained the difference between
the American bipartisan and the Croatian multiparty systems as well as the rules regarding the candidacy and selection process, and
presented the candidates of both parties. The documentary follows the political events leading up to Super Tuesday (election day
when twelve states choose one candidate out of each party), presents the election process, from pre-election rallies and debates up to
the actual election day and awaiting of the results at the party headquarters.

In this documentary reportage, filmed in Tennessee and Washington D.C.- the center of political power of the USA, students, citizens,
politicians, as well as political analysts and journalists, talk about the electoral system. Those are people who are in one way or
another connected to the political situation in the states and cities where the reportage was filmed- from Ryan Hynes, chairman of the
Republican party in Tennessee, through dr. Mike Fitzgerald, political analyst from the University of Tennessee, to congressman Jimmy
Duncan who has held that position for a little less than thirty years. The authors have attended pre-election rallies by Marco Rubio, Ted
Cruz and John Kasich, governor of the state of Ohio with Croatian background. The objective of this documentary is to educate and
explain more closely to the Croatian public what the pre-election is, how it works, who the candidates are, how the parties choose
them and why they do it on Super Tuesday, as well as the difference between the media coverage of the elections in the USA and

Croatia.

128. Sara Kekus, Antonio Peni¢, Mislav Pislak, Eugenija Pr§a Drustveno angazirani film "Metamorfoze"

Kroz formu drustveno angaziranog dokumentarnog filma ,Metamorfoze®, predstavljen je pojam transrodnosti u svjetlu koje

poprima unutar svakodnevice nasega drustva. Kroz tri individualna sluCaja, film prikazuje problematiku koja stoji iza dijagnoze rodne
disforije kao i naQine na koje se protagonistice nose s istim. Tim pristupom, osim informativne, film pridonosi i emocionalnoj funkgiji
unutar koje se gledatelj moze poistovjetiti sa situacijom u kojoj se nalaze protagonistice te time lak$e razumijeti cjelokupnu
problematiku pojma transrodnosti. Primarno, s ciljem informiranja, film publiku upoznaje s osnovnim terminima i konceptima unutar
kojih nase drustvo dozivljava transrodnost. Sama izvedba, od odabira mjesta snimanja i kadrova do odabira slijeda informacija,
popraéena je tehniCki slabom potporom koja je utjecala na zavrsni produkt. Neovisno o tom aspektu, gledatelju se nastoji ukazati na
problematiku koja ukljuCuje definiranje roda i spola unutar drustvenih konstrukcija. Time se dovodi u pitanje prelaZenje njihovih

granica s ciliem uvazavanja individualne slobode pojedinca u konstruiranju vlastitog identiteta.



Kljuhe rijeQ: identitet, rod, spol, transrodnost

Through the form of a socially engaged documentary film, "Metamorphosis", the concept of transgender is presented in the light of our
society’s everyday life. By following three individual cases, the film presents the issues behind the diagnosis of gender dysphoria, as
well as the ways the protagonists deal with it. In this approach, apart from the informative, the film also contributes to the emotional
function through which the viewer can identify with the situation that the protagonists are dealing with, thus making it easier to
understand the problem of transgender. Primarily, given the aim to inform, the film introduces the audience to the basic terms and
concepts within which our society perceives transgender. Starting with the selection of the filming locations and frames to the selection
of the information organization, complete process was accompanied by a poor technical support that influenced the final piece.
Regardless of this aspect, issues of defining gender and sex within social constructions are pointed out. Thereby, questioning the

boundaries of social constructions with the aim to accept the individuals' freedom to design their own identity.

Key words: identity, gender, sex, transgender
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129. Branimir Sola, Marin Mandarié, Matilda Sola, Goran Kontié¢ ZAVISNOST TESTOVA ZA PROCJENU EKSPLOZIVNE SNAGE
GORNJIH EKSTREMITETA | VELICINE TIJELA: ALOMETRIJSKI PRISTUP

Branimir Sola, Marin Mandari¢, Matilda Sola, Goran Kontié

ZAVISNOST TESTOVA ZA PROCJENU EKSPLOZIVNE SNAGE GORNJIH EKSTREMITETA | VELICINE TIJELA: ALOMETRIJSKI

PRISTUP

Rezultati pojedinih testova mogu se prikazati u apsolutnim te relativnim vrijednostima. Ako su prikazani u apsolutnim vrijednostima

tada su pozitivno povezani sa veliQnom tijela, dok su u relativnim vrijednostima negativno povezani sa veliCinom tijela. Tako se na

ovaj nadn ne mogu dobiti vrijednosti nezavisne o velillni tijela. Zbog toga je proizasla ideja o alometrijskom naCnu skaliranja, koje

se smatra jednom od najpouzdanijih metoda za utvrdivanje povezanosti velillne tijela i rezultata u pojedinim testovima. Stoga je cilj

ovog rada bio utvrditi zavisnost izmedu rezultata u testovima za procjenu eksplozivne snage gornjih ekstremiteta (sklekovi s odrazom i

bacanje medicinke) i pojedinih parametara veliQne tijela (TV, TM, RR, DRd i SV), te utvrditi eksperimentalne alometrijske koeficijente i

usporediti ih sa teorijskim. U istraZivanju su sudjelovala 102 ispitanika, studenti Kinezioloskog fakulteta Sveudli$ta u Zagrebu,

dobi 18 — 27 godina. Rezultati djelomitho potvrduju TAK za brze pokrete. Promatrajuéi bacanja medicinke od 1kg (BEZ1kg i SA1kg),

EAK se statistiCki znaCajno ne razlikuje od TAK u varijablama: bTV=1,26, bTM=0,46 i bDRd=0,94. Kod bacanja medicinke od 3kg

(BEZ3kg i SA3kg) istrazivanje je potvrdilo samo TAK u varijabli SV (bSV=1,20), dok se EAK u ostalim varijablama statistiCki

znaCajno razlikuju od TAK. Nadalje, EAK iz skupine testova sklekovi s odrazom (Plskl i Koskl) usporedivani su sa TAK za brze

pokrete (b=0) i tada se dobiveni EAK statistiCki znaCajno ne razlikuje od TAK u sliedeéim varijablama: TV, TM, RR i SV (bTV= -1,56,

bTM=-0,17, bRR= -0,44 i bSV= -0,56). Takoder, EAK za sklekove usporedeni su i sa TAK za relativnu jakost/repetitivnu jakost

(bTV,RRDRr,SV,= -1 i bTM= -0,33). EAK se statistiCki znaCajno ne razlikuje od TAK za relativnu jakost u sljedeéim varijablama: TV,

TM, RR i SV (bTV=-1,56, bTM=-0,17, bRR= -0,44 i bSV= -0,56). Rezultati djelomiCho potvrduju pretpostavke teorijskih razmatranja

za vedinu testova, dok je za testove bacanja medicinke od 3kg dokazana statistiCki znaCajna razlika EAK od TAK u gotovo svim

dimenzijama veliQine osim SV $to upuéuje na zavisnost rezultata u tim testovima o veliQni tijela (TV, TM, RR i DRd). KLJUCNE

RIJECI : tielesna visina, tielesna masa, sklekovi, bacanja, brzi pokreti

Branimir Sola, Marin Mandari¢, Matilda Sola, Goran Kontié

UPPER BODY POWER TESTS DEPENDENCY ON BODY SIZE: ALLOMETRIC APPROACH

The results in some tests may be presented in absolute or relative values. If they are presented in absolute values, then they are in
positive relation with body size, since if they are in relative values they are in negative relation with body size. That means, that this
way of scaling cannot give values independent of body size. Because of this, the idea of allometric scaling has occurred, which is
known as one of the most reliable methods to determine correlation between body size and results in some tests. Therefore, the main
purpose of this study was to estimate the dependence between the result of upper body power tests (push ups and medicine ball
throw) and body size variables (body mass, body height, arm spend, arm length and seated height). Also, the aim of this study was to

affirm the experimental allometric coefficients and compare them with theoretical.102 men participated in this study, age 18 — 27 years



old and they were all students of Faculty of Kinesiology, University of Zagreb. The results of this study partially confirmed the
theoretical allmetric coefficient for fast moves. Considering test medicine ball throw (BEZ1kg and SA1kg), experimental allometric
coefficients do not differ significantly from theoretical in next variables: bTV=1,26, bTM=0,46 i bDRd=0,94. In the test medicine ball
throw 3kg (BEZ 3kg and SA3kg) this study only confirmed theoretical allometric coefficient in seated height variable (bSV=1,20), since
the experimental allometric coefficient significantly differ from the theoretical. Furthermore, the experimental allometric coefficient for
push up tests (Plskl and Koskl) was compared with theoretical allometric coefficient for fast moves (b=0) and then experimental
allometric coefficient do not differ significantly from theoretical in next variables: body height, body mass, arm spend and seated height
(bTV=-1,56, bTM=-0,17, bRR=-0,44 i bSV= -0,56). Likewise, experimental allometric coefficient for push up test was compared to
theoretical allometric coefficient for relative strength (bTV,RRDRr,SV,=-1i bTM= -0,33). Experimental allometric coefficient do not
differ significantly from theoretically predicted for relative strength in following variables: body height, body mass, arm spend and
seated height (bTV=-1,56, bTM=-0,17, bRR= -0,44 i bSV= -0,56). According to the results of this study it can be said that theoretical
prediction is partially confirmed for most of the tests, since the experimental allometric coefficient of 3kg medicine ball throw test did
significantly differ to theoretical, almost in all body size dimensions, except seated height which indicates that the result of this test
depend of body size dimensions.

KEY WORDS: body height, body mass, push ups, throwing, fast moves
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130. Petra Laban-Sabol, Stefan Laban-Sabol, Dominik MiSevi¢ Utjecaj terorizma na pravnu, drustvenu i ekonomsku sferu:
pregled, analiza i posljedice

Petra Laban Sabol, Stefan Laban Sabol, Dominik MiSevi¢

Utjecaj terorizma na pravnu, drustvenu i ekonomsku sferu:

pregled, analiza i posljedice

SAZETAK

Terorizam je globalni problem koji posliednijih nekoliko godina obvezno predstavlja udarnu vijest trenutka, te se Cesto shvaéa kao
sredstvo pomoéu kojega se mogu prisilno postiéi neki politiCki cilievi. Naime, unatoCaktualnosti te teme, do sada na akademskoj
razini nije postojao znaCajan doprinos u znanstvenom istraZivanju te teme, posebice u smislu posljedica i utjecaja koje terorizam
Gesto ima na pravnu, drustvenu i ekonomsku sferu suvremenog drustva i njegovog Zivota. Svrha je ovog rada da upravo svojim
sadrZajem doprinese daljnjem znanstvenom istraZivanju problema terorizma i pronalaZzenju odgovora na njegove negativne
implikacije na sve aspekte ljudskog djelovanja. U okviru ovog rada provedena su tri razli(ta istraZivanja vezana uz tri razli(ite
hipoteze o utjecaju terorizma na tri razli(ite sfere suvremenog drustva: pravnu, dru$tvenu i ekonomsku sferu. Prva hipoteza bavi se
Europskim programom sigurnosti i mehanizmima koje je isti donio u borbi protiv terorizma, odnosno u borbi za postizanjem toliko
Zeljene sigurnosti, druga hipoteza prouCava Europski migracijski program i njegove mehanizme u borbi protiv razornih posljedica
terorizma koje prisiljavaju velik broj ljudi na odlazak iz vlastitih domova u potrazi za boljim Zivotom, dok se tre¢a hipoteza bavi
ustanovljavanjem svojevrsne korelacije izmedu broja teroristiCkih napada po odabranim godinama u odabranim zemljama i pada BDP
per capita u promatranom razdoblju kod istih drzava, a sve u svrhu davanja sveobuhvatneslike terorizma i njegovih implikacija ne
samo na pravnu i drustvenu sferu, ve¢ i na ekonomsku sferu suvremenih drzava. Rezultati provedenih istrazivanja ukazuju na

jedan jedini zakljuCak: terorizam ima nevjerojatan utjecaj na sve tri sfere suvremenog drustva; pravnu, drustvenu i ekonomsku.
Sukladno tome, kao i izazovima koje nam terorizam i dalje svakodnevno postavlja, a kako bismo ga konatho pobijedili, moramo i dalje
razvijati sustave koji ée nam u tome pomodi, ali ih i kritizirati na znanstvenoj razini kako bi oni sami bili $to bolji i uQnkovitiji.

Kljuthe rijeQ: terorizam, Europski program sigurnosti, Europski migracijski program, BDP per capita
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Petra Laban Sabol, Stefan Laban Sabol, Dominik MiSevi¢
The impact of terrorism on legal, social and economic spheres:

overview, analysis and consequences

SUMMARY
Terrorism is a global issue which, in recent years, has constantly been making headlines, and it is often taken as a means which helps

in forcibly accomplishing some political objectives. In fact, despite the relevance of this topic, there has not been a significant



contribution in scientific research of that topic on an academic level, especially in the sense of consequences and the impact that
terrorism often has on legal, social and economic spheres of the contemporary society and its way of life. The purpose of this work is
to benefit, precisely with its content, further scientific researches of the problem of terrorism and in finding an answer to all of its
negative implications on all aspects of human activities. Within a framework of this paper, three different researches connected to
three different hypotheses on the impact of terrorism on three different spheres of the contemporary society have been made; those
include legal, social and economic spheres. The first hypothesis is occupied with the European Agenda on Security and the
mechanisms it has provided in counter - terrorism, i.e. in the battle for accomplishing the much - coveted safety. The second
hypothesis examines the European Agenda on Migration and the mechanisms it uses in battling the devastating consequences of
terrorism, which make a large number of people move out of their own homes in search for a better life. Finally, the third hypothesis
deals with the establishment of a certain correlation between a number of terrorist attacks in the chosen years and in the chosen
countries, and drops in GDPs per capita in the chosen period in the same countries, all for the purposes of giving an in - depth
depiction of terrorism and its implications not only on legal and social spheres, but also on the economic sphere of modern states. The
results of the aforementioned researches point out to one single solution: terrorism has an incredible effect on all three spheres of the
contemporary society: legal, social and economic. In accordance with that, as well as with the challenges that terrorism poses to us on
daily basis, in order to finally conquer it, it is of crucial importance to keep on developing systems that will help us in that quest, but
also to criticize them on a scientific level so they could keep getting better and more effective.

Key words: terrorism, European Agenda on Security, European Agenda on Migration, GDP per capita

131. Renato Bukovac, Petra Svete i Alina Skilji¢ Participacija mladih u politici: mit ili stvarnost - osvrt na Zakon o savjetima mladih

Cilj ovog rada autora Renata Bukovca, Petre Svete i Aline Skilji¢ nazvanog ,Aktivna participacija mladih u politici: mit ili stvarnost —
kritiCki osvrt na Zakon o savjetima mladih* je ukazivanje na problem participacije mladih u demokratskom Zivotu Republike
Hrvatske i njezinom politiCkom procesu te dugogodisnjim i aktualnim problemima provodenja Zakona o savjetima mladih u praksi. U
radu su posebno istaknuti problemi neinformiranosti i neparticipacije mladih u politici, Gji je veliki uzrok neadekvatna zakonska
podloga Zakona o savjetima mladih. Uz obradu odgovarajuceg nacionalnog i europskog prava i prakse relevantne za navedeno
podru(e, dva provedena anketna istraZivanja o informiranosti mladih o institutu savjeta mladih i razini participacije savjeta mladih u
politiCkom Zivotu lokalnih zajednica te uz navodenje djelovanja Udruge za konkurentnost i proaktivno djelovanje mladih (KOMPAS),
diji je cilj utjecati na oblikovanje i provedbu javnih politika za mlade, autori rada ukazuju na temeljne nedostatke Zakona o savjetima
mladih u praksi te iznose vlastite policy prijedloge u svrhu pobolj$anja istog. Policy prijedlozi tiQu se prvenstveno pobolj$anja
informiranosti mladih, obrazovanja i edukacije Ganova mladih, preustroja odgovarajuéih organizacija, naCina izbora i imenovanja
(anova savjeta mladih te nallna financiranja njihovog djelovanja, a sa svrhom pobolj$anja zakonske podloge, a time i same

participacije mladih u demokratskom i politiCkom Zivotu Republike Hrvatske.

Kljuthe rijeQ: participacija mladih, neinformiranost, savjeti mladih, politika za mlade, policy prijedlozi

The purpose of this work called ,Active youth participation in political process — myth or reality — critical review of Youth advisory
board law" by authors Renato Bukovac, Petra Svete and Alina Skiljié is to point out the issues of youth participation in political and
democratic life of the Republic of Croatia and long—standing problems of Youth advisory board law in practice. Based on national and
European standards and practice, two conducted research of youth awareness and level of participation and activity of non-profit
Association for competitiveness and proactive action of youth (KOMPAS) the authors are highlighting the main issues of the Youth
advisory board law and pointing out their own policy suggestions in order to improve and upgrade youth participation in Republic of
Croatia. Policy suggestions include different measures in order to upgrade youth awareness, education of Youth advisory board

members, reorganization of their election and financing of their work.

Key words: youth participation, low awareness, youth advisory boards, youth policy, policy suggestions
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132. Anamarija DumenCié, Ivan Igi¢, lvona Samardzié, Andreja Stimac Stavovi u(itelja i nastavnika o koristenju aplikacije



e-Dnevnik u osnovnom obrazovanju

Sazetak

Svakodnevni razvoj tehnologije i tehniCka otkriéa imaju veliki utjecaj na rad nastavnika i na razvoj nastavnoga procesa i rad $kolskog
sustava. Suvremena nastava koristi informacijske tehnologije sa svrhom da se postigne to bolja kvaliteta u uCenju i razvoju znanja
koje ¢e se odraziti na cijelo drustvo. Osim §to se u nastavu implementira suvremena tehnologija isto tako treba osuvremeniti,
informatizirati i $kolski sustav. S informatizacijom $kolskoga sustava i razvijanjem obrazovnog softvera krenuo je CARNet poCetkom
$kolske godine 2011./2012. kada su tri $kole u pilot projektu zapoCele s koristenjem e-Dnevnika u svim razrednim odjeljenjima.
E-Dnevnik je web aplikacija za vodenje razredne knjige u elektroniCkom obliku i jedina je takva aplikacija koja je ukljuGena u $kolski
sustav. Rad propituje stavove uQtelja i nastavnika o aplikaciji e-Dnevnik i njenu svrhovitost u neposrednoj praksi. U istraZivanje su
ukljuGeni uQtelji i predmetni nastavnici osnovnih $kola s podruQJa Republike Hrvatske (N=278). Svi prikupljeni i interpretirani rezultati
istraZivanja potvrduju pretpostavku o zadovoljstvu uCtelja i nastavnika aplikacijom e-Dnevnik s obzirom na klasithi dnevnik. Od
ukupnog broja ispitanika, Cak njih 221 (79,50%) u potpunosti se slaZe s tvrdnjom da su zadovoljni aplikacijom e-Dnevnik koju bi
svakako jo$ u nekim segmentima trebalo prilagoditi. Rezultati istraZivanja isto tako ukazuju na to da uQtelji i nastavnici imaju stav
da se uvodenjem aplikacije e-Dnevnik smanjuje dolazak roditelja/skrbnika u kolu. Na temelju utvrdene veze izmedu raQunalne i
informacijske kompetencije i pozitivnoga stava prema e-Dnevniku moze se zakljuQti da bi trebalo omoguéiti uCteljima i

nastavnicima cjeloZivotno obrazovanje na podruQu informacijsko-komunikacijskih tehnologija.

Kljuthe rijeQ: obrazovni softver, inovacije u $kolstvu, e-obrazovanje, cjeloZivotno obrazovanje

Summary

The ongoing technological development, together with technical discoveries and its improvements have a huge impact on the role and
work of the teacher in the teaching process as well as in the educational system. Having an impact on the whole society, modern
teaching environments are the product of the use of information technology in accomplishing higher quality in learning and
knowledge development. While modern technology has been implemented in teaching practice, the same (renewing and
computerizing) should be done for our educational system. In the school year 2011 /2012 Croatian Academic and Research Network
(CARNEet) started working on the development of the educational software, with three schools joining a pilot testing period by using the
e-Dnevnik in all classes. E-Dnevnik is a web application which enables teachers to have an insight into and a control over their pupils’
grades and other aspects of their education, and is the only such application implemented into the school system. This paper focuses
on the attitudes of class and subject teachers towards the usage of the e-Dnevnik and its efficiency in teaching practice. The research
participants were 278 class and subject primary education teachers from several schools in the Republic of Croatia. All the collected
and analysed data confirm the hypothesis about teacher satisfaction in the use of the e-Dnevnik as opposed to the traditional dnevnik.
From the total number of respondents, a great number (N= 221; 79.50%) strongly agreed with the statement that the e-Dnevnik
application is very useful and necessary. However, they pointed out that adjustments in some segments are needed. This research
also shows that teachers believe that after the application has been introduced into schools pupils' parents have been coming to
school less frequently. Based on the established correlation between computer and information competence and the positive attitude
towards the e-Dnevnik, it may be concluded that both class and subject teachers should be provided with opportunities for lifelong

education in the field of information and communication technologies.

Key words: educational software, school innovations, e-education, lifelong education
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133. Domagoj Buzanié, Darija Dunjko, Blaz Glavinié, Karla Ivak, Antonio Manhard, Jelena Sekrst, Ivan Vidovié Mapiranje



arheoloskog nalazista Veli¢ 2014. — 2016. godine
Ovaj rad donosi rezultate trogodignjeg studentskog projekta mapiranja arheolo$kog nalaziéta Velié, sluGajno otkrivenog 2011.
godine u Cetinskoj krajini. PodruQe upisano u Registar kulturnih dobara relativno je velikih dimenzija i nalazi se u uvjetima iznimno
guste vegetacije koja je otezavala razumijevanje polozaja i odnosa objekata. Nakon izvr§enog rekognosciranja izradena je uza
mapa lokaliteta pomoc¢u programa AutoCad koja je sluzila kao temelj za izradu cjelovitog nacrta polozaja vidljivih struktura 2015.
godine. U zimu 2015. i u 2016. godini u programu Agisoft Photoscan izraden je poligonalni model podruQJa na kojem se nalazi dio

struktura na nalazi$tu radi potpunije dokumentacije.

This paper presents the results of a three-year-long student project of mapping an archeological site Veli¢ in the region of Cetinska
krajina. Placement and mutual relation of site's structures was unclear due to dense vegetation and the relative size of the area. After
the inital survey, a small portion of the site was mapped using AutoCad computer program. This map was then used as a basis for a

plan of the whole area made in 2015. In the winter of 2015 and in 2016 a polygonal model of a portion of the site was made.

134. Petar Gabrié, Iva Brajkovié, Letizia Licchetta, Juraj Bezuh, Dorotea KelCec KljuCari¢ Analiza strategija prevodenja filmskih
naslova na hrvatski i njemaCki jezik
Razni su autori predloZili istaknutu ulogu filmskih naslova u razumijevaniju filma u cjelini pri Gemu prije svega naglagavaju
apelativnu funkciju naslova koja za cilj ima navesti adresata poruke na konzumiranje proizvoda. Budu¢i da se uz tekst filma kao djela
za ciljno trziste naCelno prevodi i naslov, odludli smo provesti analizu strategija prevodenja filmskih naslova na hrvatski i njemaCki
jezik. Izradili smo dva korpusa sastavljena od originalnih filmskih naslova (uglavhom na engleskom jeziku) i njihovih prijevoda na
hrvatski i njemaCki jezik. U prvome korpusu analizirani su prijevodi 935 filmskih naslova koji su stajali za filmove praizvedene izmedu
1923. i 2016. Prijevodi su kategorizirani prema koriStenim strategijama prevodenja. Model strategija prevodenja izraden je s obzirom
na manipulacije znaGenjskim i/ili specifihim jezithim strukturama iz originala. Prvi smo korpus i dijakronijski analizirali kako bismo
ustanovili eventualne promjene trendova i pokusali objasniti te promjene. Drugi je korpus koriSten za analizu prijevoda naslova
horora i romantiChih komedija kako bismo provijerili ima li Zanr utjecaj na odabir strategije prevodenja naslova. Iz drugog smo
korpusa analizirali prijevode 80-ak originalnih naslova horora i 60-ak originalnih naslova romantithih komedija prema istome principu
kao i prijevode iz prvog korpusa. Rezultati nase analize sugeriraju razlike u odabiru strategija prevodenja za hrvatsko i njemaCko
govorno trziste. Dok su naslovi na hrvatski jezik uglavnom izravno prevedeni, najCe$éa strategija prevodenja za njemaCko
govorno trziste je prijepis originalnog naslova, a Cesto je i dodavanije struktura koje nisu prisutne u originalu. Analiza naslova

horora i romantichih komedija upuéuje da i zanr filma utjeGe na odabir strategije prevodenja, s razlikama izmedu dvaju trzista.

KLJUCNE RIJECI: filmski naslovi, strategije prevodenja, apelativna jezitha funkcija, hrvatski jezik, njemaCki jezik

Numerous authors have proposed that film titles have a notable role in understanding the film as a whole whereby they accentuate the
appellative function of the title with the goal of convincing the addressee of the message to purchase the product. Since not only the
text of the film but also the title is translated as a product for a targeted market, we have decided to conduct an analysis of the
strategies on translating film titles into the Croatian and German languages. We have comprised two corpora consisting of original film
titles (primarily in the English language) and their translations into the Croatian and German languages. In the first corpus, we analyse
935 translations of film titles which have been first screened in a time period from 1923 to 2015. The translations of the titles are
categorized according to the applied translation strategies. The model of the strategies is formed by taking into consideration the
manipulations through semantic and/or specific linguistic structures from the original. We also conduct a diachronic analysis of the first
corpus in order to determine possible changes in the trends and we try to explain those changes. The second corpus is used for the
analysis of the translations of horror and romantic comedy titles in order to determine if the genre influences the choice of the title
translation strategy. We analyse the translations of approximately 80 original horror titles and approximately 60 romantic comedy titles
according to the same principle as the translations from the first corpus. The results of our analysis suggest that there are differences
in the selection of translation strategies for the Croatian and the German speaking markets. While the titles for the Croatian market are
usually directly translated, the most common translation strategy for the German speaking market is the transcription of the original
title, it is also common to add structures in German which are not present in the original. The analysis of horror and romantic comedy

titles suggest that the genre also influences the selection of the translation strategy, with distinct differences between the two markets.

KEY WORDS: film titles, translation strategies, appellative linguistic function, Croatian language, German language

135. Ivo Alebié, Marina Brajdi¢, Vedran Bujanec, Tamara Draskovi¢, Ilvana KovaCig, Augustin KvoCié, Roni Rengel i

Bernard Spoljarié¢ Bubnjevi kulture: filozofsko-umjetniCki projekt



UmijetniCko-filozofski projekt Bubnjevi kulture zaCet je u suradnji grupe studenata preddiplomskog i diplomskog studija Filozofskog
fakulteta Sveudli$ta u Zagrebu. Svrha je projekta razvijanje transdisciplinarnog pristupa aktualnim drustvenim problemima, pri
Gemu se transdisciplinarnost implementira kako u sadrZaj tako i u formu, odnosno metodu bavljenja sadrzajem. Projekt je u tom
smislu zadobio obli(Je jedinstvenog oblika dogadanja nepostojeéeg u znanstvenom, umjetniCkom ili
popularno-znanstveno-umjetniCkom djelovanju studenata, a koje je koncipirano u primarno dva dijela. U prvome dijelu, kao aktivni
sudionici nastupaju autori, Cesto uz suradnju s renomiranim umjetnicima i znanstvenicima, koji auditoriju, na nalln "$ok-teatra",
odnosno performansa u trajanju od pet do dvadeset minuta, utjelovljujuéi bitne uloge koje predstavljaju zadani problem, nude¢i Sirok
spektar motiva za zajedniCko educiranje, rezoniranje i raspravljanje u vezi s odabranom temom. U drugom dijelu dogadaja u aktivno
sudionitvo stupa i auditorij, koji kroz moderiranu raspravu, a zajedno s autorima dogadaja, kritiCkim misljenjem i propitivanjem, te
Atanjem znanstvenih i filozofskih tekstova, odnosno zajedniCkim snagama raznovrsnosti umskog napora ostvaruje sunoseéu
odgojno-obrazovnu sinergiju.

[ U dosadas$nja Cetiri izdanja, uz posebno peto sudjelovanje u okviru izvedbenog plana na Odsjeku za filozofiju Filozofskog fakulteta
Sveudli$ta u Zagrebu, dogadaji su pokrili Cetiri razli(ite teme objedinjene pod jednom krovnom temom, od kojih svaka na
svojevrstan na(n predstavlja jedan od stupova drustveno-humanistiCkih znanosti, a koje se tiQu prvenstveno polja ljudskog
djelovanja, odnosno, usmjerene su na ono praktiCko u filozofiji, nadalje znanosti, te na taj naQin imaju ulogu poticanja drustva na
filozofiju, a iz Gega se izvodi transdisciplinarni znanstveni pristup propitivanju prilikom svakodnevnog Qudenja spram onih fenomena
kod kojih sama teorija, bez upute na i za djelovanje, ostaje tek u autorefleksiji nepotpunosti.

[1 Prvi dogadaj, pod nazivom Umjetnost i sloboda, pod mentorskim je okriljem izv. prof. dr. sc. Hrvoja Juriéa s Odsjeka za filozofiju pri
Filozofskom fakultetu. Ovaj je dogadaj organiziran sociopoetskim ulogama slam pjesnika Zarka Jovanovskog, Zlatka Majseca i
SiniSe Matasovic¢a, da bi razmotrio moguce nazore odnosa umjetnosti i umjetnika, sadrzaja umjetnosti i njezinog odnosa spram
zbilje kao i utjecaja na zbilju, odnosno njezinog vidokruga i djelokruga, naClna govora umjetnosti, razmetanja moguéih temelja
fenomena i pojma slobode, a da bi se proizvedeni koncepti konatho doveli u vezu s umjetno$éu upravo pitanjima o slobodi u
umjetnosti, od umjetnosti i za umjetnost.

[ Drugi dogadaj, naziva Policijsko nasilje, potpomognut je mentorskom palicom hrvatskog kazaliSnog i filmskog redatelja Marija
Kova(a i asistenta na Odsjeku za filozofiju Filozofskog fakulteta SveuClli§ta u Zagrebu koji su usmjeravali raspravu u tri tematska
bloka. Na poCetku blokova autori dogadaja izveli su tematski prigoden igrokaz za odskok u bitne naslone predstojeée rasprave,
okosnicu koje je predstavljao osvrt na globalni problem prekomjernog koristenja sile u intervencijama ,organa reda“.

[] Tre¢i dogadaj imao je nositi jednu od dubljih dusevnih dihotomija, naznaGenu naslovom Vjerovanja i slobode. Pazljivo pratedi
Zar rasprave, moderator razgovornog dijela ovoga puta bio je, uz Luku Perusi¢a, docent dr. sc. Goran Kardas, profesor indijske
filozofije pri Filozofskom fakultetu SveuQli$ta u Zagrebu, koji je svojim Zivim doprinosom raspravu spretno vodio od problema

du$e do filozofije jezika. Rasprava je vodena oko kumulacije znanja u razgovorima, jeziCke formacije kao neslobode izvjesnog tipa,
jeziCke tvorbe u spoznaiji okvira formiranja jeziCkih struktura i granica uGe$éa autentiChosti. Autori su takoder izveli uvodni
performans da bi u sudionicima proizveli Sokantan, pa nuzno na izbijanje nahodeéi impuls.

(1 Cetvrti dogadaj, Seksualnost i revolucija, bavila se, kako joj i naziv implicira, odnosom seksualnosti i revolucije. DruZenje s ciliem
razumske luQdbe fenomena zapoCeli su autori dogadaja kratkim $ok-teatarskim igrokazom koji je zavrsio duzim solilokvijem
impersonacije mitskog boga Dioniza. Takoder, samo je autorstvo, tada po prvi puta, bilo medunarodno jer je dijelom osmisljujuée
druzine bilo i dvoje studenata iz inozemstva. Go$¢a moderatorica bila je Vlasta Delimar, veteran-performerica s iskustvom u temi,
no rasprava je entropijom demona slobode krenula i u smjeru razgovora o odnosu vjere i seksualnosti, potiskivanja vlastite
seksualnosti kao pripreme na poslugnost autoritetu, no bilo je govora i o raClambi seksa, seksualnosti i nagona za spolnom
reprodukcijom, historije seksualnosti i slithoga. Autori performansa izveli su asocijacijsku kakofoniju slika sveza seksualnosti i
revolucije, metaforom mrijeSteci nadljudski besmisao uvijek propadajucih pokreta otpora.

[J Bubnjevi kulture imaju status ciklusa jedinstvene vrste dogadaja jer se projekt na zahtjev posijetitelja redovno odrzava u kulthom
zagrebaCkom kulturnom klubu MoGvara, te je u pripremi i peto izdanje, nakon kojega je cilj s projektom nastaviti te ga Siriti,
doradivati i u nj ukljuQvati $to je moguée vise sudionika, kako s obzirom na kvantitetu u svrhu obrazovanja §to veéeg broja ljudi,
tako i s obzirom na kvalitativne razlike skupina i pojedinaca u svrhu Sirenja perspektiva u aktualnim drustvenim problemima, a s
krajnjim ciliem razvijanja svijesti i kritiCkog misljenja, odnosno senzibilizacije za zaboravljeno znanje cjelovitosti. Svako izdanje
dokumentirano je video-kamerama i fotoaparatima, te medijski popra¢eno, a povecanje broja gostiju u svakom novom izdanju
svjedoQ o potrebitosti ovakvog multimedijalnog uvodenija filozofije u svakodnevnicu. Kruzno kretanje transdisciplinarnosti projekta,
koji ponovno uspostavlja odnos izmedu vrijednosti znanstvenog spoznavanja, vrijednosti kulturnog stvaralastva, vrijednosti
umjetniCkog oCtovanja, vrijednosti osobnog isku$avanja i vrijednosti filozofskog preispitivanja statike cjeline, ukazuije i na taj naCn

da se zapravo jedan popularno-filozofsko-znanstveno-umjetniCki projekt iz prostora izvan akademske zajednice, a no$en Ganovima



akademske zajednice, ponovno vraéa u njene prostore dovodedi kroz izvedbu (anove koji nisu njeni Ganovi. Pozitivno gibanje
projekta na taj je naCn potvrdeno izvodenjem posebne verzije Bubnjeva kulture u sklopu nastavnog plana predmeta ,Uvod u
filozofiju“ na Odsjeku za filozofiju Filozofskog fakulteta Sveudlista u Zagrebu, gdje su se nakon dugog niza godina stopili

neakademska i akademska javnost.

Arto-philosophical project Drums of Culture was initiated by the collaboration of undergraduate and graduate students within the
Faculty of Humanities and Social Sciences of University of Zagreb. The purpose of the project is the development of transdisciplinary
approach to the contemporary problems of society. Transdisciplinarity is implemented both in form and method dealing with the
content. In that sense, project has developed the form of the unique type of event so far unknown in the scientific, artistic or
pop-art-scientific student endeavour, and which is primarily structured twofold. In the first part, authors represent the concept of
shock-theatre lasting from five to twenty minutes, often collaborating with renowned artists and scientists. They embody essential roles
which represent chosen problem, offering the wide spectrum of motives for communal education, reasoning, and debating within the
chosen context. The second part of the event engages the auditorium into active participation through moderated discussion, and
together with the authors of the event, by applying critical thinking and questioning, as well as reading scientific and philosophical texts

they’re using united strength of the mind to actualize the withcaring educational and nurturing synergy.

In the four held events, including the fifth and specially held event in the program of Department of philosophy of the Faculty of
Humanities and Social Sciences of the University of Zagreb, Drums of Culture have covered four different topics unified under one
governing theme. Each particular event, in its specific way, represents one of the pillars of social sciences and humanities, which firstly
consider the field of human action, that is, they are directed to the practical of the philosophy, moreforth science, and in this particular
way they play a role in encouraging society, thus developing transdisciplinary scientific approach while questioning everyday
wondering regarding those phenomena at which the sole theory, without the instruction for or against action, merely remains in the

auto-reflexivity of incompleteness.

First event, titled Art and Freedom, was under mentorship of associate professor Hrvoje Juri¢ (Department of philosophy, Faculty of
Humanities and Social Sciences of the University of Zagreb). This event was organized by the socio-poetic roles of slam poets Zarko
Jovanovski, Zlatko Majsec, and SiniSa Matasovi¢ in order to consider possible viewpoints regarding the relations of art and artist,
art-content and its relation to reality, as well as its effect on reality, that is, its view range and domain, form of the art-speech, and
discernment of the possible foundations of phenomena and the notion of freedom. Aforementioned concepts had for their purpose the

connection with art precisely through the questions about the freedom in art, off art, and for the art.

Second event, entitled Police brutality, was assisted by the mentorship of Croatian movie and theatre director Mario KovaG who
directed discussion in three thematic blocks. At the beginning of the blocks authors of the event undertook thematically adjusted play
to provide a spring platform for landing into the important points of the oncoming discussion, which is organized around the global

problem concentrated in the force overuse by the law enforcement.

The task for the third event was to carry out one of the most rudimentary dichotomies of the soul, and was entitled Beliefs and liberties.
For this occasion, the moderator of the discussion was assistant professor Goran Kardas, professor of Indian philosophy (Department
of philosophy, Faculty of Humanities and Social Sciences of the University of Zagreb), who ably directed discussion from the problem
of soul to the philosophy of language. The discussion was directed around the concept of the discursive accumulation of knowledge,
lingual formations as the dependence of evident type, lingual production depending on the knowledge of lingual structure and logic
and boundaries of authentic participation. Authors have also staged preliminary performance in order to produce shocking and

provocative impulse in the audience.

Fourth event, entitled Sexuality and revolution, was designed (as the title suggests) around the relation of sexuality and revolution. The
authors prepared and performed a short shock theatre play with the point of invoking rational distinction of phenomena, which was
rounded up by a longer soliloquy brought to life by the impersonation of the mythical god Dionysius. On this occasion the event
included not only students from Croatia, but also two foreign students. Vlasta Delimar (a.k.a. Lady Godiva), a renowned Croatian
performer with the experience in topic, was guest moderator. The discussion led by the entropy of the free demon inclined towards
discourse on relation of belief and sexuality, repressing one’s own sexuality as the arrangement for the obedience to authority, but

there was also discussion about the fine distinctions of sex, sexuality and the instinct for reproduction, history of sexuality etc. The



authors of the performance undertook associative cacophony of images that link sexuality and revolution, metaphorically spawning

over-human senselessness within ever-decadent resistance movement.

Drums of culture have the unique cycle status because the project continues to be regularly held on the request of charmed visitors
and is traditionally hosted in the city’s cult cultural club MoGvara. Fifth event is in preparations after which the project aims to spread,
enhance, and engage as much participants as possible. One goal is to develop educational playground for the large number of people,
the same as developing a place which attracts people of different theoretical and practical backgrounds, but the main goal is to spread
consciousness, critical thinking and sensibility for the forgotten knowledge of the whole. Every event of the cycle was documented in
video format and through photographs, was covered by media, and the on-growing number of visitors in project’s succession testifies
the need for this type of multimedia introduction of philosophy into everyday life. Cyclic movement of the project’s transdisciplinarity,
which sets up the relation between the value of scientific knowledge, value of cultural production, value of artistic testament, value of
personal proofing and value of philosophical questioning of the static of the whole, points out at the way to move one
pop-philosophical, scientific and artistic project out of the premises of academic society, but carried out by the members of the
academia. These way non-philosophers are drawn into the place where they can examine their start-up positions through philosophy.
Positive motion of the project is confirmed by a play performed as a part of the curriculum for the course Introduction to philosophy at
the Department of philosophy, Faculty of Humanities and Social Sciences at the University of Zagreb, where, at one place, after long

time, academic and non-academic public met.

| PODRUCJE PRIRODNIH ZNANOSTI

| PRIRODOSLOVNO-MATEMATICKI FAKULTET

136. Barbara Bosnjak, Josip Novak, Veronika Pedi¢ Racionalne funkcije na krivuljama i primjena nad poljem C

U radu izlazemo osnove algebarske geometrije s naglaskom na algebarske krivulje te regularne i racionalne funkcije na njima.
ZapoQnjemo s osnovnim pojmova i rezultatima algebarske geometrije: (kvazi-)afinim i (kvazi-)projektivnim mnogostrukostima i
Hilbertovim Nullstellensatzom. Posebno prouCavamo krivulje u projektivnom prostoru, eksplicitno opisujemo njihovu topologiju i
raQunamo polja racionalnih funkcija na njima.

Nakon $to smo razvili teoriju o krivuljama u projektivnom prostoru nad proizvoljnim algebarski zatvorenim poljem K, prelazimo na
teoriju krivulja nad poljem C.

Uvodimo pojam Riemannovih ploha i meromorfnih funkcija na njima. Centralni primjer Riemannove plohe nam je kompleksni torus na
kojem pokazujemo vezu izmedu algebarske geometrije u projektivnom prostoru P*n i Riemannovih ploha. Na kraju razvijamo teoriju

divizora i pomocu nje pokazujemo kako kompleksni torus mozemo uloZiti u projektivnu ravninu.

In this paper we give the foundations of algebraic geometry, focusing on the algebraic curves and regular and rational functions on
them. We start by defining basic concepts of algebraic geometry: (quasi-)affine and (quasi-)projective varieties and Hilbert's
Nullstellensatz. We specifically study the curves in projective space, explicitly describe their topology, and calculate fields of rational
functions on them. \\

After developing the theory of curves in projective space over an arbitrary algebraically closed field K, we study the theory of curves
over the complex numbers. We define Riemann surfaces and meromorphic functions on them. Our central example of Riemann
surface is the complex torus which we use to demonstrate the connection between algebraic geometry in a projective space and the
Riemann surfaces. In the end, we develop the theory of divisors and use it to demonstrate how the complex torus can be embedded

into the projective plane.

137. Valentina Galijan, Helena Seli¢, Zrinka Zelenika Analiza prostorne distribucije i ponude ruralnog turizma u Republici Hrvatskoj
Rad se bavi prostornom distribucijom pruzatelja usluga ruralnog turizma te kvalitetom ponude i ograniCenjima razvoja ruralnog
turizma u Republici Hrvatskoj. Kao glavni izvor podataka koristen je Nacionalni katalog ,Ruralni turizam Hrvatske* koji pruza
informacije o najznaCajnijim pruzateljima usluga ruralnog turizama u Hrvatskoj. Usporedbom lokacije objekata i izabranih prirodno -
geografskih i drustveno - geografskih faktora analizira se distribucija objekata, njihovo grupiranje u pojedinim prostorima te razlozi
grupiranja. Metodom ankete i dubinskog intervjua istrazuju se problemi i ograniGenja sa kojima se susreéu pruzatelji usluga

ruralnog turizma. Rezultati pokazuju da ruralni turizam u Hrvatskoj, unatoCvelikom potencijalu, jo$ uvijek nije dovoljno razvijen i

konkurentan.

The main subject of this study is spatial distribution of rural tourism service providers, the quality of its offer and limitations of rural

tourism in Croatia. As the main data source, we used National Catalogue ,Rural Tourism in Croatia“ which provides information about



the most significant rural tourism service providers in Croatia. By comparing the location of rural tourism objects with phyiscal and
social geography elements we will analyse the distribution and concentration of objects and also the reasons of grouping in certain
regions. The methods of survey and interview will help discover problems and limitations that rural tourism service providers face. The

results show that, despite of great potential, rural tourism in Croatia is still not developed enough and competetive type of tourism.

| PODRUCJE TEHNICKIH ZNANOSTI

|ARHITEKTONSKI FAKULTET

138. Robert Barbir, Nika Bralié, lvana Brzovié, lvan Bulian RE : rijeCki paraziti - putujuée kupaliste

Projekt putujuéeg kupalista studenata: Robert Barbir, Nika Brali¢, lvana Brzovi¢ i lvan Bulian izraden je u okviru zadatka radionice
arhitektonskih konstrukcija s temom RE: rijeCki paraziti koja se nadovezuje na projekt Rijeka - europska prijestolnica kulture 2020.
Smijernice zadatka podrazumijevale su parazitsku arhitekturu, bez strogo definirane lokacije, funkcije ni mjerila: iste je trebalo
predloZiti.

Potez industrije uoGen je kao granica izmedu mora i ostatka gradskog tkiva koji nije aktivan dio javnog prostora grada, no to nije uvijek
bilo tako. Tijekom 19. i 20. stolje¢a ovaj prostor se koristio unatoCpostojanju industrije. RijeCka kupali$ta nalazila su se diljem obale,
od Susaka do Kantride, na rivi i lukobranu. Kupaliéta nisu bile plaZe, veé¢ gradevine na moru. RijeCani i posjetitelji grada na
kupali$ta su dolazili prvenstveno zbog socijalizacije, pa je putujuce kupaliSte u sklopu predstavljanja Rijeke kao europske
prijestolnice kulture logiCan motiv. Gotovo minimalna intervencija moze ukazati na potencijal prostora obalne industrije da se
aktivira, transformira, integrira se u grad, te pruzi novi dozivljaj Rijeke s mora.

Konkretna struktura definirana je izradom niza varijantnih modela. Njeni su osnovni elementi plutaCa s bazenom te nadgradnja u
konstrukciji tipske CeliChe skele. PlutaCa je povrsina za sadr?aje i zbivanja, a skela okvir za infrastukturu. Povezane su u jednu
statiCku cjelinu. Bazen funkcionira kao uteg koji, kada se isprazni, koristi Supljinu plutaCe po principu brodskog balastnog tanka. S
obzirom da more na predvidenim lokacijama kupali$ta ne zadovoljava uvijek higijenske uvjete, bazen filtrira morsku vodu pje$Canim
i UV filterom. Ista se, (86a nego $to je bila, prelijeva natrag u more.

Promisljanje o projektu kroz Qtavu je razradu isprepleteno s istrazivanjem - od analiza referentnih primjera parazitskog pristupa u
arhitekturi do mapiranja potencijalnih lokacija, pracenja tradicijskog kontinuiteta gradskog drustvenog Zivota te provjere dostupnosti
lokalnih izvora materijala i nuznih uvjeta za funkcionalnost koriStenja. Svaki sloj koncepta: mobilnost, funkcija kupalista, reciklirani
materijali proiziSao je ili je potvrden samostalnim istrazivanjem, konzultacijama sa osobljem brodogradiliSta

3. Maj, te u zrelijoj fazi projekta i sa profesorima Gradevinskog fakulteta. Sva ta saznanja primijenjena su kako bi se ideja o kupalistu

dovela do razine projekta s izvedbenim detaljima, popra¢enog troskovnikom.

The Floating Bath project was devised as a part of the workshop on the Department of architectural technology and building science,
with topic RE: Parasites of Rijeka under the project Rijeka: European Capital of Culture 2020 by students: Robert Barbir, Nika Brali¢,
Ilvana Brzovi¢ and lvan Bulian. The task was to develop anything related to parasitic architecture. The team had to propose location,
function and measures as they were not strictly defined.

Rijeka’s industrial area functions as a boundary between sea and the rest of the urban fabric, which is not an active part of city’s
public space. However, this was not the case in the past. During the 19th and 20th century this space was used despite being
industrial zone. Rijeka’s bathing areas existed along the coast from Su$ak to Kantrida, both on the waterfront and breakwater. Those
areas were not beaches, but constructions on the sea. Locals’ and visitors’ primary interest was socialization in those places.
Therefore, The Mobile Bath project seems a logical motif in the context of representing Rijeka as European Capital of Culture. AlImost
minimal intervention is required to reveal the potential of coastal industry area. This potential includes area’s possibility to activate,
transform, integrate into the city and create a whole new perception of the city from the sea.

The structure is defined by construction of a series of variant models. Its basic elemets are buoy with a pool and standard steel
scaffold (superstructure). Buoy functions as a surface for facilities and events, while scaffold serves as a frame for infrastructure. They
are connected into one static unit. The pool functions as a weight which, when emptied, makes use of buoy’s cavity following the
principle of ballast tank. The pool filters the seawater with sand and UV filters because the sea in the bathing areas does not always
meet the standards of hygiene. The water, cleaner than before, pours back into the sea.

The development of the project was accompanied by research — from the analysis of examples of parasitic architecture, potential
locations mapping, tracking traditional continuity of urban social life to checking the availability of local sources of materials and
necessary conditions for functional usage. Each part of the concept (mobility, bath function, recycled materials) is a result or was
confirmed by an independent research, consultations with 3. Maj shipyard staff and in a final stage with Faculty of Civil Engineering
staff. The collected information was used in order to bring this idea to a level of a project with implementation details, accompanied by

a cost estimate.



FAKULTET ELEKTROTEHNIKE | RACUNARSTVA

139. Matija Bedekovi¢, Bruno Mari¢, Martina Tomi¢ Dizajn i razvoj male multirotorske letjelice s upravljanjem zasnovanim na
pomithim masama
Ovim radom predstavljeno je projektiranje i izrada laboratorijskog modela letjelice upravljane novim konceptom upravljanja. Potreba za
novim konceptom proizlazi iz zahtjeva projekta MORUS, koji obuhvaéa izradu autonomnog sustava za maritimnu sigurnost i nadzor
stanja okoli$a. KlasiCha multirotorska letjelica s elektriChim motorima zamijenjena je novom letjelicom pogonjenom benzinskim
motorima i upravljanom promjenom centra mase. Zbog testiranja i verificiranja novog koncepta letjelice, u fokusu ovog rada je izrada
laboratorijskog modela, koji predstavlja platformu za sva daljnja istraZivanja. Sustav je opisan nelinearnim matematiCkim modelom,
koji je nakon linearizacije osnova za projektiranje sustava upravljanja. Projektiranje sustava upravljanja zasniva se na primjeni krivulje
mjesta korijena. Nadalje, predstavljena je modifikacija postojece letjelice ArduCopter, koja obuhvaéa dodavanje mehanizama
pokretnih masa, projektiranje i izradu elektroniCkog sklopovlja i programske potpore. Modifikacije mehaniCke konstrukcije projektirane
su u CAD alatu i potom izradene primjenom tehnologije 3D printanja. Pogon i upravijanje koraChim motorima osigurano je
projekiranjem i izradom elektroniCkog sklopovlja i pripadne programske potpore, (ja je osnova mikrokontroler STM32 serije F4.
Nakon modifikacije letjelice ArduCopter, laboratorijski model eksperimentalno je identificiran, nakon Gega je uslijedila analiza i sinteza
sustava upravljanja. Izradeni model, s pripadajuéom mehaniCkom, sklopovskom i programskom modifikacijom eksperimentalno je

ispitan u laboratorijskim uvjetima.

In this paper we present design and development of a small scale multirotor aerial vehicle (MAV) with moving mass control concept.
This concept is introduced in the MORUS project, the goal of which is to develop an unmanned robotic system for maritime security
and environmental monitoring. MORUS project proposes a new quadrotor concept, powered by internal combustion engines and
stabilized through the shift of the center of gravity. To experimentally verify this concept and test the proposed algorithms, a small
scale laboratory model of the MORUS vehicle concept is built within this work. We present a nonlinear mathematical model of the
developed vehicle and identification results of important system parameters. Mathematical model linearized around hover condition is
used as a basis for the control system design. The laboratory model is based on an existing ArduCopter aerial vehicle, for which we
present mechanical modifications, hardware as well as software design which were required to build the new concept MAV.
Mechanical modifications are constructed using CAD design tools and fabricated with a 3D printer. Moving mass control is achieved
through custom built hardware and software design, based on STM32F4 microcontroller. Finally, the experimental results are

presented, which demonstrate validity of the new aerial vehicle platform.

FAKULTET KEMIJSKOG INZENJERSTVA | TEHNOLOGIJE

140. Josipa Papac, Klara Perovi¢, Maja Haluzan ODREDIVANJE EKOTOKSICNOSTI FARMACEUTIKA U VODI

S obzirom na sve vecu globalnu uporabu farmaceutika oni postaju problem kada nekontrolirano dospiju u okoli$. Nije u potpunosti
poznata njihova sudbina u okoli$u. Kao takvi, prema zakonodavstvu EU su kategorizirani kao ,nove oneds¢ujuce tvari®. O njima

se sve viSe istraZuje te da bi se dobio potpuni monitoring potrebno je provesti cijeli niz analiza. Vazno je definirati procjenu rizika

na okoli§, a odredivanje toskiChosti je jedan od kljutnih segmenata. Jedna od najvaznijih analiza jest procjena toksiChosti
farmaceutika te njihovih metabolita odnosno razgradnih produkata u okoli$u. Upravo zato je kljuho uvesti rutinske testove
toksiChosti u $iroj laboratorijskoj praksi.

Cilj ovog rada jest procjena akutne toksiChosti standardnih otopina devet farmaceutika: albendazol, febantel, prazikvantel, cefdinir,
nitrofurantoin, hidroksikloroikn, memantin, alendronat te metoklopramid pomo¢u dviju metoda. Akutna toksithost odredena je
koriste¢i metodu s bakterijama Vibrio fischeri te mjerenjem zone inhibicije.

U ovom radu mjerenja su provedena standardnom metodom DIN 38 412-L-34 koja se temelji na mjerenju inhibicije bioluminiscencije
bakterijske vrste Vibrio fischeri. Time su odredene EC50 i EC20 vrijednosti koje ukazuju na razliQtu ekotoksiChost ispitivanih
farmaceutika. Metodom mjerenja zone inhibicije na mikroorganizmima krakteristiChima za tlo i vodu praéen je promjer razvijenih zona
inhibicije nastalih nakon tretiranja otopinama farmaceutika Gme je indirektno odreden utjecaj farmaceutika na okoli§, odnosno

moZze se predvidjeti njihovo ponasanje u okoliSu.

Hence, the pharmaceuticals have been in use for a very long time, and therefore their production and consumation have increased in
huge deal. The fate of the pharmaceuticals in the environment is not entirely known. Because of the EU legislation they are sorted in
category ,new emerging contaminants®. To get a fully monitoring a lot of analysis of pharmaceuticals is a must. Investigation and
determination of the environmenal risk assessment is the key goal. Determination the toxicity of the pharmaceuticals and their

degaradation products is one of the most important analysis of all. That is why the routine tests of toxicity evaluation need to be



implemented in wider laboratory practice.

The aim of this study was to determine the acute toxicity of pharmaceutical nine standard solutions: albendazole, febantel,
praziquantel, cefdinir, nitrofurantoin, hidroksikloroikn, memantine, alendronate and metoclopramide by two methods. Acute toxicity was
determined using the method by Vibrio fischeri, and the zone of inhibition measuring.

In this study, measurements were performed by using the standard method DIN 38 412-L-34 based on the measurement of inhibition
the bioluminescence of Vibrio fischeri bacterial species. Therefore, EC50 and EC20 values are determined, andd they defined the
toxicity of the tested drugs. By measuring the zones of inhibition of microorganism typical for soil and water, the diameter of developed
inhibition zones gives a certain information about toxicity of the tested compounds, which indirectly determines the influence of

pharmaceuticals on the environment, so therefore their behavior in the environment can be predicted.

141. Paula Kasner, Lucija Ivanjko, Anita Dergez Razvoj i primjena metalnih monolitnih struktura za smanjenje emisija hlapljivin
organskih spojeva u atmosferu

Emisija hlapljivih organskih spojeva (VOC) u atmosferu predstavlja izuzetno velik problem danasnjice. Zbog velike toksiChosti,

hlapljivi organski spojevi znaCajno pridonose one($éenju zraka, vode i tla te mogu znatno utjecati na zdravlje ljudi i Zivotinja. 1z

tog razloga pridaje se sve veca vaznost smanjenju njihovih emisija te se nalazu sve strozi zakonski kriteriji 0 dozvoljenim

koncentracijama VOC-a u okoli$u. Metoda katalitiCke oksidacije pokazala se jednom od najboljih metoda za smanjenje emisija

hlapljivih organskih spojeva, a katalitiCki postupci postaju sve popularniji zbog velikog podruQa potencijalne primjene, zbog

mogucnosti ispunjenja strogih ekoloskih kriterija kao i zbog ekonomske isplativosti u odnosu na ostale tehnologije.

Cilj ovog rada je razvoj metalnog monolitnog katalizatora za katalitiCku oksidaciju toluena, $to ukljuCuje razvoj metode nano$enja

katalitiCki aktivne komponente na metalni monolitni nosaG karakterizaciju pripremljenih katalizatora te ispitivanje njihovih katalitiCkin

znaCGajki. U ovom radu je kao modelna komponenta izabran toluen, s obzirom da je taj spoj uobiCajeni predstavnik aromatskih

hlapljivih organskih spojeva Qje su emisije Gesto prisutne u razli(tim segmentima kemijske procesne industrije.

U cilju sagledavanja kinetike i mehanizma reakcije u radu je detaljno ispitan utjecaj razli(tih reakcijskih varijabli na ukupnu brzinu

reakcije. IstraZivanje je provedeno s ciliem povezivanja fiziCko-kemijskih znaCajki katalizatora koje nastaju kao rezultat primjene

odgovaraju¢e metode priprave i katalitiCkin znaCajki (aktivnost, selektivnost, stabilnost) o kojima zavisi uGnkovitost katalitiCkog

procesa. U zavrsnom dijelu istraZivanja predlozeni su kinetiCki model reakcije te odgovarajuéi matematiCki model reaktora

primjenom temeljne metodologije kemijskog inZenjerstva. Takoder je provedena procjena parametara modela i ocjena prihvatljivosti

predlozenih modela.

The emission of volatile organic compounds (VOCs) into the atmosphere is an extremely big problem nowadays. Due to high toxicity,
volatile organic compounds significantly contribute to the pollution of air, water and soil and can have a significant impact on human
and animal health. For this reason, the importance of reducing their emission is emphasized and the legal criteria for allowed
concentrations of VOCs in the environment are more stringent. Catalytic oxidation proved to be one of the best methods for reducing
the emissions of volatile organic compounds. Catalytic reactions became very popular because of their large potential application area.
Compared to other methods, they can satisfy high environmental standards and ensure economic viability.

The aim of this study is to develop a metal monolithic catalyst for catalytic oxidation of toluene, which includes the development of a
method of applying a catalytically active component to a metal monolithic carrier, characterizing prepared catalysts, and testing their
catalytic properties. Toluene was selected as a model component, as is the usual representative of aromatic organic compounds
which causes air pollution.

In this study, in order to analyse kinetics and mechanism of a given reaction, the influence of different reaction variables on the total
reaction rate was investigated in detail. A research has been conducted in order to analyse physico-chemical characteristics of the
catalysts resulting from the application of the appropriate preparation method and catalytic properties (activity, selectivity, stability) on
which the efficiency of catalytic process depends. In the final part of the research, the kinetic model of reaction and the appropriate
mathematical model of the reactor were suggested using the basic methodology of chemical engineering. An estimation of model

parameters and assessment of the acceptability of the proposed models was also carried out.



142. Dzenita Sola, Ana-Marija Tomié¢, Andreja Zuzié¢ Analiza i optimiranje rada postrojenja
Dzenita Sola; Ana-Marija Tomi¢; Andreja Zuzié

Analiza i optimiranje rada postrojenja

Danasnja industrija suoCena je s izazovima kako podmiriti sve veéu potraZnju za energijom uz manje emisije $tetnih tvari pri

Gemu treba zadovoljiti visoke kriterije kvalitete produkta. Nadziranjem, dijagnostikom i optimiranjem sustava za vodenje industrijskih
procesa osigurava se da postrojenja ostvaruju radne zadatke te ujedno ne utjeCu tetno na okoli§. Ovi ciljevi ostvaruju se
preventivnim nadgledanjem procesa, otkrivanjem i dijagnozom kvarova te optimiranjem sustava za vodenje.

U industrijskim procesima velik broj varijabli potrebno je odrzavati unutar usko definiranih granica kako bi postrojenja radila stabilno,
a kvaliteta produkata bila na visokoj razini. Primjenom suvremenih softverskih alata moguce je statistiCki analizirati rad procesa i
sustava za vodenije, identificirati dinamiCke modele procesa i regulacijskih krugova te optimirati njihove parametre. Time se postize
stabilnije vodenje procesa, veca kvaliteta proizvoda i optimalni rad procesa u svrhu manjeg utjecaja na okolis.

U ovom istrazivanju provedena je cjelovita analiza rada rafinerijskog postrojenja u kojem se optimiranjem sustava za vodenje tezi
ostvariti optimalan rad postrojenja i visoka kvaliteta proizvoda. Na temelju prikupljenih podataka statistiCki se analizira rad postrojenja
atmosferske destilacije i razvijaju dinamiCki modeli regulacijskih krugova. DinamiCki modeli osnova su za ugadanje parametara
regulatora.

Vladanje regulacijskih krugova analiziralo se simulacijski, a u zavrSnom koraku ostvarena su poboljSanja na postrojenju.
StatistiCkom analizom pokazatelja rada prije i poslije optimiranja obuhvaéeni su kljuthi pokazatelji rada postrojenja, kao i kljuChi

parametri kvalitete proizvoda.

Kljuthe rijed: modeliranje procesa, vodenje procesa , optimiranje procesa, atmosferska destilacija, statistiCka analiza

Dzenita Sola; Ana-Marija Tomi¢; Andreja Zuzi¢

Analysis and optimizing of plant operation

Today's industry is faced with many challenges to overcome the growing energy consumption with reduced pollutant emission while
reaching high product quality. Monitoring, diagnosing and optimizing industrial process control system ensure that plants work
optimally in accordance with environmental regulations. These goals are met by preventive monitoring, detection and diagnosis of
malfunctions and control system optimization.

In industrial processes the great number of process variables requires maintenance in strictly defined boundaries for stable plant
operation to achieve high quality of products. Using modern software tools, it is possible to statistically analyse the process and control
system, identify dynamical models of the process and control loops, and optimize control system parameters. The results are more
stable control, higher product quality and optimal operation.

In this research a thorough analysis of the refinery plant is conducted in which optimizing control system strives to optimize overall
plant operation. Based on collected data crude oil distillation unit is analysed statistically and dynamical models of control loops are
developed. Dynamical models tend to be a good basis for controller tuning purpose.

The dynamical behaviour of the control loops is simulated and improved parameters are applied in the real plant. Statistical analysis of

operation prior and after optimization includes the key performance indicators as well as the key parameters of product quality.

Keywords: process modelling, process control, process optimization, crude oil distillation, statistical analysis

143. Robert Bedoié, Filip Brki¢, Tomislav Horvat Poveéanje energetske ulnkovitosti procesa destilacije primjenom dizalica
topline

Optimizacijom modela procesa destilacije ekvimolarne smjese propan-propen odredeni su radni uvjeti koji vode do minimalne

potro$nje energenata. Primjenom dizalica topline s rekompresijom vrénih para (VRC), odnosno vanjskom radnaom tvari (VC) u tako

optimirani model destilacijske kolone odredeni su odgovarajuci investicijski i pogonski troSkovi. Pri ekonomskoj analizi procesa

korigteno je vrijeme amortizacije od 10 godina. Usporedbom dvaju naQlna primjena dizalica topline slijedi da se najvece ustede

ostvaruju primjenom VRC tehnologije.

Through optimization of distillation model for separation of equimolar mixture propane-propene, operating conditions leading to

minimized operating costs are determined. Capital expenses (CAPEX) and operating expenses (OPEX) were calculated for three



optimized cases: conventional distillation process, VRC (vapour recompression column) and VC (vapour compression), with
amortization period set to 10 years. It was determined that for the particular separation task, greatest energy savings are

accomplished with VRC technology.

FAKULTET PROMETNIH ZNANOSTI

144. Helena Dijanié, Marija Ferko, Maja Modri¢ Odredivanje utjecaja kvalitete prometnih znakova na uCestalost nastanka
prometnih nesre¢a

Prometni znakovi su sredstvo pomoéu kojeg nadlezna tijela komuniciraju sa sudionicima u prometu na naQn da ih informiraju o

stanju prometnice, upozoravaju na nadolazeée opasnosti te ograniCenja, zabrane i obaveze. Prometna nesreca je dogadaj na cesti

izazvan kr§enjem prometnih pravila u kojem je sudjelovalo najmanje jedno vozilo u pokretu te u kojem je izazvana materijalna Steta

ili je najmanje jedna osoba ozlijedena ili preminula. Cilj ovog rada je odrediti povezanost izmedu nastanka prometnih nesreca i

kvalitete prometne signalizacije kako bi se odredilo moZe li se uvodenjem kvalitetnije signalizacije pozitivno utjecati na smanjenje

broja nesreéa. U svrhu rada prouCavano je 130 drzavnih cesta u Republici Hrvatskoj. Podaci o znakovima prikupljeni su kroz

projekt kontrole kvalitete prometne signalizacije Zavoda za prometnu signalizaciju pri Fakultetu prometnih znanosti, podaci o PGDP-u i

duljinama prometnica prikupljeni su od strane poduzeéa Hrvatske ceste d.o.o., dok su podaci o prometnim nesreCama preuzeti od

Ministarstva unutarnjih poslova. U svrhu odredivanja korelacije koristeno je vie varijabli, od kojih su se statistiCki znaCajnima

pokazali podaci o prometnim nesre¢ama u uvjetima smanjene vidljivosti (no¢, sumrak, svitanje) na drzavnim cestama, duljina tih

prometnica, PGDP te broj prometnih znakova koji ne zadovoljavaju minimalne propisane uvjete koeficijenta retrorefleksije. Podaci su

obradeni kroz statistiCku analizu pomodu koje je odreden pozitivan koeficijent korelacije izmedu broja prometnih nesreé¢a u uvjetima

smanjene vidljivosti po kilometru ceste i broja nezadovoljavajucih prometnih znakova po kilometru ceste. Ovim se rezultatom pokazalo

kako postoji povezanost izmedu nesreca i prometnih znakova koji ne zadovoljavaju propisanu razinu retroefleksije, odnosno da se s

poveéanjem broja znakova koji nemaju zadovoljavajuéu razinu retrorefleksije oCekuje i poveéanje broja nesreéa u uvjetima

smanjene vidljivosti.

Traffic signs are means by which the competent authorities communicate with traffic participants and inform them about the state of
road, alert them about the upcoming threats and restrictions, prohibitions and obligations. Traffic accident is an incident on the road
caused by violation of traffic rules involving at least one vehicle on the move and where material damage has been caused or at least
one person has been injured or had died. The aim of this paper is to determine the correlation between the occurrence of traffic
accidents and traffic signalization quality in order to determine if the introduction of better signalization can positively influence the
reduction of accidents. For the purpose of this paper, 130 state roads were studied in the Republic of Croatia. Signalization data were
collected through a traffic control project of the Department for Traffic Signalization at the Faculty of Transport and Traffic Sciences.
AADT data and road length were collected from road maintenance company Hrvatske ceste d.o.o., while data on traffic accidents were
taken over by the Ministry of the Interior. For the purpose of determining the correlation, several variables have been used. As a
statistically significant variables there are: traffic accidents occurred under conditions of reduced visibility (night, dusk, dawn) on state
roads, length of these roads, AADT and number of traffic signs that do not meet the minimum prescribed values of retroreflection
coefficient. Data were processed through statistical analysis by which a positive coefficient of correlation between accidents and
unsatisfactory traffic signs was determined. This result showed that there is a correlation between these variables, i.e. that with
increase of the number of traffic sings that don't have a satisfactory level of retroreflection, an increase of the number of accidents in

low visibility conditions is expected.

145. Dijana Beganovié, Josip Dankié, Matija Kelekovié, Ana Meznarek Dizajniranje funkcionalnosti usluge informiranja vozaCa
smanjene i otezane komunikacijske sposobnosti u prometnom okruzenju

Osnovna ideja ovog rada je konceptualni prijedlog arhitekture sustava za prilagodenu uslugu Giji je cilj isporuka informacija u

prometnom okruzenju za ciljanu skupinu korisnika (korisnici s oSte¢enjem sluha, problemom u govorno-glasovnoj komunikaciji,

disleksijom, disgrafijom, daltonizmom i tjelesnim invaliditetom), a koji su vozaQ. Svrha usluge informiranja je pruzanje

stvarnovremenskog informiranja u prometu, pruzanju usluge pomo¢i na cesti i podizanja kvalitete Zivota korisnika i njihovog

sudjelovanja u prometnom okruzenju. PredloZzena usluga svojim funkcionalnostima temelji se na suvremenim tehnologijama za

isporuku informacija u prometu, a arhitektura je temeljena na Cloud Computing konceptu koji koristi modele elektroniCkog poslovanja.

Rjesenje se ostvaruje u obliku aplikativnog rje$enja koji korisniku isporuCuje potrebnu informaciju u obliku koji je prilagoden

njegovim poteskoéamal/invaliditetu. Ovim prijedlogom oCekuje se poveéanje stupnja kvalitete Zivota te mobilnosti korisnika u

prometnom okruzenju.

The main idea of this paper is to recommend conceptual design of architecture for customized delivery of information in traffic



environment for a target user group (users with hearing impairment, speech — voice communication impairment, dyslexia, dysgraphia,
daltonism and physical disabilities), who are drivers. The purpose of the information service is providing real — time traffic information,
providing roadside assistance and increasing the quality of life of users and their participation in traffic environment. The
recommended service is based on modern technology for delivering information in traffic, and system architecture is based on Cloud
Computing concept that uses models of electronic business. The solution is accomplished in the form of application that provides
necessary information to user in a form adapted to his/her disability. This recommendation is expected to increase the qality of life and

mobility of the users in the traffic environment.

146. Josip KovaC Levantin, Nikola RenCte, Nikola Cvetkovi¢, David Ribi¢, Filip Kasuba Projektiranje, izrada i eksploatacija
bespilotne letjelice fiksnih krila s kanard konfiguracijom

Ovaj rad opisuje proces projektiranja, izradu i eksploataciju bespilotne letjelice. PoCetni dio rada odnosi se na projektiranje bespilotne

letjelice na osnovi idejnih namjena letjelice sve do dizajna i preliminarnih izraCuna. Prvi dio zavr§ava uvodom u performanse i

njihovim dobivanjem eksperimentalnim metodama. Drugi dio rada objasnjava izradu letjelice. Objasnjen je odabir materijala,

materijali koriSteni pri izradi, metode koriStene kod izrade trupa i krila letjelice. Treéi dio rada baziran je na sustavima bespilotne

letjelice. Poglavlje polazi od nuznih sustava za let letjelice, njihovog odabira, implementacije i nana rada. Dalje se razlazu

dijelovi potrebni za pomicanje upravijaCkih povrsina, proces odabira frekvencije, odabir anetena i telemetrija. Posljednji dio rada tiGe

se eksploatacije letjelice. Takoder, dan je pregled izrade i kori$tenja kardanskog ovjesa namijenjenog testiranju letjelice. Opisana je

procedura testiranja letjelice na tlu i u zraku preko kartica leta. Naposljetku, opisani su zahtjevi od strane pravne regulative za

izvodenje leta.

This paper describes the process of designing, manufacturing and exploitation of the Unmanned Aerial Vehicle (UAV). The initial part
of the paper deals with the design of UAV based on conceptual purpose all the way to design and preliminary calculations. The first
part ends with an introduction to UAV performance together with experimental methods of obtaining performance data. The second
part of the paper explains the design of UAV. The choice of materials, materials used, fabrication methods of fuselage and wings, are
explained. The third part of the paper is based on UAV systems. The chapter starts with the necessary UAV flight systems, their
selection, implementation and mode of operation. Furthermore, the parts needed to move the control surfaces, the frequency selection
process, the choice of aerials and telemetry are explained. The last part of the paper concerns the exploitation of the UAV. Moreover,
an overview of the design and use of cardan suspension for the testing of the aircraft is given. The procedure for testing the aircraft on

the ground and in the air through the flight card is described. Finally, the requirements of the flight regulations are described.

FAKULTET STROJARSTVA | BRODOGRADNJE

147. Dalibor dela, Nikola RajCi(:, Marin Mileti¢, Hrvoje Selak, Martin Kotarski, Jurica Mustaé MehatroniCki sustavi s
hidrauliCkim, pneumatskim i elektriChim pogonima
Mehatronika kao jedna od multidisciplinarnih znanosti, saCinjena od strojarstva, elektrotehnike, elektronike, informacijskih znanosti, a
sve viSe i biologije i drustvenih znanosti predstavlja jedno pogodno okruzenje za razvoj svjetski popularne STEM revolucije. STEM
revolucija predstavlja termin koji obiljezava napredak multidisciplinarnosti pod okriliem znanosti, tehnologije, inzenjerstva i
matematike.
Inspiriran tim trendom, pokrenut je projekt istrazivanja mehatroniCkih sustava s raznim vrstama pogona, hidrauliCkim, pneumatskim
i elektritnim s ciliem razvoja pouthih nastavnih maketa. Izradene makete mehatroniCkih sustava ¢e studentima pruziti moguénost
praktiChe potvrde teoretski usvojenih znanja i ohrabriti ih ka daljnjem razvoju novih sustava ili pobolj$anju postojeéih primjenom
inovativnih rjeSenja.
Upravljanje mehatroniCkih sustava s hidrauliCkim pogonima opisano je kroz projekt upravljanja elektrohidrauliCkim robotskim
manipulatorom putem mobilnog uredaja sa zaslonom osjetljivim na dodir i Bluetooth veze. Inovativna rieSenja iz pneumatike su
demonstrirana kroz projekte pneumatske prese s regulacijom sile, sustava kuglice na ploQ aktuirane pneumatskim misi¢ima i
sustava koji rje$ava problem sinkroniziranog rada pneumatskih cilindara upotrebom Matrix ventila. KonaCho, elektriChi pogoni ée se

razmatrati kroz sustav kuglice na kotaQu pogonjenim koraChim motorom.

Mechatronics as one of the multidisciplinary areas, combined of mechanical engineering, electrical engineering, electronics, computer
science, along with an incresing contribution of biology and social sciences, represents a suitable environment for development of
globally recognized STEM revolution. STEM revolution refers to revolution of science, technology, engineering and mathematics.
Inspired by this trend, a research project on the subject of different drive methods of mechatronic systems, hydraulic, pneumatic and

electric, was started. The goal of the project was to enable the students to experimentally confirm theoretically acquired knowledge



concerning mechatronic systems. Designed systems will also serve them as an encouragement to involve themselves in development
of other mechatronic systems or in improving the existing ones by implementig inovative solutions.

Analysis of a mechatronic system with hydraulic drive is presented through a project dealing with wireless control of an
electrohydraulic robotic manipulator by using a mobile device via Bluetooth connection. Inovative solutions regarding pneumatics are
demonstrated through projects of pneumatic press with force control, ball on plate system actuated by pneumatic muscles and through
system concerning the simultaneous action of multiple pneumatic cylinders using a Matrix valve. Finally, electric drive is represented

through a project of ball on wheel actuated by a stepper motor.

GEODETSKI FAKULTET

148. Samanta BaCi¢, Dina Grubisi¢, Senka Jukié¢ Analiza vremenskih promjena geoidnih undulacija modela geoida
ITSG-Grace2014 na podruQu Europe s posebnim osvrtom na podru(Je Republike Hrvatske
Praéenje promjena ubrzanja sile teZe Zemlje jedan je od osnovnih zadataka u geodeziji i povezanim znanstvenim podruQima.
Satelitske gravimetrijske misije CHAMP, GRACE i GOCE omogucile su kontinuirano opazanje promjena ubrzanja sile teze Zemlje
uz globalnu pokrivenost. U ovom radu analizirane su regionalne promjene geoida iz mjeseChih podataka GRACE misije na podru(ju
Europe s posebnim osvrtom na podrufe Republike Hrvatske. Uz analizu mjeseChih rie$enja za definirano podrue, u radu je
dokumentirana teorijska osnova modela geoida te naCini njegova odredivanja. Takoder, dana je teorijska osnova globalnih
geopotencijalnih modela i satelitskih misija (CHAMP, GRACE i GOCE). Na temelju mjesethih rie$enja modela geoida
ITSG-Grace2014 prikazane su regionalne promjene geoida i ispitana je njegova kvaliteta. Osim toga, u radu je usporeden model
geoida ITSG-Grace2014 s modelima geoida HRG2009, EGM2008 i EIGEN-6C4 na podruQu Republike Hrvatske.
Kljune rijeQ: geoid, globalni geopotencijalni modeli, ITSG-Grace2014, satelitske misije.

Monitoring of Earth gravity field variations is one of the basic tasks in geodesy and related scientific areas. Satellite gravity missions
CHAMP, GRACE, and GOCE enabled continuos observation of Earth gravity field variations with global coverage. This paper
analyses regional variations of geoid from monthly solutions of GRACE mission in Europe with particular reference to the territory of
Republic of Croatia. Furthermore, this paper elaborates on the theoretical basis of the geoid and the ways of its determination. The
theoretical basis of global geopotential models and satellite missions (CHAMP, GRACE, and GOCE) are given, as well. Based on the
monthly solutions of geoid model ITSG-Grace2014, regional geoid variations were presented and their quality was examined.
Furthermore, in this paper geoid model ITSG-Grace2014 was compared with geoid models HRG2009, EGM2008, and EIGEN-6C4 on
the territory of Republic of Croatia.

Key words: geoid, global geopotential models, ITSG-Grace2014, satellite missions.

GRADEVINSKI FAKULTET

149. Marko Perjan, Mihovil Rajkovié, Filip Stos Moguénosti primjene ekspandiraju¢e poliuretanske smole u sprjeCavanju
hidrauliCkog sloma tla hidrotehniCkih nasipa
Moguénosti primjene ekspandirajuée poliuretanske smole u sprieCavanju hidrauliCkog sloma tla hidrotehniCkih nasipa

Marko Perjan, Mihovil Rajkovi¢, Filip Stos

Pozitivna iskustva u dosada$njoj primjeni ekspandirajuée poliuretanske smole u geotehniCkoj praksi pruzila su osnovu za

ispitivanje primjene iste tehnologije u hidrotehnici, za sanaciju, odnosno pobolj$anje svojstava postoje¢ih hidrotehniCkih nasipa.
Povoljna svojstva ekspandirajuée poliuretanske smole dokazana prethodnim ispitivanjima dala su poticaj za ispitivanje. Razmatranjem
vige razli(tih varijanti odabran je optimalan model za provedbu ispitivanja. Uspostavljanjem fizikalnog modela u laboratorijskim
uvjetima omoguceno je ispitivanje smanjenja vodopropusnosti u uzorcima pijeska, Sljunka te njihove mjesavine. Usporedbom
rezultata prije i nakon ugradnje ekspandirajuée poliuretanske smole u navedene materijale tla istrazen njezin uGnak na smanjenje
vodopropusnosti navedenih materijala.

Temeljem znanja steCenih laboratorijskim ispitivanjima na spomenutim modelima, dane su preporuke za buduéa znanstvena

istrazivanja ove teme.

Kljuthe rijeQ: nasip, vodopropusnost, ekspandirajuéa poliuretanska smola, Darcyjev zakon, fizikalni model

Use of expansive polyurethane resin in prevention of hydraulic failure of flood protection levees

Marko Perjan, Mihovil Rajkovi¢, Filip Stos



Positive experience in former use of expansive polyurethane resin in geotechnical practice has provided a basis in research of using
the same technology in hydraulics, in terms of restoration and improvement of levees. Recent research showed great results of
expansive polyurethane resin and gave rise for future research. Considering multiple variants, the chosen physical model was optimal
for the research. Upon establishing a model in laboratory conditions, tests could be conducted, and thus water permeability reduction
could be measured in sand, gravel and mixture of sand and gravel. The effect of expansive polyurethane resin could be tested by
comparing the results of hydraulic conductivity coefficients before and after the injection of expansive polyurethane resin.

Based on all the knowledge and skills acquired within the laboratory research, future scientific research methods are proposed.

Key words: levee, water permeability, expansive polyurethane resin, Darcy's law, physical model

150. Antonija Cikojevié, Filip FerenCak i Josip Husajina Pobolj$anje karakteristika rijethog praga modifikacijom luthog oblika
POBOLJSANJE KARAKTERISTIKA RIJECNOG PRAGA MODIFIKACIJOM LUCNOG OBLIKA

Rijethi pragovi su popreChe regulacijske gradevine (ja je osnovna funkcija stabilizacija uzduznog profila korita. Ovim gradevinama
se smanjuje degradacija dna korita i optimizira vodni rezim povrsinskih i podzemnih voda. Postoje razna rjeSenja u projektiranju i

u izvedbi pragova ovisno o erozijskim i morfoloskim uvjetima. Glavni problemi s kojima se pragovi u prirodi suoCavaju su o$te¢enje
nizvodne noZice uslijed generiranja ubrzanog teGenja te lokalna nestabilnost u dodirnim toCkama praga i obala uzrokovana

erozijom materijala od kojega je obala izgradena.

Kako prema postojecoj literaturi nema naglagenog kriterija odabira oblika praga za pojedine praktiChe situacije, cilj ovoga rada je
izraditi laboratorijski model ravnog poprethog i luChog praga te ispitati otpornost navedenih oblika za uvjete optere¢enja u kojima ¢e
se konstrukcija nadi tijekom uporabnog vijeka. Modifikacijom oblika praga ée se pokusati, za praktiChe primjene, povecati otpornost

konstrukcije i stabilizirati obale u uporignim toCkama gradevine u odnosu na postoje¢a rieSenja.

Osnovna premisa je da ée se luChi prag po vise kriterija pokazati kao povoljniji izbor. Prvenstveno se misli na izdrZljivost
konstrukcije oblika luka ji ée se slom dogoditi pri veéim protocima nego kod ravnog popreChog praga. Teoretskim dijelom rada
pojadnjeni su rezimi teCenja vode preko praga te se daje uvid o silama koje djeluju na pojedinu Gesticu tijela konstrukcije.
Navedene su teze o doprinosu ukljestenja susjednih Gestica na stabilnost luChog praga, a takoder je pojanjena i moguénost
pojave mehanizma uru$avanja praga. Fizikalnim modelom provedena su po tri ispitivanja za luChi i ravni poprethi prag te su
dobiveni rezultati tabliCho i grafiCki obradeni. Ovim se radom doprinos ukljestenja Cestica, kao posljedica tlocrtne promjene oblika,
nije pokazao kao temeljni faktor ojaCanja praga, ve¢ je popreCho oblikovanje krune luthog praga — spustanjem blizu obala,
znaCajnije utjecalo na stabilizaciju reZima strujanja. Ovakvom modifikacijom geometrije luChog praga postignuti su bolji rezultati u

vidu povecanja otpornosti praga, pravilnije raspodjele brzina, stabilizacije obala te u konaici ekonomiChosti izgradnje.

KljuGne rijeQ: lutni prag, ravni poprehi prag, stabilizacija obala, uklje$tenje luGhog praga, modificirani luhi oblik

IMPROVEMENT OF THE CHARACTERISTICS OF THE RIVER THRESHOLD BY MODIFYING THE ARCHED SHAPE

The river thresholds are transverse regulation constructions whose main function is stabilization of the longitudinal profile of the
riverbed. These constructions are used to reduce degradation of the riverbed bottom and to optimize the water regime of surface and
underground waters. There are various solutions in designing and execution of the thresholds, depending on erosion and
morphological factors. The main problems which the thresholds in the nature are facing are damage of the downstream foot due to the
accelerated flow generation and local instability at the touchpoints of the river thresholds and the coasts caused by erosion of the

material from which coasts are built.

Since the existing literature doesn’t stress the criteria for choosing the threshold shape for individual practical situations, the aim of
this paper is to construct a laboratory model of the straight transverse and arched threshold, and to examine the resistance of these
forms for load conditions which a construction may encounter during the lifetime of use. For practical purposes, the resistance of the

construction will be increased and the coasts will be stabilized in foothold points by modifying the shape of the threshold, in relation to



the existing solutions.

The basic premise is that the arched threshold will turn out to be a more favourable choice, according to many criteria. Firstly, it is
about the durability of the arch-shaped construction which would break at greater flow rates than a straight transverse threshold would.
In the theoretical part of the paper, the flow regimes over the thresholds are explained and insight about forces which act on a single
particle of the construction body is provided. The theses are provided which explain how adhesion of the adjacent particles contributes
to the stability of the arched threshold. The paper also explains the possibility of the emergence of the threshold collapse mechanism.
Using the physical model, three trials for the arched threshold and three trials for the transverse threshold were conducted, and given
results were processed in tables and graphically. This paper showed that the contribution of the particle adhesion (as the result of the
layout shape change) did not prove to be a fundamental factor of the threshold reinforcement, but the transverse shape of the arched
threshold crown significantly affected the stabilization of the flow regime, by lowering near the coasts. By this modification of the
arched threshold geometry, better results were achieved in terms of increasing the resistance of the threshold, better speed

distribution and, finally, profitability of the construction.

Key words: arched threshold, transverse threshold, stabilization of the coasts, particle adhesion, modification of the arched threshold

151. Anamarija Alagusié, Gabrijela Hrg, Marija Lokin Karakterizacija pona$anja Gvora CeliChe geodetske kupole

Geodetske kupole su gradevine koje svojom stabilno$¢u, ali i estetikom danas sve viSe konkuriraju drugim vrstama gradevina koje
su raSirenije u svijetu. Od pedesetih godina proslog stolje¢a svoju primjenu nalaze u kulturnim, stambenim i sportskim objektima.
Kroz godine su se postupno razvijali razliQti oblici i tehnike montaZe takvih vrsta kupola te Gvorni spojevi kao vazni dijelovi te
cjeline. Kao predmet istraZivanja u ovom radu odabrano je najjednostavnije rjesenje Gvora kupole koje je optimalno iz aspekta
montaZe. Taj je Gvor oblikovan kao spoj na preklop sastavljen od 5 do 6 $tapnih elemenata sa spljo$tenim krajevima koji su
savinuti i medusobno spojeni jednim vijkom. Nedostatak ovakvog oblikovanja Gvora je pojava uCnaka drugog reda u blizini spoja,
uslijed savinutosti krajeva i ekscentriciteta sile. Posljedica toga je znaCajno reducirana otpornost spoja u odnosu na otpornosti
pojedinathih elemenata. S ciliem pobolj$anja ujednaCavanja pouzdanosti konstrukcije kupole, odnosno procjene ponasanja takvog
naQna spajanja, detaljno je analizirano pona$anje jednog elementa u Gvoru pri viaChom i tlaChom optereéenju. Za odredivanje

otpornosti spoja koristena su tri pristupa, odnosno metodologije istraZivanja - analitiCka, eksperimentalna i numeriCka.

U praksi se koristi pojednostavljeni teorijski interakcijski izraz za procjenu otpornosti kritithog presjeka savinutog spljostenog dijela
cijevi. lako je uvrijeZen u praksi, nedostatak ovog analitiCkog pristupa je da se postojanje ekscentriciteta uzima u obzir bez
uvaZavanja predznaka optereéenja i poloZaja elementa u Gvornom spoju. Izuzetno nepovoljni preliminarni analitiCki rezultati bili

su motivacija za provedbu eksperimentalne i numeriCke metodologije istraZivanja.

Eksperimentalnom metodom u laboratoriju je ispitano 6 uzoraka spoja cijevi, od toga 3 na vlaChu te 3 na tlaChu silu. Utvrdeno je da
vlathi uzorci otkazuiju pritiskom po omotaQu rupe, a tlaChi izboQvanjem spljostenog dijela cijevi. Dobiveni su dijagrami sila - pomak,
za dva karakteristiCha mjerna mjesta te dijagrami sila - pomak prese kojima je opisano pona$anje uzoraka pod djelovanjem viathe,
odnosno tlathe uzduzne sile u cijevnom elementu. Analizom rezultata uoGena je velika sliChost u ponasanju uzoraka. U svrhu

utvrdivanja stvarnih svojstava materijala provedena je viatha proba na 6 standardiziranih epruveta izvadenih iz uzoraka cijevi.

NumeriCka istraZivanja su provedena koriste¢i programski paket ANSYS 15.0. Na temelju laboratorijskih ispitivanja kalibrirana su 2
numeriCka modela ovisno o smjeru optereéenja (vlak ili tlak). Buduéi da je u laboratoriju ispitana samo jedna geometrijska
konfiguracija za vlak i tlak, druga konfiguracije spoja analizirana je s dodatna dva numeriCka modela ovisno o smjeru optereé¢enja. Na
temelju rezultata dobivenih numeriCkim simulacijama utvrdeno je da je za otpornost Gvora mjerodavno otkazivanje tlaChog elementa

izboQvanjem spljostenog dijela cijevi i to za drugu konfiguraciju spajanja.

Nakon provedenog laboratorijskog i numeriCkog istraZivanja, napravljena je karakterizacija ponasanja na temelju dijagrama sila -
pomak. Izmedu ostalog, time su utvrdene mjerodavne otpornosti razmatranog Gvornog spoja. Tako utvrdene eksperimentalne i
numeriCke otpornosti pokazuju zadovoljavajuée poklapanje s analitiCkim otpornostima izraCunatim koristeéi izmjerena geometrijska i

mehaniCka svojstva.



Na temelju provedenih analiza predloZeno je novo rje$enje oblikovanja Gvora, spajanjem ravnih (nesavinutih) spljostenih dijelova
cijevi na posebno oblikovani CeliChi lim. Na taj na(in se anulira nepovoljni utjecaj ekscentriciteta i uOnaka drugog reda. Kako bi se
dokazala uQnkovitost takvog rieenja, napravljeni su dodatni numeriCki modeli te je na temelju rezultata te analize izvréena
karakterizacija njihovog ponasanja.

lako je numeriCkim simulacijama potvrdeno da se predloZenim oblikovanjem spoja mogu ukloniti prethodno navedeni nedostaci,
potrebno je tu konfiguraciju dodatno ispitati. Kako bi se dobilo realnije ponasanje Gvornog spoja, preporuka je ispitivanje provesti na

stvarnom Gvoru na jednom polju ili pak na stvarnoj kupoli.

Na kraju je potrebno naglasiti da je ovo istrazivanje prvi korak rjieSenju inZenjerskog problema iz prakse. Dobiveni rezultati i
proiza$li zakljuGi definitivno idu u prilog brze montaZe i ujednaCene pouzdanosti Qtavog konstrukcijskog sustava geodetskih
kupola. Provedeno istrazivanje je doprinos poveéanju sigurnosti ovog tipa konstrukcija koje se koriste na razli(itim manifestacijama

s velikim brojem posijetitelja.

Geodesic domes are structures that nowadays, with their stability and aesthetics, are increasingly competing with other types of
buildings that are more common in the world. Since the 1950’s their application has been found in cultural, housing and sports
facilities. Throughout the years, various forms and techniques of mounting such dome types have been developed gradually together
with nodal joints as important parts of the structure. The main subject of this research is the simplest solution of the dome node, which
is optimal from the aspect of assembly. This node is formed as a lap connection composed of 5 to 6 truss members with flattened ends
that are bent and interconnected by one bolt. The disadvantage of such a node design is the emergence of second-order effects near
the connection due to the bending of the ends and the eccentricity of the force. As a consequence, the resistance of the connection,
with respect to the resistance of the individual members, is significantly reduced. In order to improve the uniformity of the design of the
dome structure, i.e. the assessment of the behaviour of such connecting mode the behaviour of one element in the node at the tensile
and compressive loads was analysed in detail. Three approaches, i.e. research methods - analytical, experimental and numerical were

implemented to determine the resistance of the connection.

In practice, a simplified theoretical interaction expression is used to evaluate the critical cross-sectional resistance of the bended
flattened tube part. Although it is most commonly used in practice, the disadvantage of this analytical approach is that the existence of
eccentricity is taken into account regardless of internal force direction and the position of the element in the junction. Extremely

unfavourable preliminary analytical results were the motivation for the extended experimental and numerical research.

Experimental part of the research included testing of material properties of tubes and 6 specimens of tube connections. Three tube
connections were tested in tension and 3 in compression. It was found that the failure of tensile specimens occurred due to the
bearing around bolt hole and the failure of compressed specimens occurred due to the buckling of the flattened tube part. The force -
displacement diagrams for two characteristic measuring points at the tube and force — stroke (testing machine) diagrams were
obtained that describe the behaviour of samples under the tensile or compressive axial forces in the tube member. Analysis of the
results revealed a great similarity in the behaviour of the samples. For the purpose of determining the actual properties of the material,

a tensile test was performed on 6 standardized tubes extracted from tube samples.

Numerical research was conducted using the ANSYS 15.0 software package. Based on the laboratory tests, 2 numerical models were
calibrated depending on the load direction (tensile or compression). As only one geometric configuration in tension and compression
was tested in the laboratory, the other configuration of the connection was analysed with two additional numerical models depending
on the load direction. Based on the results obtained by numerical simulations, it was found that the buckling of the flattened part of the

compressed element is relevant for the resistance of the node, for the second configuration of the connecting.

After the extensive experimental and numerical research, behavioural characterization was performed based on the force -
displacement diagrams. Among other things, the relevant resistance of the considered node connection was determined.
Experimentally and numerically determined resistances showed a satisfactory correlation with respect to the analytical resistances

calculated using the measured geometrical and mechanical properties.

Based on the analyses carried out, a new solution for node design was proposed by connecting straight flattened tube end sections to

a specially shaped steel plate. In this way, the adverse effects of eccentricity and second-order effects are annulled. In order to



demonstrate the effectiveness of such a solution, additional numerical models have been made and based on the results of this

analysis; the characterization of their behaviour was performed.

Although numerical simulations have confirmed that the proposed design of the connection can remove the aforementioned
drawbacks, this configuration has to be further researched. In order to obtain a more realistic behaviour of the node, it is

recommended that the test should be conducted on a real node in one field or in a real dome.

In the end, it should be emphasized that this is the first step in solving the practical engineering problem. The obtained results and the
resulting conclusions are definitely in favour of fast assembly and uniform reliability of the entire structural system of geodesic domes.
Conducted research is a contribution to safety of these structures which are used at various manifestations with large number of

visitors.

Kategorija: (c) Nagrada za individualni ili timski znanstveni i umjetniCki rad u podruQu translacijskih istraZivanja (jedan do deset

autora)

Kategorija: (d) Nagrada za "veliki" timski znanstveni i umjetniCki rad (vi$e od deset autora)

| PODRUCJE DRUSTVENIH ZNANOSTI

|EKONOMSKI FAKULTET, AKADEMIJA LIKOVNIH UMJETNOSTI | FILOZOFSKI FAKULTET

152. Martina Rzounek, Mirna Savi¢, Benedikta Vilenica, Katija Buslje, Martina NikonaCié, Emilija KopCali¢, Petar Cujo
(Akademija likovnih umjetnosti), Dora Bartol (Filozofski fakultet), Mario JeliCi¢, Giacomo Trenz, Karlo Knezié, Luka Knezié¢
(Ekonomski fakultet) Promocija Hrvatske kulture tijekom Europskih sveudli$nih igara u Zagrebu i Rijeci 2017. godine izradom
interaktivnih skulptura hrvatskih izuma

U danasnje vrijeme mlade ne zanima kultura jer se nije prilagodila inovacijama. Mladi Zele biti u interakciji sa skulpturama. Zato ih
klasiChe statiChe skulpture ne priviaCe koliko interaktivne.
Projekt vodi tim studenata Ekonomskog fakulteta u Zagrebu i Akademije likovnih umjetnosti u Zagrebu. Financira ga Ministarstvo
turizma Republike Hrvatske i ima podrsku Hrvatske agencije za malo gospodarstvo, inovacije i investicije, grada Zagreba i grada
Rijeke. Projekt je bio medijski pokriven u tematskim medijima za akademske gradane Hrvatske poput emisije ,Studentski grad” na
Mreza TV, Z1 televiziji, ali i na poznatim kanalima poput HRT1 - ,Dobro jutro Hrvatska“ te na web portalima poput Studentski.hr,
Radio student, X-ica, Netokracija... Cilj projekta bio je izradom i prezentacijom interaktivnih skulptura iz hrvatske kulturne povijesti
(penkala, torpedo i kravata) na inovativan naQn privuéi posjetitelje Europskih sveudlignih igara. Skulpture su bile postavljene od 12.
do 25. srpnja, 2016. na lokacijama Europskih sveudli$nih igara — u Zagrebu i Rijeci. Interaktivne skulpture penkala, torpeda i kravate
te animator koji je predstavljao hrvatskog znanstvenika i inovatora Nikolu Teslu privukli su posjetitelje i turiste koji su se svojom
inicijativom fotografirali i objavljivali slike hrvatskih izuma i izumitelja na druStvenim mrezama. Iskori§tavanjem snage drustvenih
mreza fotografije koje su se objavljivale vidjeli su i prijatelji posjetitelja te se tako multiplicirala promocija, ne samo Europskih
sveudlignih igara, nego i hrvatske kulture i turizma. Ovim interdisciplinarnim projektom unutar akademske zajednice ZagrebaCkog
sveu(lista rijeSio se problem priblizavanja kulture mladim ljudima, ali i upoznavanja turista s hrvatskim svjetskim izumima kojima
se ionako, nazalost, rijetko javno ponosimo. Kultura Republike Hrvatske na taj je naCin postala zanimljivija i spojiva s danasnjim
najGe8éim naCinom komunikacije mladih ljudi - drustvenim mrezama. Projektom se ojaCala kulturno umjetniCka scena mladih
Republike Hrvatske, a cijeli projekt privukao je pozornost velikog broja medija posto takva vrsta promocije hrvatskih izuma i uspjeha

nedostaje.

Young generations these days are not interested into culture because it has not adjusted to innovations. They want to be in interaction
with sculptures. That is why classical static sculptures do not attract them as much as interactive ones do.

Project was led by a team of students from Faculty of economics and business Zagreb and Academy of fine arts Zagreb. Ministry of
Tourism of the Republic of Croatia has financed the project, while Croatian Agency for SMEs, City of Zagreb and City of Rijeka
supported it.

The project was covered by in thematic TV-shows for academic citizens of Croatia like ,Studentski grad” on Mreza TV, on Z1
television, but also on nation wide known TV channels like HRT1 - ,Dobro jutro Hrvatska“ and on web portals like Studentski.hr,

Radio student, X-ica, Netokracija...

A goal of this project was attracting visitors of European Universities Games 2016, that were hosted in Zagreb in Rijeka from July 12



until July 25 in 2016 by making and presenting interactive sculptures from Croatian cultural history (a pen, a torpedo and a tie) in an
innovative way.

Interactive sculptures of a pen, torpedo and a tie and an animator were representing Croatian scientist and innovator Nikola Tesla.
They attracted visitors and tourists that took photos of Croatian inventions on their own initiative and posted them on different social
media networks.

By using power of social networks, not only did visitors of European Universities Games see the sculptures, but also did their friends
from all over the world, too. This way Croatian culture and tourism was promoted together with European university games.

This interdisciplinary project inside academic community of University of Zagreb solved a problem of bringing culture closer to young
people, but also introducing tourists with Croatian world known inventions people are unfortunately rarely publicly proud of. Croatian
culture this way became more interesting and connectable with today's most common way of communicating with young people —
social networks. The project strengthened culturally — artistic scene of the young in Republic of Croatia, and got attention of a large

number of media, as this kind of promotion of Croatian inventions and successes is nowadays missing.
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153. Josip Krajnovié (FSB), Bosko MarinCié¢ (FSB), Tomislav Sabljak (FSB), Nick Findrik (FSB), Borna Kresimir Vlasié¢
(FSB), Ljudevit Putarek (FSB), Matej Horvat (FSB), Matko Skutari (FSB), Matko PeCanié (FSB), Mislav Bosnjak (FSB),
Marijan Balasko (FSB), Dario Hojsak (FSB), Niko Trumbi¢ (FSB), Toma Budanko (FSB), Matija Juras (FSB), lvan Cvok (FSB),
Antun Stjepan Pongrac (FSB), Jelena Sklebar (FSB), Domagoj Luksié¢ (FSB), lvan Marijanovié (FSB), Marcel Besedié¢ (FER),
Mateo Milovac (FER), Nediljko Jerkovié¢ (FER), Filip Sklebar (FER), Fran Fioli¢ (Ekonomski fakultet) Projekt Formula Student -
Strix
Formula Student je medunarodno natjecanje koje je 80.-tih godina proSlog stoljeca iniciralo SAE (engl. Society of Automobile
Engineers) strukovno udruzenje ameriCkih inZzenjera vezanih uz automobilsku industriju. Nakon iznimnog uspjeha u SAD-u,
natjecanje se prosirilo i u Europu gdje ga organizira europska strukovna udruga inzenjera strojarstva IMECHE (engl. Institution of
Mechanical Engineers). Zadnijih godina zbog iznimnog interesa brojnih sveudli$ta iz cijelog svijeta broj natjecatelja na glavnom
natjecanju, koje se svake godine odrzava u Silverstoneu u Velikoj Britaniji, je ograniCen na sto momGadi.
Treba naglasiti da primarni cilj nije natjecanje u brzini vozila i voznii, nego je to natjecanje u kojem se buduéi inZenjeri natjieQu u
svim fazama projekta izrade vozila. Samo natjecanje sastoji se od dva glava dijela, statiCkog i dinamiCkog. StatiCki dio natjecanja
podrazumijeva ocjenijivanje koncepta vozila, dokumentiranje faza razvoja, tehniCki pregled vozila i troskovnik. Ocjenjivad su ugledni
profesori i poznati inZenjeri iz vrhunskog auto $porta, od kojih su neki i voditelji timova u natjecanjima Formule 1. DinamiCki dio
obuhvaca provjeru stabilnost vozila, utrku ubrzanja te sposobnosti vozila na stazi.
FSB RACING TEAM, koji je uspje$no izradio vozilo za ovogodi$nje natjecanje, u ovoj akademskoj godini broji 25 Ganova studenata
Fakulteta strojarstva i brodogradnje, Fakulteta elektrotehnike i raCunarstva te Ekonomskog fakulteta Sveudli§ta u Zagrebu. S prvim
okupljanjima te dogovorima za izradu koncepta vozila i svim ostalim radnjama zapoCeli su u rujnu 2015. godine.
Cjelokupni dizajn i konstrukciju osmislili su studenti, Ganovi tima, $to je detaljno opisano i obja$njeno u sklopa ovoga rada. Takoder
su opisani organizacija tima, marketinski dio projekta i izrada pojedinih dijelova bolida. U projektnim zahtjevima za konstrukciju bolida
obradeni su zahtjevi regulirani pravilnikom Formule Student, koji je u tehniCkom pogledu u nekim dijelovima vrlo sliCan onome iz
Formule 1. U prikazu rjeSenja tih zahtjeva opisane su izvedbe i funkcija nosive reSetkaste konstrukcije vozila, preinake na motoru,
izvedba pogona i prijenosnika snage, pedale, ovjes, spremnik goriva, vatrozid, elektronika za upravljanje motorom i vozilom, oklop i
sjedalo te udarna zona. U fazi projekta nazvanoj izrada dan je opis primijenjenih materijala, opis izrade reSetke i primjeri izrade nekih

dijelova bolida.

Formula Student is an international competition that was initiated by SAE (Society of Automotive Engineers). After the initial success in
the US the competition expanded to Europe. European competition is organized by the European Association of Mechanical
Engineers IMECHE (Institution of Mechanical Engineers). In recent years, due to the extraordinary interest of many universities from
around the world, the number of competitors in the UK competition is limited to one hundred teams.

It should be emphasized that the primary goal of the competition is not about vehicle speed and driving skills, but about a process in
which future engineers compete at all phases of the vehicle design. The competition consists of two main parts: static and dynamic
events. The static events involve assessing of the vehicle concept, documentation of the development phase, technical scrutineering
and cost report. The evaluators are distinguished professors and renowned top sports car engineers, some of whom are team leaders
in Formula 1. The dynamic events include skidpad, acceleration, autocross, and endurance which evaluate vehicle performance on the

track. FSB RACING TEAM has successfully developed a vehicle for this year's competition. Team consists of 25 members which are



all students of the University of Zagreb. Vehicle development started with the first gatherings and arrangements in September 2015.
The entire vehicle was designed by students. This paper discusses in detail process of design and development of the vehicle. This
paper also describes team organization, business plan of the project and the production of the certain parts of the car. Design
requirements for the construction of the car are regulated by the Rulebook of the Formula Student, which is in some aspects similar to
the rulebook of Formula 1 competition. These requirements are described in the presented solution. Presented solution describes
assessment of the vehicle spaceframe, engine modification, power transmission, pedal box, suspension, fuel tank, firewall, vehicle
electronic systems and impact attenuator. Presented solution also describes production process and materials used in the process of

vehicle construction.

UMJETNICKO PODRUCJE

AKADEMIJA DRAMSKE UMJETNOSTI, AKADEMIJA LIKOVNIH UMJETNOSTI, MUZICKA AKADEMIJA,
TEKSTILNO-TEHNOLOSKI FAKULTET, ARHITEKTONSKI FAKULTET | FAKULTET POLITICKIH ZNANOSTI

154. Studenti Akademije dramske umjetnosti, Akademije likovnih umjetnosti, MuziCke akademije, Tekstilno-tehnoloskog
fakulteta, Arhitektonskog fakulteta i Fakulteta politiCkih znanosti Opera L. JanaCeka "Lukava mala lisica"

Opera 'Lukava mala lisica' Leo$a JanaGeka ovogodi$nii je zajedniCki projekt MuziCke akademije, Akademije dramske umjetnosti,
Akademije likovnih umjetnosti, Tekstilno tehnolodkog fakulteta, Arhitektonskog fakulteta, Studija dizajna, Fakulteta politiCkih znanosti

i zagrebaCkoga HNK-a.

Opera u tri (na, koju je JanaGek skladao inspiriran stripom Stanislava Loleka, dopuniv&i ga priCom Rudolfa T&snohlideka iz
dnevnog lista Lidové noviny, praizvedena je u Brnu 1924., a Hrvatsku premijeru imala je 1939. godine. Najnovija je to suradnja
Hrvatskog narodnog kazali$ta u Zagrebu i sedam sastavnica zagrebaCkoga Sveudlidta, u sklopu koje veé osmu godinu zaredom

viSe od 300 zagrebaCkih studenata na pozornici sredi$njeg nacionalnog teatra predstavlja svoje umjetniCko stvaralastvo.

Zbog satiritha sadrzaja punog humora i erotiChih elemenata, kao i moravskoga dijalekta kojim je pisana, priCa o ‘Lukavoj maloj
lisici’ postala je iznimno popularna. Od nje je JanaCek stvorio troQnsku operu, uprizorivsi Zivotni ciklus ljudskoga i Zivotinjskog
svijeta. Svijet ljudi i svijet Zivotinja u djelu postoje paralelno i medusobno se prozimaju, istodobno zadrzavajuc¢i svaki svoju
posebnost. No, izmedu ta dva svijeta postoji jaz, koji se oQtuje i kroz radnju i kroz medusobno razumijevaniju likova. lako i ljudi i

Zivotinje ove opere, govore istim Geskim dijalektom, medusobno se ipak ne razumiju.

Mathias Behrends, operni redatelj i voditelj opernog studija na Bern University of Arts, potpisuje reZiju najnovije produkcije, a

premijerom 'Lukave male lisice' dirigirao je maestro Mladen Tarbuk.

Opera "The Cunning Little Vixen” written by Leo$ JanaCek is a joint project of the Music Academy, the Academy of Dramatic Art,
the Academy of Fine Arts, the Faculty of Textile Technology, the Faculty of Architecture, Design Studies, the Faculty of Political

Science and the Zagreb National Theater.

This collaboration between the Croatian National Theater in Zagreb and the seven members of the Zagreb University, which for the
eighth consecutive year has attracted more than 300 students from Zagreb on the stage of the central national theater to express their

artistic creativity.

Because of the satirical content full of humor and erotic elements, as well as the Moravian dialect written, the story of "The Cunning
Little Vixen” has become extremely popular. From there JanaCek created opera in three acts, stirring up the life cycle of the human
and animal world. The world of humans and the world of animals in this opera play exists in parallel and interconnecting each other
while at the same time retaining each other's specialty. But there is a gap between these two worlds, which is manifested both through
action and through the mutual understanding of the characters. Although both humans and animals of this opera speak the same
Czech dialect, one does not understand each other.

Mathias Behrends, operatic director and leader of the opera studio at Bern University of Arts, signes the direction for latest production,

and for the premier of "The Cunning Little Vixen” orchestra was guided by master conductor Mladen Tarbuk.




MUZICKA AKADEMIJA

155. Jana Blazanovi¢, Katarina Brkan, Magdalena Cvitan, Petra Caleta, Katarina Dimsi¢, Paulina Papo, Andrea Grdenié,

Ema Gross, Matija Jerkovi¢, Marija-Katarina Juki¢, Franka KovaCevié, Ivana KovaCevié, Dora LovreCi¢, Gabriela

Paradzik, Mia Ple$a, Marija Vuksi¢, Hana Zdunié, Klara ZeCevié Bogojevié¢ Projekt "Harmonija disonance: tragom tradicijskih
pjevanja"

Projekt Harmonija disonance: tragom tradicijskih pjevanja zamisljen je kao mjesto susreta studenata MuziCke akademije i vrsnih
pjevaCa tradicijske glazbe. Voden idejom premo8$éivanja procijepa izmedu svjetova akademskih i tradicijskih glazbenika, umjetniCke
i tradicijske glazbe, on je prije svega otvorio prostor zajedniCkog uCenja, isku$avanja i stvaranja glazbe. Ovaj je koncert proizaao
upravo iz te otvorene i slobodne komunikacije glazbom.

[J Kroz niz radionica koje su prethodile koncertu vrsni su poznavatelji tradicijskih pjevanja — Josko Caleta, Jure Milo$ i Noel Suran —
zajedno sa studenticama postupno oblikovali i konathi program koncerta u kojem se susreéu, sudaraju i na neuobiCajen naCln
proZimlju razliQti stilovi tradicijskih pjevanja Istre, dalmatinske obale, otoka i zaleda.

[] Glazbenostilske osobitosti tradicijskih glazbi ovih regija u pojedinim su aspektima bitno drugalje od onih zapadnoeuropske
umjetniCke glazbe. Netemperiranost, mikrointervali, disonance — klasitho se obrazovanom uhu mogu doimati poput sasvim
nepoznatog jezika. Izazov s kojim su se usvajajudi stilove tih tradicijskih pjevanja susretali studenti, istodobno je i izazov koji ovaj
koncert postavlja pred svoju publiku — spremnost na traganje za zvukovnim skladom naoko nepopravljivo neskladne "disonance".
[ Koncert Harmonija disonance: tragom tradicijskih pjevanja bio je posve¢en etnomuzikologu i dugogodi$njem profesoru
etnomuzikologije na MuziCkoj akademiji u Zagrebu akademiku Jerku Beziéu. |

U projektu su od samog poCetka sudjelovale: Jana Blazanovi¢, Katarina Brkan, Magdalena Cvitan, Petra Caleta, Katarina

Diméi¢, Paulina Dapo, Andrea Grdeni¢, Ema Gross, Matija Jerkovi¢, Marija-Katarina Juki¢, Franka KovaGevi¢, lvana KovaGevié,
Dora Lovre(¢, Gabriela Paradzik, Mia Ple$a, Marija Vuksi¢, Hana Zdunié i Klara ZeGevié Bogojevié.

[ Svi materijali vezani uz projekt, koje nije bilo moguce priloziti uz prijavu (programska knjizica, novinska kritika, radijska emisija
posveéena projektu, video snimka cijelog koncerta, video snimke Hrvatske televizije snimljene za potrebe emisije DruStvena mreza
koja bila posvec¢ena predstavljanju projekta) dostupni su na mreznoj stranici
https://drive.google.com/drive/folders/0B1PNzA_ZkYameUhRZGVoSEOOMOk?usp=sharing.

The project Harmony of Dissonance: Traces of Traditional Singing was conceived as a meeting place for the students of the Academy
of Music and the master singers of Croatian traditional music. Guided by the idea of bridging the gap between the worlds of academic
and traditional musicians, art and traditional music, the project aimed to create a space of mutual learning, experimenting and creating
music. The final concert was thus the result of open and free communication through music.

(1 In a series of workshops that preceded the concert, the experts of traditional singing — Josko Caleta, Jure Milo§ and Noel Suran —
together with the students and singers, have gradually formed the final program of the concert in which the different styles of traditional
singing of Istria, the Dalmatian coast, islands and hinterland meet, clash and mix in unexpected ways.

[J The musical and stylistic features of the traditional musics of these regions in many aspects significantly differ from Western European
art music. Its untemperedness, microintervals and dissonances might easily seem like an unknown language to a classically educated
ear. The challenge the students faced in the process of initiation of a sort into the styles of traditional singing, mirrors the challenge
which faced the audience of this concert — the readiness to look for the harmony of sound in a seemingly disharmonic "dissonance".

[1 The concert Harmony of Dissonance: Traces of Traditional Singing was dedicated to the academician Jerko Bezi¢, ethnomusicologist
and a long-time ethnomusicology professor at the Academy of Music in Zagreb.

[ From the beginning the project involved following participants: Jana BlaZanovi¢, Katarina Brkan, Magdalena Cvitan, Petra Caleta,
Katarina Dimsi¢, Paulina Papo, Andrea Grdeni¢, Ema Gross, Matija Jerkovi¢, Marija-Katarina Juki¢, Franka KovaCevié, Ivana
KovaCevié, Dora Lovre(¢, Gabriela Paradzik, Mia Ple$a, Marija Vuksié, Hana Zduni¢ and Klara ZeGevié Bogojevié.

[1 All the materials about the project, that could not be attached to the written application (programme booklet, critical review, radio
broadcast dedicated to the project, integral video recording of the concert, as well as raw video material recorded at the concert by
Croatian National Television) are available online at:
https://drive.google.com/drive/folders/0B1PNzA_ZkYameUhRZGVoSEO0OMOk?usp=sharing.

Kategorija: (e) Nagrada za posebne natjecateljske uspjehe pojedinaca ili timova



| PODRUCJE BIOMEDICINE | ZDRAVSTVA

| FARMACEUTSKO-BIOKEMIJSKI FAKULTET

156. Luka Bender, Jelena Durbek, Ana Glibo, Severina JajCevié, Ivana Kosier, Jelena Kurija, Martina Laus, Karolina Miljak,
Jelena Misi¢, lva Mitrovi¢, Petra Nerali¢, Tajana Iva Pejakovi¢, Stjepan Peri¢, Bruno RaCki, Sara Sipicki, Mia §ojat, Jelena
Tkalec, Marin Tusinec, Dalia Vadunec, Iva Vlak, Marin Vrhovac, Tea Zebié¢, Karlo Zili, Katarina Zuni¢ Nagrada za najbolju
udrugu studenata farmacije i medicinske biokemije na svijetu
Na 62. Svjetskom kongresu Medunarodne federacije studenata farmacije (eng. International Pharmaceutical Students’ Federation,
IPSF) odrzanom u Zimbabveu, Udruzi studenata farmacije i medicinske biokemije Hrvatske (CPSA) dodijeljena je Sidney J. Relph
nagrada za najbolju i najaktivniju udrugu na svijetu! To je najvece priznanje koje jedna udruga studenata farmacije i medicinske
biokemije moze primiti. Radi se o nagradi za najve¢u aktivnost, komunikaciju, inovaciju i rad udruge tijekom cijele godine. Timski
rad, u kombinaciji s azurnim izvje$¢ima, novim projektima, marljivim i pozrtvovnim radom kandidira udrugu za titulu najbolje na
svijetu. Navedena nagrada dodjeljuje se jednom godi$nje na Svjetskom kongresu IPSF-a. Ovo je neizmjeran uspjeh za hrvatske
studente, pogotovo uzimajuéi u obzir velilinu i broj Qanova udruge (ali i velillnu drzave i ukupan broj studenata) u odnosu na

druge, vece drzave!

At the 62nd World Congress of International Pharmaceutical Students’ Federation (IPSF) held in Zimbabwe, the Croatian Pharmacy
and Medical Biochemistry Students’ Associatio (CPSA) was awarded the Sidney J. Relph award for best and most active association
in the world! It is the biggest recognition an association can receive. It is the award for the highest level of activity, communication,
innovation and work of an association throughout the whole year. Teamwork, combined with prompt and up-to-date reports, new
projects and hard work allows an association to be nominated for the title of the best association in the world. It is awarded once a
year, during the IPSF World Congress. This is a huge success for Croatian students, especially considering the size and number of

members of the association (but also the size of the country and total number of students) compared to other, bigger countries!

MEDICINSKI FAKULTET

157. Luka Grgar Inovacija "Jednokratni hidrofilni urinarni kateter u kompletu s antiseptiCkim sredstvom"”
'Radi se o0 znaCajnoj inovaciji u podruQu medicine - jednokratnom urinarnom kateteru koji se ne moze kontaminirati. Izvedeno je u
kombinaciji s antiseptiCkim sredstvom koje stvara mehaniCku barijeru na povrsini katetera.
Student Luka Grgar dobitnik je 3 srebrne medalje i to:
- na medunarodnoj izlozbi inovacija ARCA 2015 u Zagrebu
- na medunarodnoj izlozbi inovacija iENA 2015 u Nurnbergu

- na medunarodnoj izloZbi inovacija Genova Inventions u Zenevi - travanj 2016

te 3 zlatne medalje i to:

- na studentskoj izlozbi inovacija INOVA MLADI u Zagrebu

- na medunarodnoj izlozbi inovacija u Kini - studeni 2016

- na medunarodnoj izlozbi inovacija INOVA BUDI UZOR u Zagrebu - studeni 2016

Sve nagrade dobivene su u kategoriji Medicina

|PODRUCJE DRUSTVENIH ZNANOSTI

|FAKULTET ORGANIZACIJE | INFORMATIKE

158. Leo Sini$a Radosié, Alen MartinCevié, Antonio Lopac, lvan Or$olié¢ Visestruki pobjednici brojnih hackathona (RH i EU)
Studenti kontinuiranim proaktivnim djelovanjem na samom Fakultetu i sudjelovanjem na raznim natjecateljskim dogadajima u
Hrvatskoj i Europi promiQu te predstavljaju Fakultet i Sveudliste u najboljem svjetlu. Njihovu sposobnost i uspjeh potvrduje i niz
osvojenih nagrada, prvih mjesta i priznanja ali i ostvarenih odnosa s najprestiznijim organizacijama i tvrtkama u svijetu. Prolaze¢i niz
selekcija i preduvjeta za sudjelovanje na prestiznim natjecateljskim dogadanjima, promiQu Fakultet, Sveudliste ali i cjelokupnu

akademsku zajednicu Republike Hrvatske na EU razini medu istaknutim i renomiranim vrénjacima i strunjacima iz podru(Ja ICT-ja.

Through continuous proactive work on the Faculty and through participation on various competitive events throughout Croatia and
Europe, the students promote and represent their Faculty and University in the best of light. Their ability and success is affirmed by a

series of won awards and recognition, but also by established contact with some of the most prestige organisations and companies in



the world. Passing a number of selections and preconditions to participate in the most prestige events, they promote their Faculty,
University but also the academic community of the Republic of Croatia as a whole, on the European level alongside some of the most

renowned peers and experts from the area of ICT.

| PODRUCJE PRIRODNIH ZNANOSTI

| PRIRODOSLOVNO-MATEMATICKI FAKULTET

159. Dora Klindzi¢, Mateo Kruljac Efekti egzoplanetarne gravitacije na kolonizaciju CovjeCanstva i evoluciju Zivota

U ovom radu, koji je sudjelovao na natjecanju Odysseus 2016., razmatramo kako egzoplanetarna gravitacija utjeGe na Govjekovu
sposobnost gibanja i predvidamo kako izgledaju Zivotni oblici na drugim planetima te kako ¢e se razvijati, ukoliko postoje. Odysseus
je vodece natjecanje vezano uz svemirsku znanost za mlade. Na natjecanju postoje 3 grupe — «Skywalkers», «Pioneers» i
«Explorers». U sve tri kategorije u prosjeku se prijavi preko 100 radova. Posljednja kategorija je za studente 17-22 godine i trazi

od studenata da postave znanstvenu tezu, istraZe ju, naprave znanstveni rad te ga prezentiraju. Natjecanje se organizira na razini
drZzave, regionalnoj razini i svjetskoj razini. ProSle godine smo na razini drzave osvojili prvu nagradu, a na regionalnoj razini

nagradu za najinovativniju ideju. Sudionici na natjecanju studenti su iz cijelog svijeta (npr. Indija i Kamerun 2016.).

U nekom trenu u buduénosti, ako CovjeCanstvo Zeli naseliti planete van SunCeva sustava, bit ¢e potrebno odrediti raspon
planetarnih uvjeta u kojima bi ljudi mogli prezivjeti i funkcionirati. Uz to, trebali bismo moci predvidjeti svojstva moguceg Zivota
koji bi se mogao susresti, ako postoji. Iz tog razloga u prvom dijelu rada razmatramo koja ograniCenja gravitacija postavlja na ljudsko

tijelo, a u drugom utjecaj gravitacije na evoluciju.

model koji razmatra energetsku potroSnju hodanja tako da se noga modelira kao obrnuto njihalo. Oba pristupa potvrduju da bi se uz
rigorozni trening moglo ostvariti hodanje na planetima koji imaju gravitaciju do 5gZemlja. Uzimajuéi u obzir dobiveno ograniCenje,

razmatramo dugotrajne uCnke na ljude koji bi Zivjeli na planetima s gravitacijom manjom ili veéom od one na Zemlji.

U dijelu rada o egzoplanetarnom Zivotu, razmatramo kako lokalna gravitacija utieGe na velillnu gradbenih elemenata Zivota. Iz
dobivene informacije poku$avamo zakljuQti kako ée izgledati unutarnja grada i geometrijski oblik moguéih oblika Zivota koji su se

razvili uz drugadju gravitaciju. Na kraju rada svoje zakljuCke prenosimo na dosad otkrivene egzoplanete.

Studente se predlaZe za Rektorovu nagradu na temelju osmisljanja nove znanstvene ideje, istrazivanja i pisanja znanstvenog
rada (ja je vrijednost prepoznata na medunarodnom natjecanju, kao i prezentacije tog rada na skupu pred struChom komisijom.
Vrijednost rada potvrduje (njenica da je na drzavnoj razini osvojio prvu nagradu, a na medunarodnoj razini osvojio je nagradu za

najinovativniju ideju.

In this work, which took part on the Odysseus 2016. competiton, we consider how exoplanetary gravity influeneces the ability of a
person to perform locomotion and we anticipate the evolution of possible lifeforms on other planets. Odyssues is the leading world
competition for young scientists. There are 3 competition groups — «Skywalkers», «Pioneers» and «Explorers». Every year,

there are more than 100 submitted projects. The last group is for students of 17-22 years of age and requires the students to form a
scientific hypothesis, perform a research, write a paper and present it. The competition consists of 3 stages — country, regional and
world. Last year we won the national competition and won the prize for the most innovative idea on the regional competition. Students

from all around the world take part in the competition (i.e. India and Cameroon in 2016).

At some point in the future, if mankind hopes to settle planets outside the Solar System, it will be crucial to determine the range of
planetary conditions under which human beings could survive and function. Additionally, we should be able to anticipate the traits of
any lifeforms we could possibly encounter. For this purpose, in the first part of our paper, we observe the limitations which gravity
imposes on the human body, and in the second part, the influence of gravity on the course of evolution.

Initially, we examine the ultimate limits at which the human skeleton breaks and muscles become unable to lift the body from the
ground. We also produce a new model for the energetic expenditure of walking, by modelling the leg as an inverted pendulum. Both
approaches conclude that, with rigorous training, humans could perform normal locomotion at gravity no higher than 5 gEarth. Bearing
this limit in mind, we consider the long-term effects on humans inhabiting planets with weaker or stronger gravity.

In the section on exoplanetary life, we recount how gravity dictates the scaling of size from the cellular to the macroscopic level. We



use this information to speculate on the form and internal build of lifeforms that evolved in alternate gravity, ultimately applying our

findings to examples of known exoplanets.

The students are recommended for the Rector’'s award based on coming up with a new scientific idea, performing a scientific
research and writing a paper the value of which was recognized by an international committee in a prestigious competition. An added
plus is that the students successfully presented the work in a conference-like setting. The value of this work is further confirmed by the

fact that it won the national competition and was awarded a prize for the most innovative idea on the international competition.

| PODRUCJE TEHNICKIH ZNANOSTI

|FAKULTET ELEKTROTEHNIKE | RACUNARSTVA

160. Enes Garibovi¢é Enes Garibovié: Iznimni sportski uspjesi u karateu

Student Enes Garibovié (an je Karate kluba Varazdin, reprezentativac Republike Hrvatske u karateu, Vrhunski sportas Il.

kategorije Hrvatskog olimpijskog odbora te korisnik Razvojnog programa za vrhunske sportase HOO-a.

Njegovi dosadasnji sportski uspjesi i priznanja ukljuQuju:

- Europske sveudlli$ne igre 2016. (Zagreb, Rijeka) — dva zlata (pojedinatho i ekipno);
- Europsko prvenstvo 2017. (Sofija, Bugarska) — zlato;

- Europsko prvenstvo 2016. (Limassol, Cipar) — bronca;

- Europsko prvenstvo 2015. (Zurich, Svicarska) — srebro;

- Prvo mjesto na svjetskoj rang listi u kategoriji mladi seniori (U21) — 84 kg;

- Svjetsko prvenstvo 2015. (Jakarta, Indonezija) — 7. mjesto;

- Balkansko prvenstvo 2017. (CaCak, Srbija) — dva zlata (pojedinatho i ekipno);

- Balkansko prvenstvo 2016. (Sarajevo, Bosna i Hercegovina) — dvije bronce (pojedinatho i ekipno);
- Balkansko prvenstvo 2015. (Dubrovnik, Hrvatska) — ekipno zlato;

- Sedam puta prvak Republike Hrvatske;

- Najbolji sportas Grada Varazdina za 2015. i 2016. godinu;

- Dobitnik Nagrade Grada Varazdina za iznimne rezultate u sportu;

- Dobitnik posebnog Rektorovog priznanja za iznimna sportska postignuéa na Europskim sveudli$nim igrama 2016.

Student Enes Garibovi¢ is a member of the Varazdin Karate Club, national team player of karate for the Republic of Croatia,
categorised athlete (top athlete 2nd category) by the Croatian Olympic Committee, and beneficiary of the COC Development Program

for top athletes.

His previous sports achievements and recognitions include:

- European University Games 2016 (Zagreb, Rijeka) — two gold medals (individual and team);
- European Championship 2017 (Sofia, Bulgaria) — gold medal;

- European Championship 2016 (Limassol, Cyprus) — bronze medal;

- European Championship 2015 (Zurich, Switzerland) — silver medal;

- First place in the world rankings in the category of younger seniors (U21) — 84 kg;

- World Championship 2015 (Jakarta, Indonesia) — 7th place;

- Balkan Championship 2017 (CaCak, Serbia) — two gold medals (individual and team);

- Balkan Championship 2016 (Sarajevo, Bosnia and Herzegovina) — two bronze medals (individual and team);
- Balkan Championship 2015 (Dubrovnik, Croatia) — team gold medal;

- Seven times champion of the Republic of Croatia;

- The best athlete of the City of Varazdin for 2015 and 2016;

- Recipient of the Varazdin City Award for outstanding results in sport;

- Recipient of the special Rector's certificate for outstanding sports achievements at the European Universities Games 2016.



FAKULTET KEMIJSKOG INZENJERSTVA | TEHNOLOGIJE

161. Marko Rukavina Posebni natjecateljski uspjesi u karateu
Prijedlog dodjele Rektorove nagrade za posebne natjecateljske uspjehe u karateu kolege Marka Rukavine, studenta 3. godine

preddiplomskog studija Primijenjena kemija Fakulteta kemijskog inZenjerstva i tehnologije Sveudli$ta u Zagrebu.

GRADEVINSKI FAKULTET

162. Dino Povrzeni¢ Vrhunski sportski rezultati uz studiranje na Gradevinskom fakultetu

Student druge godine preddiplomskog studija Dino Povrzeni¢, Gan je muske nacionalne reprezentacije Hrvatskog karate saveza,
drugu godinu zaredom najuspjesniji sporta$ grada Karlovca, a i ove godine najuspjesniji sportas KarlovaCke Zupanije.

Zapazeniji rezultati kolege Povrzenica su: 1. mjesto na Europskom prvenstvu za kadete u Novom Sadu, 2. mjesto na Europskom
prvenstvu za kadete u AzerbajdZanu, Europske sveudli$ne igre: pojedinatho - 3. mjesto, ekipno - 1. mjesto, Balkansko prvenstvo
2. mjesto, Europsko ekipno prvenstvo — juniori - 1.mjesto, Europsko prvenstvo - mladi seniori — Svicarska - 7. Mjesto, Europsko
prvenstvo — seniori - Francuska - 1/8 finala, Svjetsko prvenstvo — seniori — Austrija - 1/8 finala

Premier league — Austrija - 2.mjesto (to je ujedno turnir koji se boduje za Olimpijske igre u Tokiu - 2020. godine), Svjetski kup -
3.mjesto. Osim toga, kolega je viSestruki prvak Republike Hrvatske. Uz sve ove sportske uspjehe, dva treninga dnevno, kolega
Povrzeni¢ uspjesno ispunjava sve svoje studentske obaveze i redoviti je student. Zbog svega navedenog, predlazemo kolegu za

Rektorovu nagradu na temelju posebnih natjecateljskih uspjeha.

Dino Povrzenic is a second year student on our Faculty. He is a member of the national team of the Croatian Karate Union and a
most successful athlete in the city of Karlovac for the second year in a row, and this year he is the most successful athlete of the
Karlovac County. Some of the excellent results of Dino Povrzeni¢ include: 1. place on the European Championship for Cadets in

Novi Sad, 2nd place on the European Championship for Cadets in Azerbaijan, European Universities Games: individual — 3rd place,
team — 1st place, 2nd place on the Balkan Karate Championship, European Karate Championship — Junior team — 1st place,
European Championship — younger seniors — Switzerland — 7th place, European Championship — seniors, France — 1/8 final, World
Championship — seniors — Austria — 1/8 final Premier League — Austria — 2nd place (the tournament results are taken into
consideration for the upcoming 2020 Summer Olympics in Tokio), World Cup — 3rd place. Apart from the above-mentioned results and
two trainings per day, colleague Povrzeni¢ successfully fulfils all of his responsibilities on the Faculty as a full-time student.

Therefore, we recommend our colleague for the Rector's Award based on his exceptional competition achievements.

Kategorija: (f) Nagrada za druStveno koristan rad u akademskoj i Siroj zajednici

INTERDISCIPLINARNO PODRUCJE

FAKULTET POLITICKIH ZNANOSTI, EKONOMSKI FAKULTET, PRAVNI FAKULTET, FILOZOFSKI FAKULTET,
AKADEMIJA DRAMSKE UMJETNOSTI, EDUKACIJSKO-REHABILITACIJSKI FAKULTET | FAKULTET
STROJARSTVA | BRODOGRADNJE

163. Barac lvana, Batini¢ Sven, Isaykov Pavel, KoprCina Filip, Kostan Roko, RadoCaj Lucija, Runje Leon, Strelec Dorotea,
Spoljarié Martina, Tati¢ Minea (Fakultet politiCkih znanosti), Anusi¢ Vedran, Basi¢ Lucija, Leko Domagoj, Masnec Tara,
Orsanié Marta, Petosié Mislav, Sisko Antonija, Sutila Elena, Vukeli¢ Viktor, ZubCié Ines, Zemlji¢ Marta (Ekonomski
fakultet), Babi¢ Tea, Breitenfeld Hana Ilvana, Bungi¢ lva, Cavlovié Dijana, Hud Marija, Joki¢ Kristina, Klasi¢ Nikola,
Majdanzié¢ Marija, Novak Tina, Nui¢ Viktorija, Pandurevié Ines, StupiCié Anamarija, SokaC Ana, Vrkljan Josipa, Zrinjski
Ivan (Pravni fakultet), Kolesarié Marina, LonCar Sara, Vi$i¢ Andrija (Filozofski fakultet), Ali¢ Dalia (Akademija dramske
umjetnosti), LjubiCi¢ Iva (Edukacijsko-rehabilitacijski fakultet) i Jakupié Vilim (Fakultet strojarstva i brodogradnje) MODEL
EUROPEAN UNION ZAGREB 2016 (MEUZ 2016)

Model European Union Zagreb (dalje u tekstu: MEUZ) medunarodna je obrazovna konferencija koja se sastoji od simulacije rada

institucija Europske unije (Europskog parlamenta i Vije¢a EU), strukturiranih dijaloga s donositeljima odluka i struChjacima o aktualnim

pitanjima iz podruQa politika koje se tiQu mladih, te tematskih radnih skupina koje se bave pojedinim javnim politikama.

MEUZ 2016. odrzan je od 2. — 7. listopada 2016. u Hrvatskom saboru i Gradskoj skupstini Grada Zagreba. Medutim, organizacijski




je projekt trajao je od 1. svibnja 2016. do 31. oZujka 2017. To je bilo ujedno i Getvrto izdanje ove konferencije u Zagrebu, koje je ove
godine okupilo 104 mladih iz 23 drzave. Na sveCanosti otvorenja konferencije su gostovali ministar vanjskih i europskih poslova

Miro KovaCi ministrica socijalne politike i mladih Bernardica Juretié, uz ostale visoke uzvanike.

Tijekom Sestodnevne konferencije, odrZano je $est strukturiranih dijaloga s donositeljima odluka i struChjacima iz $est resornih
ministarstava i Europskog parlamenta, kao i radionica o javnom govornistvu i pregovorima (u suradnji s ministrom savjetnikom
Europske sluzbe za vanjsko djelovanje Andreasom Listom), te simulacija zakonodavnog postupka u EU na teme dva izabrana

prijedloga pravnih akata (teme migracije i okoliSne politike).

Projekt je zamisljen kao specifitha radionica za mlade, Qja je svrha na interaktivan i inovativan nalin omoguéiti mladima stjecanje
boljeg razumijevanja naQina funkcioniranja institucija EU u praksi. Kroz simulaciju, sudionici iz prve ruke uGe o sloZenosti
uobiGajenog zakonodavnog postupka EU na na(n da im se dodjeljuju pozicije u odgovarajuéim tijelima EU, i to: pozicija zastupnika u
EP, ministra u Vije¢u EU, lobista, te novinara. U sklopu konferencije izdavane su digitalne novine i blog “Youth for Europe” pod

vodstvom predstavnice organizacijskog tima.

Obnasajuci uloge, sudionici kroz viSednevnu simulaciju raspravljaju o dvama stvarnim i aktualnim zakonodavnim prijedlozima,
prilazuéi uz njih amandmane, te glasajuéi u konaChici o zavrénom tekstu direktive, odnosno uredbe. Ovom metodom sudionici
prestaju biti pasivni primatelji udZbeniCkog znanja, te postaju aktivni sudionici u edukacijskom procesu. Uz znanje o institucijama,
naCelima, standardima i temeljnim vrijednostima EU, sudionici razvijaju i svoje govorniCke te pregovaraCke vjestine, uCe se
diplomatskom ophodenju, stjeCu bolje razumijevanje o promjenama u politici, te im se razvija svijest o vaznosti gradanske

participacije, kako na lokalnoj tako i na europskoj razini.

MEUZ 2016 okupio je 104 studenata razliCtih profesionalnih profila iz Hrvatske te Cak 23 drzave Europe. Organizacijski tim je za
projekt na natjeCaju dobio financijska sredstva programa Erasmus+ EU (32.150,00 EUR), dobio sredstva od HEP-a preko natjeCaja
,Svjetlost na zajedniCkom putu®, objavio informativni video o EU u suradniji s Predstavnistvom EK u Hrvatskoj) i ostvario suradnju sa
Zakladom Hanns Seidel. Organiziran je pod visokim pokroviteljstvom Ureda Predsjednice RH, Odbora za europske poslove Hrvatskog
sabora, Europskog parlamenta, Gradske skupstine Grada Zagreba i uz sluzbenu podrsku i suradnju sa Sest ministarstava (resori
vanjskih i europskih poslova, znanosti i obrazovanja, unutarnjih poslova, socijalne politike i mladih, okoli$a, rada i mirovinskoga
sustava). Na konferenciji su sudjelovali predstavnici pet ministarstava te su raspravljali o temama s mladima. Konferenciju su
podrzali tadadnji zastupnici EP-a, Andrej Plenkovi¢, Davor Skrlec, Tonino Picula i Ruza Tomasi¢ Jji su predstavnici i gostovali

na strukturiranim dijalozima s mladima o aktualnim temama migracija, populizma, Brexita, TTIP-a itd. Za vrijeme konferencije, osam
radnih skupina raspravljalo je o javnim politikama i donijelo preporuke u tematskim cjelinama poput: pozicioniranje EU u vanjskim
poslovima s Rusijom i Turskom, Brexit i buduénost EU, migracije i europske granice, odrzive okoline politike, aktivne politike

zaposljavanja mladih i dr.

Projekt je, uz mnogo uloZenog vremena, truda i ljubavi, organiziran od strane zagrebaCkih studenata s nekoliko sastavnica
SveuQlista u Zagrebu (Fakulteta politiCkih znanosti, Pravnog fakulteta, Ekonomskog fakulteta, Filozofskog fakulteta,
Edukacijsko-rehabilitacijskog fakulteta, Akademije dramske umjetnosti), a korisnici projekta bili su studenti s viSe od 15 fakulteta iz
RH i Europe. Nakon uspje$no zavr§enog Cetvrtog izdanja, zapoGeo je organizacijski proces MEUZ 2017 koji ée se odrzati u

svibnju ove godine.

Model European Union Zagreb (further in text: MEUZ) is an international educational conference which consists of the simulation of
the EU institutions (the European Parliament and the Council of the European Union), structured dialogues with decision-makers and
experts on current issues related to youth-oriented policies, and thematic working groups which deal with certain public policies. MEUZ
2016 took place from 2nd to 7th of October 2016, at the Croatian Parliament and the City Assembly of the City of Zagreb. However,
the organising process lasted from May 1st, 2016 to March 31st, 2017. It was the 4th edition of this conference in Zagreb, which
gathered 104 young people from 23 European countries. The opening ceremony of the event was attended by the Minister of Foreign
and European Affairs of Croatia Miro KovaG the Minister of Social Policy and Youth of Croatia Bernardica Jureti¢ and other respected

guests.



During the six days’ conference, six structured dialogues with decision-makers and experts from six ministries and the European
Parliament were held, as well as public-speaking and negotiating workshop (in cooperation with the Minister of Foreign Affairs of the
European External Action Service, Andreas List), and a simulation of two ordinary legislative procedures of EU regarding the subjects

of migration and environmental policy (the two chosen proposals).

The project was specifically designed as a workshop for young people that is ought to, in an interactive and innovative way, provide
young people with a better understanding of the way EU institutions function in practice. Through the simulation, participants face the
complexity of the ordinary EU legislative procedure first hand, by being assigned to a position of a certain EU body, that is: a Member
of the European Parliament (MEP), a Minister of the Council of the European Union, a lobbyist, and a journalist. During the
conference, a digital newspaper and a blog were published under the name “Youth for Europe” under the leadership of a member of

the organizing team.

By taking the roles, the participants debate on the two real and current legislative proposals through this several days long simulation,
enclose their amendments, and ultimately, vote on the final directive and regulation. This whole method provides active participation in

educational process, unlike the passive textbook knowledge acquisition.

Beside the knowledge about the institutions, principles, and fundamental values of the EU, participants have the opportunity to
develop their public-speaking and negotiating skills, they acquire the characteristics of diplomatic behaviour, develop better
understanding on changing processes in politics, and evolve the awareness on citizen participation, both on the local and the

European level.

MEUZ 2016 gathered 104 students with different professional backgrounds from Croatia, as well as from 23 other European states.
The project team ensured the financial support of EU Erasmus+ programme (32.150,00 EUR), as well as the donation from HEP
under the "Light on our way” (Svjetlost na zajedniCkom putu) Call for projects 2016. Moreover, an informative video about EU was
published in cooperation with the Representation of the European Commission in Croatia. MEUZ 2016 was held under the high
patronage of the Office of the President of Croatia, the European Affairs Committee of the Croatian Parliament, European Parliament
and its former President Martin Schulz, the City Assembly of the city of Zagreb and with the official support and cooperation with six
ministries (the ministries of: foreign and European affairs, science and education, interior affairs, social policy and youth, environment,

work and retirement system). The conference had guests from all six ministries who engaged in a dialogue with the youth.

The conference was also supported by the MEPs: Andrej Plenkovi¢, Davor Skrlec, Tonino Picula and RuZa Tomasié, whose
representatives took part in structured dialogues with young people regarding the current issues, such as migration, populism, Brexit,
TTIP, etc. During the conference, eight working groups debated on public policies and brought out certain recommendations for
policy-makers in the topics such as: the EU position in affairs with Russia and Turkey, Brexit and the future of the EU, migration and
European borders, sustainable environment politics, active politics on youth employment etc.

The members of the organizing team of MEUZ 2016 conference were students from different faculties of the University of Zagreb,
such as the Faculty of Political Science, Faculty of Law, Faculty of Economics and Business, Faculty of Humanities and Social
Sciences, Faculty of Education and Rehabilitation Sciences and Academy of Dramatic Art, who invested a great deal of time, effort
and love into the project. The participants of the conference were students from more than 15 different faculties around Croatia and
the rest of Europe. After this successfully completed 4th edition, organizing process for the 5th edition already begun, and MEUZ 2017
will take place in May 2017.

MEDICINSKI FAKULTET, KINEZIOLOSKI FAKULTET, ARHITEKTONSKI FAKULTET, AGRONOMSKI FAKULTET,
FAKULTET STROJARSTVA | BRODOGRADNJE, AKADEMIJA LIKOVNIH UMJETNOST! |
EDUKACIJSKO-REHABILITACIJSKI FAKULTET

164. Filip Perke, Luka Filipovié GrCi¢, Lea Ledinsky (Medicinski fakultet), Luka Bosni¢, Valentina Cafuk, Katarina Hubeny,
Dora Karamati¢, Katarina Kazi¢, Kristina Kozina, Matija Kralji¢, Karmen Mileti¢, Ela PtiCek, Iva Uki¢, Mirna Arzi¢, Dominik
Badel, Tomislav Bagi¢, Matija Barovi¢, Ines Borovac, Leonard BoroviCki¢, Matea Brkié¢, Paola Dodié, Jakov Habjan, Anja
Kepert, Antonio Klasi¢, Dani Lacmanovi¢, Marta Letica, Marija Matuli¢, Ramona Mori¢, Dominik Perovi¢, Hana Pulji¢, Lucija

Rupié, Andrea Rebec, Vana Sulentié (Arhitektonski fakultet), Bartol Benko, Patricia Vrbos, Marko Vukasovi¢ (Kinezioloski




fakultet), Josip Bedalov, Lara Bogovac, Matea BolCevié, Ivana Celié, Blaz CeroveCki, Marko Mali¢, Jana Stoié, Matea
SlijepCevié, Petra Sturica, Ana Sandrk, Anita Trojanovié (Agronomski fakultet), lvica Antolkovié, Matej Gojanovié-Rakié,
Matija Jurai¢, Ljerka Juro$, Martina Kesner, Anja KlasiCek, Antonio Petrak, Nikolina Sirovec, Antonio Stepi¢, Daniel
VranCié (Fakultet strojarstva i brodogradnje), Anja Jurisié¢ (Akademija likovnih umjetnosti), Lana Agejev, Nina Bari¢,
Magdalena Batini¢, Anja Domazet LoSo, Danijela Gadza, Marta Giaconi, Dina Legovi¢, Nikolina Majdak, Anja Marusi¢,
Ivana Matisié, Lucija OCasi¢, Marija Podboj, Lucija Sari¢, Franka Angela Simunkovié, Kasja TiCi¢, lvana Vincekovié
(Edukacijsko-rehabilitacijski fakultet)  Nacionalni program promicanja zdravlja ,Zivjeti zdravo®

U cilju zaustavljanja trenda rasta stope pobola i smrtnosti od kronihih nezaraznih bolesti, Hrvatski zavod za javno zdravstvo
zajedno s MreZom Zupanijskih zavoda za javno zdravstvo i suradnicima provodi Nacionalni program promicanja zdravlja ,Zivjeti
zdravo®, usvojen od Vlade Republike Hrvatske 2015. godine, a sufinanciran iz Europskog socijalnog fonda. Provedba projekta
ukljuQuje aktivnosti usmjerene na pobolj$anje zdravlja osoba svih dobnih skupina kroz promicanje tjelesnog, mentalnog i spolnog
zdravlja. Zbog sveobuhvatnosti projekt je podijeljen na pet komponenata; Zdravstveno obrazovanje, Zdravlje i tielesna aktivnost,
Zdravlje i prehrana, Zdravlje i radno mjesto i Zdravlje i okolis.
Komponenta ,Zdravlje i okolis* za cilj ima organizaciju slobodnog vremena djeci i obiteljima unutar sigurnog okoli$a u sklopu kojeg
se usvajaju i provede zdrave Zivotne navike, potiGe socijalna osvijeStenost, radi na socijalnoj integraciji djece s teskoéama,
medugeneracijskoj solidarnosti i oCuvanju Zivotne okoline. Unutar aktivnosti, predvidene su i akcije unaprjedivanja parkova kako bi
postojece ,parkove’/zelene povréine uQnili kvalitetnijim i atraktivnijim prostorom za promicanje zdravlja za djecu i obitel].
U tu svrhu ostvarena je suradnja Hrvatskog zavoda za javno zdravstvo i 8 sastavnica Sveudli$ta u Zagrebu; Medicinski fakultet,
Kinezioloski, Studij dizajna Arhitektonskog fakulteta, Arhitektonski fakultet, Fakultet strojarstva i brodogradnje, Agronomski fakultet,
Edukacijsko rehabilitacijski fakultet, Akademija likovnih umjetnosti. Cilj ove suradnje je holistiCki pristup rjeSenju problema i
poboljanju postojeéeg stanja. SpecifiCho, izraditi smjernice za unaprjedenje parkova i parkovnih aktivnosti za donosioce odluka i za
struChjake te povezati sastavnice Sveudlli$ta u Zagrebu i studentima omoguditi struCho mentoriran rad i uGenje korigtenjem novog,

multidisciplinarnog, holistiCkog pristupa.

In order to halt the rise of non-communicable diseases morbidity and mortality, Croatian Institute of Public Health along with the
County Institutes of Public Health Network and associates is implementing the National health promotion program ,Living Healthy".
The program was adopted by the Croatian Government in 2015, and co-financed by the European Social Fund. Project
implementation includes activities directed to enhancing the health of population in all age groups through physical, mental and sexual
health promotion. Due to its comprehensiveness, the program is structured in five components: Health Education, Health and Physical
Activity, Health and Nutrition, Health and the Workplace and Health and the Environment.

The main activity within the Health and the Environment component is to support quality organization of free-time for children and
families within the safe environment, the chance to develop and practice healthy lifestyles, social sensitivity, improve the social
integration of children with developmental difficulties and inter-generational solidarity. Among other activities, park adaptation will be
implemented in all Counties of Croatia in order to strengthen existing parks and make them more attractive spaces, oriented towards
health of families and children.

For this purposes, the collaboration of Croatian Institute of Public Health and seven components of University in Zagreb; School of
Medicine, Faculty of Kinesiology, Faculty of Architecture - School of Design, Faculty of Architecture, Faculty of Mechanical
Engineering and Naval Architecture, Faculty of Agriculture, Faculty of Education and Rehabilitation Sciences, and the Academy of
Fine Arts, was initiated. The aim of this collaboration is to ensure holistic approach to specific problem solving, and to create
professional and policy recommendations for parks upgrades and strengthening park activities. Also, we wished to establish the
collaboration between students from various faculties at the University of Zagreb, through mentored work and enable students to learn

via inovative, multidisciplinary, holistic approach.

| PODRUCJE BIOMEDICINE | ZDRAVSTVA

| FARMACEUTSKO-BIOKEMIJSKI FAKULTET

165. Belusié¢ Antonia, DrljanovCan Martina, KovaC Kevin, Mamié Ivan, Marelja Franjo Josip, MomCilovié¢ Mirna, OrehovaCki
Helena, Palac Zvonimir, Susilovi¢ Lucija, Svilar Matej Humanijada 2017.

Humanijada je sportsko-edukacijski projekt koji se odrzava svake godine, a sudionici su studenti biomedicinskih fakulteta (medicine,
stomatologije, farmacije, veterine...) iz Republike Hrvatske i Federacije Bosne i Hercegovine. Za vrijeme projekta studenti se natjeQu u

ekipnim i pojedinathim sportovima, sudjeluju na predavanjima i radionicama iz struke te prisustvuju organiziranim druZenjima.



RijeCje o najveéem skupu studenata biomedicinskih djelatnosti u Hrvatskoj, a cilj projekta je upoznati te intelektualno i socijalno
pribliZiti studente srodnih podruQa djelatnosti u svrhu kasnije bolje interdisciplinarne suradnje.

Ovogodisnja 25. po redu Humanijada odrZava se u Termama Tuhelj od 3. do 7. svibnja 2017. godine s oGekivanim rekordnim
brojem sudionika od preko 700 studenata. Organizacija za 2017. godinu povjerena je nezavisnoj i neprofitnoj Sportskoj udruzi
Farmaceutsko-biokemijskog fakulteta Sveudllista u Zagrebu, Gjih 10 Ganova Organizacijskog odbora pod vodstvom predsjednika
Udruge, profesora dr.sc. Drage Vujevica, pokazuje zavidne marketinSke i organizacijske vjestine i trud kako bi uz pomo¢ donatora,

sponzora i volontera iz Udruge osigurali financijsku i organizacijsku podrsku projektu.

Humanijada is a sports and education project for students of biomedical faculties (such as medicine, dentistry, pharmacy, veterinary...)
from Croatia and Bosnia and Herzegovina and takes place every year. During the project students compete in various sports,
participate in biomedicine-related lectures and workshops and attend organized parties.

This is the largest gathering of biomedical students in Croatia and its goal is to bring students of the similar scientific area closer in
order to assure better professional collaboration later on.

This year’s 25th in a row Humanijada takes place in Terme Tuhelj from the 3rd to the 7th of May 2017 and expects a record number
of participants with estimating number being of over 700 students. The organisation of the event for year 2017 is entrusted to the
independent and non-profit Sports Association of Faculty of Pharmacy and Medical Biochemistry, University in Zagreb. Its Organizing
Committee of 10 students, in cooperation with the President of the Association, Professor Ph.D. Drago Vujevi¢, shows great effort and
skills in marketing in order to assure organisational and financial support to the project with the help of donors, sponsors and

volunteers of the Association.

MEDICINSKI FAKULTET

166. Ema Causié, Hana LuCev, Dominik Striki¢, Jozo Schmuch, Petra Sedini¢, Hrvoje KovaCevié Udruga CroMSIC: projekt
Promicanje mentalnog zdravlja - Pogled u sebe
CroMSIC - Croatian Medical Students’ International Committee je nevladina i neprofitna udruga studenata medicine u Republici
Hrvatskoj i punopravna Qanica IFMSA — Medunarodne federacije udruga studenata medicine koja broji preko milijun Ganova &irom
svijeta. Misija naSe udruge je medunarodna suradnja studenata medicine, razvoj i poboljSanje medicinske edukacije, razvoj svijesti
pojedinca o odgovornosti za vlastito zdravlje te promicanje zdravlja i zdravih navika. Brojni projekti koje uspjeSno provodimo vec¢ niz
godina su Medunarodne razmjene studenata medicine, Simpozij o ljudskim pravima te brojne akcije iz podruQa javnog zdravstva.

Posebno valja istaknuti projekt "Promicanje mentalnog zdravlja — Pogled u sebe"

Vec¢ je duze vrijeme poznato kako su mentalno zdravlje i poremecaji mentalnog zdravlja rastuci problem drustva, ne samo zbog
uGestalosti, nego i zbog stigme koja prati oboljele. Kad se tome pridodaju brojke koje govore kako se psihijatrijski poremeéaji
dijagnosticiraju u 20% djece i adolescenata te u 23% sluCajeva onemoguéuju normalno funkcioniranje mladih, stanje postane jo$
viSe zabrinjavajuce, jer su upravo mladi, kao nositelji budué¢nosti na posebnom udaru te u riziku razviti neki od poremecaja

mentalnog zdravlja.

Svjesni kako i sami spadamo u riziChu skupinu zbog svih izazova koje nosi studij medicine, Medunarodna udruga studenata medicine
Hrvatska (CroMSIC) je prije dvije godine, u suradnji s Centrom za zastitu mentalnog zdravlja Doma zdravlja Zagreb — Zapad te
Gradskim uredom za zdravstvo, pokrenula javnozdravstveno-edukativni projekt pod nazivom "Promicanje mentalnog zdravlja — Pogled

u sebe".

U sklopu projekta osmisljen je niz aktivnosti koje imaju za cilj osvijestiti vaznost unaprjedenja mentalnog zdravlja, potaknuti aktivniji
rad na promociji i osnaZivanju mentalnog zdravlja mladih, smanjenje stigme te $to ranije prepoznavanje i lijeCGenje poremeéaja ako
je to potrebno.

Sam projekt se bazira na metodologiji vrénjaCke edukacije, koja je koristena za osmisljavanje radionica za srednjoskolce koje u
tre¢im razredima srednje Skole provode unaprijed educirani i pripremljeni studenti medicine. Radi se o ciklusu od 8 medusobno
povezanih radionica koje svaki razred prolazi, a obuhvacaju teme mentalnog zdravlja. Sve radionice se evaluiraju, a korisnost samih
radionica se ispituje testiranjem prije poGetka te po zavréetku ciklusa.

Do sada su, u sklopu pilot faze projekta u 2016. godini, provedene radionice u 3 srednje $kole na podruQu Grada Zagreba, s vrlo

pozitivnim rezultatima evaluacija i testiranja, $to pokazuje korisnost ovakvog oblika edukacije na uGenike, kao i na



studente-edukatore.

U studenom 2016. godine u Skoli narodnog zdravlja "Andrija Stampar" organiziran je dvodnevni simpozij i struthi skup pod nazivom
"Mladi i mentalno zdravlje: Sluam te." Usmjeren prvenstveno nastavnicima i struChim suradnicima $kola te zdravstvenim
djelatnicima, simpozij se posebno usredotoClo na problematiku pristupa i prevenciju samoubojstva u adolescentnoj populaciji te je bio

iznimno dobro posjecen.

Uz ve¢ navedene aktivnosti, ve¢ drugu godinu zaredom u sklopu projekta se obiljezava Dan mentalnog zdravlja raznovrsnim
javnozdravstvenim aktivnostima, a za studente je izmedu ostalog u ozujku 2017. organiziran Tjedan mentalnog zdravlja studenata,
u sklopu kojeg je provedena i online kampanja na drustvenim mrezama pod nazivom "A koja je tvoja priCa? Slusam te.", s ciliem

otvorenijeg progovaranja o izazovima mentalnog zdravlja medu studentima.

Projekt je do sada poluQio niz pohvala od strane stru(hjaka, od Cega je najistaknutije pozitivno strutho misljenje Agencije za odgoj i
obrazovanje te odobrenje za provedbu svih planiranih aktivnosti u buduénosti, te ulazak medu 10 najboljih projekata na svijetu u
sklopu Generalne skupstine IFMSA (International Federation of medical Students Associations) u kolovozu 2016.godine gdje je

osvojio 2.mjesto.

167. Hrvoje BrCi¢, Boze Omazié, Lucija Veronika MiliCevi¢, Ana Bojko, Marija CaCi¢, Neven Obradovié-Kuridza, Mihael
Klasnja, Karolina MiloS, Matej Jeli¢ Sportska udruga studenata medicine SportMEF - projekt "162 stube 2017"

SATETAK PRIJAVE UDRUGE ,SPORTMEF* ZA POSEBNU REKTOROVU NAGRADU ZA AKAD. GOD. 2016./2017.
Postovani, ovaj je dokument kratak satetak prijave Sportske udruge studenata medicine — ,SportMEF*, koja djeluje pri
Medicinskom fakultetu SveuQli$ta u Zagrebu, za posebnu Rektorovu nagradu za akademsku godinu 2016./2017. sa projektom ,162
stube 2017
Ova je tradicionalna utrka Medicinskog fakulteta dogaDaj koji je od velikog javnozdravstvenog znaCaja, kako i doliQl buduéim
lijietnicima. Poznato je da je bilo kakva tjelesna aktivnost iznimno vatna kada govorimo o kardiovaskularnom zdravlju (upravo su
bolesti kardiovaskularnog sustava odgovorne za preko 50% mortaliteta u Republici Hrvatskoj!), pa tako i hodanje i trCanje. Ovom se
utrkom nastoji podici svijest javnosti o vatnosti tjelesne aktivnosti. Sama trasa utrke je duga 4500 metara (protete se preko
Mesiceve, Grskovic¢eve i Rockfellerove ulice) i osmisljena je da povezuje dvije temeljne zdravstvene institucije, Medicinski fakultet i
Skolu Narodnog Zdravlja “Andrija Stampar”. U samu stazu su ukljuCGene i stube — njih 162 — Schlosserove stube, po kojima je utrka
dobila i ime, a koje omoguéuju, uz sav ostali teren neravne konfiguracije, da trka bude dobar trening za trkaCe sa iskustvom, ali opet
se mote prohodati za one slabije kondicije, koji bi i samo hodanjem dosta uQnili za sebe i svoje zdravlje.
TakoDer, ponosni smo $to je ovo bila jubilarna 10. utrka i $to smo njome uveCali jo$ jednu mnogo veéu obljetnicu — 100 godina
postojanja Medicinskog fakulteta SveuQlita u Zagrebu. Tako je cijeli dogaDaj bio ukljuGen u projekt ,Zdravo sveudliste®, gdje smo
ove godine osim puke utrke stavili dodatan naglasak na javno zdravlje te je svim prisutnima omoguéeno besplatno mjerenje Secera i
masnoca u krvi, tielesne tetine, besplatne edukacije o0 mentalnom zdravlju (nekoliko je studija pokazalo da je trCanje na otvorenom
jednako efektivno za lijeCenje blatih depresija kao i najCe$¢e propisivani lijekovi za tu medicinsku indikaciju), besplatne edukacije
o pravilnom naCnu trCanja, tipovima stopala, naQinu istezanja prije i nakon trCanja, besplatno savjetovanje o zdravoj prehrani itd.
Sav nas$ trud se viSestruko isplatio jer je ovo bila uvjerljivo najposjeéenije izdanje ove cestovne utrke. Brojni mediji su dosli popratiti
dojmove preko 400 sudionika koji su osim osim dobre tjelesne aktivnosti dobili i primjerenu, struthu edukaciju o brojnim navedenim
temama.
Zbog svega navedenog, vodstvo nase udruge smatra da su organizatori utrke dobri kandidati za ovogodi$nju posebnu Rektorovu
nagradu i molimo da ih se razmotri kao ozbiljne kandidate.
Navedeni studenti, svi studenti Medicinskog fakulteta SveuQli$ta u Zagrebu, su:
Hrvoje Brd¢, 6.god
Bote Omazi¢, 5. god
Lucija Veronika MiliCevi¢, 4. god
Ana Bojko, 6. god
Marija Cadg, 6. god
Neven Obradovi¢ — Kuridta, 6. god



Mihael Klasnja, 4. god

Karolina Milo§, 5. god

Matej Jeli¢, 5. god

S postovanjem, srdaCan pozdrav,
Neven Obradovi¢ — Kuridta

podpredsjednik udruge ,SportMEF*

168. Karlo Toljan, Niko Njiri¢, Jan Homolak, Nikola Prpi¢, Pia Saskia Muller, Barbara Tomi¢, Ilvan Mlinari¢, Luka Turkalj,
Emina Horvat Veli¢ (PMF), Slaven Gojkovi¢ Studentska sekcija za neuroznanost

Prijava za Rektorovu nagradu - Nagrada za drustveno koristan rad u akademskoj i Siroj zajednici

STUDENTI

1.0 Karlo Toljan

2.0 Niko Njiri¢

3.01 Jan Homolak

4.0 Nikola Prpi¢

5.01 Pia Saskia Mdller
6.0] Barbara Tomi¢
7.0 Ivan Mlinari¢

8.0 Luka Turkalj

9.0J Emina Horvat Veli¢
10.01 Slaven Gojkovié

IZVJESCE AKTIVNOSTI STUDENTSKE SEKCIJE ZA NEUROZNANOST U AKADEMSKOJ GODINI 2016./2017.

Rujan 2016.01 <[] 17. Javnozdravstvena akcija 'Prepoznaj mozdani udar' u suradnji s KBC Zagreb (prof. Poljakovi¢ i prof Rado$)
+[1 30. Walter Dandy simpozij neurokirurgije za studente medicine (prof. Saleem |. Abdulrauf)

Listopad 2016.(1 +[] 1. Parkinson i mi — odrzan javni skup u suradnji s doc.dr V. Vuletié¢ i lijeChicima s KB Dubrava
+[] 6. Uvodni sastanak Sekcije

+[1 8. Srusimo stigmu — odrZana javna akcija o vaznosti i oCuvanju mentalnog zdravlja u suradnji s studentskom udrugom
farmaceuta i biokemiCara (CPSA)

(1 13. Uvodni sastanak Gyrus-a

(1 15. i 16. Konferencija o mentalnom zdravlju pod organizacijom farmaceutskog fakulteta u Zagrebu (CPSA)

(1 18. Book club i Journal club

(1 20. Predavanje 'Neuroradiologija' (dr. Jovanovic)

1 31. Journal club

Studeni 2016.01 «[1 3. Rhotonova anatomija glave i kirurski pristupi — neurokirurSka radionica

(1 15. Journal club

(1 17. Rhotonova anatomija glave i kirurski pristupi — neurokirurSka radionica

+[]22. Book club

*[129. Journal club

+[1 30. Neuroanatomske vjezbe

Prosinac 2016.1 <[] 7. Neuroanatomske vjezbe

+[1 8. Rhotonova anatomija glave i kirurski pristupi — neurokirurSka radionica

] 15. Neuroanatomske vjezbe

+[1 15. Rhotonova anatomija glave i kirurSki pristupi — neurokirur§ka radionica

(] 22. Neuroanatomske vjezbe

SijeCanj 2017.11 «[1 11. Neuroanatomske vjezbe

*[119. Neuroanatomske vjezbe



(1 26. Neuroanatomske vjezbe

VeljaCa 2017.0) +[] 1. Neuroanatomske vjeZbe

(1 8. Kviz

1 9. Neuroanatomske vjezbe

+[1 23. Rhotonova anatomija glave i kirurski pristupi — neurokirurS§ka radionica
Ozujak 2017.00 <0 1. Kviz

+[1 10. Predavanje prof. Alessandro Morelli sa Sveudli§ta u Genovi

(1 13.-19.3. Tjedan mozga (volontiranje, predavanja, radionice)

*[123. Kviz

+[] 24. Rhotonova anatomija glave i kirurSki pristupi — neurokirurska radionica
Travanj 2017.01 «[1 Od bazike do klinike (planirana 2 predavanja)

Svibanj 2017.01 «[1 Od bazike do klinike (planirana 2 predavanja)

*[14.-6. 2nd Regional DBS Meeting

1ZVJESCE O AKTIVNOSTIMA STUDENTSKE SEKCIJE ZA NEUROZNANOST U AKADEMSKOJ GODINI 2015./2016.

Listopad 2015.01 «[] Uvodni sastanak

(1 7. Neuroanatomske vjezbe

1 14. Neuroanatomske vjezbe

(1 15. Journal club

(1 22. Neuroanatomske vjezbe

*[129. Journal club

Studeni 2015.01 «[1 5. Neuroanatomske vjezbe

*[112. Journal club

*[119.-21. Trodnevno obiljezavanje 10 godina SSNZ-a uz predavanja i radionice
*[126. Journal club

Prosinac 2015.1 <[] 8. Predavanje: Hitna stanja u psihijatriji
+[110. Journal club

SijeCanj 2016.11 «[1 14. TeGaj neuroznanost i umjetnost
VeljaCa 2016.01 (1 11. Journal club

(1 25. Journal club

Ozujak 2016.(1 (1 10. Journal club

(] 14.-18. Tjedan mozga (volontiranje, predavanja, radionice)
(] 24. Journal club

Travanj 2016.01 <[] 6. Journal club

(1 7. Predavanje 'Od bazike do klinike'

+[17.i 8. sudjelovanje na teCaju 'Postupnik dijagnostike i lijeCenja spontanih intrakranijalnih krvarenja' na KBC Sestre milosrdnice
1 12. Predavanje 'Od bazike do klinike'

*[119. Predavanje 'Od bazike do klinike'

+[120. Journal club

*[1 26. Predavanje 'Od bazike do klinike'

Svibanj 2016.[1 «[1 4. Journal club

*[] 4. Predavanje 'Od bazike do klinike'

+[1 13. Predavanje 'Od bazike do klinike'

(1 17. Predavanje 'Od bazike do klinike'

+[118. Journal club

Lipanj 2016.0 <[] 2. Predavanje 'Od bazike do klinike'



OPIS AKTIVNOSTI

TJEDAN MOZGA 14.-18.3.2016. i 13.-16.3. 2017.

Manifestacija zvana 'Tjedan mozga' ili originalno 'Brain Awareness Week' odrazava se svake godine u oZujku. Europska

federacija drustava za neuroznanost (FENS) i Dana Alliance su glavni podrzavatelji ovog pokreta na globalnoj razini, dok u
Hrvatskoj nase lokalno Hrvatsko drustvo za neuroznanost (HDN) koordinira aktivnosti koje se zbivaju pod okriliem 'Tjedna mozga'.
Taj se tjedan na Hrvatskom institutu za istrazivanje mozga (HIIM-u), odrzavaju brojne radionice i predavanja za predskolsku,
osnovnoskolsku i srednjoskolsku populaciju, a koje mogu voditi nasi studenti volonteri — Ganovi Sekcije. Sekcija na vrijeme
obavijesti svoje (anove o moguénosti prijave za volontiranje i osigurava podrsku u vidu materijala i prezentacije te se osigurava
pripremni period u kojem je moguée dobiti sve potrebne informacije kako bi volontiranje proteklo bez ikakvih poteskoca. Vrlo smo
zahvalni svim volonterima te svake godine nastojimo osigurati majicu s logom 'Tjedna mozga' i potvrdu o sudjelovanju kako bi se
obiljezilo trud ulozen u ovu plemenitu nakanu.

—ODRZANO preko 50 radionica i predavanja za predskolsku, $kolsku i studentsku populaciju i javnost

OD BAZIKE DO KLINIKE: 'OVISNOSTI (2015.), 'KOGNICIJA' (2016.) i 'BOL' (2017.)

U sklopu aktivnosti posebno se istiCe ciklus 'Od bazike do klinike' koji ujedinjuje korake u prouCavaniju bolesti ili stanja slijedeéi put od
molekule, tj. neurona do Govjeka kao jedinke. Ova aktivnost Studentske sekcije za neuroznanost podrazumijeva ciklus struthih
tematskih predavanja. Zadana tema najprije bude predstavljena s gledista bazithe znanosti te se kasnije nastavlja s predavanjima iz
praktiChe, odnosno kliniCke primjene. Ciklus se najCe$ée sastoji od tri predavanja. Predavad su redom struChjaci iz svoga podru(Ja
te je posjeéenost znaCajna. Naglasak je na aktualnim temama i suvremenim pogledima. Svoja predavanja su drzali: bazihi
znanstvenici, psiholozi, psihijatri, anesteziolozi... Dosadasnje teme su bile: autizam, svijest, moderne ovisnosti, kognicija. Buduéi da
je interdisciplinarnost nesto Cemu se teZi u neuro-podruJima, nedvojbeno je da pohadanjem ove aktivnosti dolazi do razmjene
novih ideja izmedu razli(tih i moZda na prvi pogled nepovezanih struka, a koje u konathici stvore pravu neuro-sponu.

Predavad: doc.dr.sc. Ana Susac (PMF), prof.dr.sc. S. LonCari¢ (FER), prof.dr.sc. Z. Poljakovié (MEF), doc.dr.sc. B. Malojdé
(MEF), doc.dr.sc. M. Boban (MEF), prof.dr.sc. Z. Radman (IFZG), doc.dr.sc. A. Vranié (FFZG), prof.dr.sc. D. ZubQ¢ (VEF)

[J ODRZANO 8 puta

NEUROANATOMSKE VJEZBE (2015./2016. i 2016./2017. )

Neuroanatomske vjezbe su takoder dio aktivnosti Sekcije. U regularnoj nastavi koliQina znanja iz neuroanatomije znatno varira s
obzirom o kojem se smjeru studija radi. S obzirom na sve vece potrebu za znanjem o temeljnom ustrojstvu sredi$njeg ZivGanog
sustava bez obzira na struku (npr. tehnologija, etika, estetika), ovakva aktivnost omoguéuje Ganovima da mozda i po prvi puta Quju
nesto o gradi mozga i vide preparate, dok ostalima moze posluziti kao korisno ponavljanje ili nadopuna ve¢ postoje¢eg znanja.
Studenti voditelji vjezbi se trude uvijek pristupiti na svima razumljiv nadn i ljubazno$éu studenata demonstratora s kolegija

Temelja neuroznanosti, omoguceno je dobiti kvalitetno pojadnjenje i prikaz neuroanatomskih struktura.

Naslovi: Uvod u ZivGani sustav , Mikroskopska grada ZivCanog sustava, Vanjska morfologija mozga, Vakularizacija mozga,
mozdane ovojnice i ventrikularni sustav, Bazalni gangliji i ZivCani putevi, MoZdano deblo i mali mozak, Autonomni ZivCani

sustav, Vid i sluh, LimbiCki sustav, uGenje i paméenije, KliniCki sluCajevi

[] ODRZANO svake akademske godine po 10 termina

JOURNAL CLUB

IskljuQvo studentsku aktivnost predstavlja Journal club, a koji je rezultat sve veée afirmacije Casopisa Gyrus, kao i rastuéeg broja
Qanova same redakcije, ali i Sekcije. Ovaj koncept je smisljen kako bi studenti koji Gtaju najnovije Ganke iz neuro-domene mogli
svojim kolegama u kratkoj prezentaciji prikazati jedno od istrazivanja koje djeluje zanimljivo, aktualno i kvalitetno. Na Journal club
aktivnosti naglasak je na lezernom pristupu i diskusiji, a koja svakako predstavlja i dobar ugodaj za Sirenje znanja i pravi je primjer
medustudentske edukacije. Ovakav oblik druzenja i uCenja nastojimo popularizirati medu nasim Ganstvom, ali i $ire te je pristup
omoguéen svima bez obzira na vrstu studija. Sve ranijim angazmanom u akademskoj i znanstvenoj zajednici, nesebiChi studenti

koji ve¢ imaju iskustva zasigurno su pravo vrelo informacija i znanja kojih su mladi kolege Zeljni. Sudjelovanjem u ovoj mladoj
aktivnosti koja je zapoGeta poGetkom 2015. godine, doprinosi se i u izgradnji neuro-zajednice veé¢ na studentskoj razini. Informacije su
redovito na naem tjednom mailu za Qanstvo i FB stranici. Nastavno na journal club, u zaGetku je i Book club, a s ciliem Qtanja

popularne neuro-literature i komentiranjem proQtanog. Knjige mogu biti od autobiografskih neuroznanstvenih do



popularno-znanstvenih, a koje opisuju stru(ho zanimljive neurologke ili psihijatrijske bolesti i poremeéaje, kao i novije spoznaje iz
domene neuropsihologije ili kognitivne neuroznanosti.
[0 ODRZANO 17 puta

RADIONICA 'RHOTONOVA KRANIJALNA ANATOMIJA | KIRURSKI PRISTUPI

U sklopu ove neurokirurske radionice, studenti koje zanima napredna anatomija sredi$njeg ZivGanog sustava te njena primjena
prilikom neurokirurskih pristupa na intrakranijske patoloske procese, uz pomo¢ atlasa 'Rhoton's cranial anatomy and surgical
approaches' i video materijala vrlo detaljno i polako prolaze kroz ovo gradivo. Radionica je namijenjena za studente s izrazenim

afinitetom za neurokirurgiju, a voditelj je Slaven Gojkovic.

SURADNUJA S KLINIKOM ZA NEUROLOGIJU KBC-a ZAGREB

PoCetkom akademske godine 2016./2017., intenzivirala se suradnja s Klinikama za neurologiju i radiologiju KBC-a Zagreb, uz
podrsku prof. Z. Poljakovi¢ i prof. M. Radosa. U rujnu je Sekcija preko volontiranja pomogla u provodenju javnozdravstvene akcije
'Prepoznaj mozdani udar'. Daljnja suradnja se nastavila organiziranjem predavanja iz neuroradiologije i omogucivanjem studentima
da prisustvuju neurologkim deZurstvima, kao i struthim sastancima Klinike za neurologiju. Takoder, u dogovoru glavne urednice i
predstavnika Sekcije uvedena je 'Rubrika za mlade neuroznanstvenike' kao redovita rubrika u sklopu Casopisa Neurologia Croatica, a

uslijed porasta studentske aktivnosti na polju neurologije potaknuto Sekcijskim djelovanjem.

SURADNJA S KLINIKOM ZA DJECJE BOLESTI U KLAICEVOJ

Dugogodi$nja suradnja s dr. sc. Miroslavom Gjurasinom, neurokirurgom u Klinici za dje(Je bolesti pruZa zainteresiranim
studentima medicine mogucnost odlaska na neurokirurSke operacije. Pritom se uz razgovor s dr. Gjurasinom studenti upoznaju s
najGe8éim neurokirurdkim bolestima djeCJe dobi, moguénostima lijeCenja, te opéenito sa svakodnevnim radom neurokirurga.
PREDAVANJA - PROF. ALESSANDRO MORELLI (SVEUCILISTE U GENOVI)

U dogovoru s prof. Morellijem, organizirana su dva predavanja 10.3.2017. godine. PredavaCje prezentirao rezultate dugogodisnjeg
rada svojeg laboratorija, a kojima pomiCe trenutne granice na podruQu baziChe neuroznanosti i to s naglaskom na bioenergetiku i
koncept i eksperimentalne dokaze za ekstramitohondrijsku proizvodnju ATP-a. Odrzavsi dva zanimljiva i podacima bogata
predavanja, a i uz znatnu posjec¢enost, Sekcija je omogucila svim zainteresiranima da dodu u doticaj s novim saznanjima s velikim

potencijalom za translaciju i produbljivanje shvaéanja osnovnih neurobiolo$kih stanithih mehanizama.

10. GODINA SSNZ-a (19.-21.11.2015.)

Brojna predavanja nasih mentora na teme: epilepsija, hitna stanja u neurologiji, neurokirurgiji i psihijatriji, poremecaji pokreta i
distonije. Radionice iz EEG-a i testiranja autonomnog ZivCanog sustava u laboratorijima na KBC Zagreb. Trodnevna aktivnost za
studente Qanove Sekcije kojom se obiljeZilo desetu godignjicu osnivanja SSNZ-a. Velika posje¢enost svjedod interesu studenata
za neuro-podru(a.

Sudionici: prof. dr.sc. S. Hajn$ek, prof.dr.sc. M. Rado$, prof.dr.sc. D. Chudy, prof.dr.sc. Z. Poljakovi¢, prof.dr.sc. M. Vuksi¢,
prof.dr.sc. D. MarQnko, doc.dr.sc. G. Mrak, doc.dr.sc. Z. Petelin-Gadze, doc.dr.sc. M. Habek, doc.dr.sc. M. Bra$, prim.dr.sc. V.

Vuleti¢, dr.sc. M. Gjurasin

TECAJ NEUROZNANOST | UMJETNOST (14.1.2016.)
Odrzan jednodnevni teCaj o "art terapiji'.
PredavaQ: prof.dr. Christopher M Belkofer (Mount Mary University, Art Therapy Department, Milwaukee; SAD), prof.dr.sc. V.

Pordevi¢, doc.dr.sc. M. Bras

VOLONTIRANJE: 'Parkinson i mi', 'Srusimo stigmu'

U listopadu se svake godine odrzava svjetski dan kojim se obiljezava i skre¢e pozornost na oboljele od Parkinsonove bolesti, a u
organizaciji doc.dr. Vladimire Vuletié i lijieChika s KB Dubrava.

Po prvi puta je u listopadu 2016.g. odrzana i javna akcija 'Srugimo stigmu', koja je posveéena vaznosti i oQuvanju mentalnog
zdravlja. Akcija je provedena u suradniji sa studentskom udrugom farmaceuta i biokemiCara (CPSA).

Sekcija se ukljuQla aktivno preko volontera koji provjerene struhe informacije mogu pribliZiti zainteresiranim gradanima na

prihvatljiv i razumljiv naQn.



SUDJELOVANJE NA KONGRESIMA | STRUCNIM SKUPOVIMA

Sekcija u suradnji s organizatorima struChih skupova i simpozija, a koji su vrlo Gesto i nastavnici Fakulteta, rado omoguéuju
studentima da sudjeluju u takvim dogadanjima. Studenti su vrlo aktivni, te nerijetko sudjeluju i s posterom ili kra¢im izlaganjem. Neki
od takvih dogadaja su: Kongres HDN, Kongres EMN, Regionalni DBS kongres, Kongres neuropsihijatrije u Puli, HDIR, Microbiota
Incognita, ZIMS, MICC, Simpozij o neuromodulaciji, Konferencija o mentalnom zdravlju pod organizacijom farmaceutskog fakulteta u

Zagrebu, Simpozij o istrazivanjima bolesti mozga.

CASOPIS 'GYRUS'

U okviru Sekcije pokrenut je i studentski struni Casopis posveéen temama iz neuroznanosti i kliniCkih medicinskih struka s prefiksom
'neuro’. Casopis je voden od strane studenata, pod mentorstvom nastavnika Medicinskog fakulteta u Zagrebu. Prelaskom na engleski
jezik i tiskanim izdanjima, postigla se znatna Qtanost, prepoznatljivost i porast kvalitete svakim slijedeé¢im brojem (lektura, grafiCko
uredenje, recenzija, web stranica, tiskano izdanje). Od osnutka u rujnu 2013. godine do 2017. godine izaslo je ukupno 11 brojeva (4
godisnje). Svaki broj se sastoji od nekoliko Ganaka posveéenih temi broja, te dodatno od Qanaka iz domena neurologije,
neuroznanosti, neurokirurgije i psihijatrije.

Naslovi tema brojeva: Gyrus, Hipokampus, Migracija neurona, Subplate, Cerebrospinalni likvor, Autonomni ZivCani sustav,

Neuroznanost i umjetnost, Psycho-neuro-endocrino-immunology, Special Issue, Zajedno mozemo viSe, Master gland

STOMATOLOSKI FAKULTET

169. Dino Hosnjak, David Gestakovski, Ivan Salinovié, Filip Pezer, Sarah Kramari¢, Tena Manjari¢, Kim Jelena Varga 1.
kongres studenata dentalne medicine Stomatoloskog fakulteta Sveudli$ta u Zagrebu

1. Kongres studenata dentalne medicine Stomatoloskog fakulteta SveuCli$ta u Zagrebu odrzao se 13. i 14. sijeChja 2017.

godine u prostorijama StomatoloSkog fakulteta. Kongres su organizirali studenti tog fakulteta koji vode projekt 'Studenske sekcije
SFZG-a'. Studentske sekcije su podijeliene na ukupno 8 sastavnica od kojih svaka predstavlja jednu granu stomatologije (sekcija).
Voditelji i Ganovi svake pojedine sekcije pripremili su razliCit broj predavanja i radionica u suradnji s mentorima. U ulozi mentora
nasli su se nastavnici Stomatologkog fakulteta koji su se pobrinuli da Qtav sadrzaj bude toCan i aktualan. Projekt se pokazao od
izuzetne vaznosti jer je opravdao cilj; uspjeh u umrezavanju studenata s razliQtih godina studija jer, osim rasprava medu

studentima iste godine, dolazi i do vertikalnog prijenosa znanja i iskustava izmedu studenata visih i nizih godina. Nadalje, izvrsna
je to prilika za studente da se okusaju u znanstvenom radu te da sami rade na priblizavanju podruQa koje ih zanima, kako samima
sebi, tako i drugim studentima.

[ Na kongresu je sudjelovalo 200 studenata sa zagrebaCkog, ali i rijeCkog, splitskog, beogradskog i banjaluCkog sveudligta. Program
je bio podijeljen na 2 dana (petak 12:00 - 20:00h i subota 9:00 - 16:00h). Sastojao se od 25 predavanja domaéih predavaCa (studenti
SFZG-a), 3 predavanja studenata Medicinskog fakulteta, sponzorsko predavanije te 14 razli(tih radionica koje su se odvijale u 27
termina. Osim struChih predavanja, sudionici su se educirali i o pravilnom provodenju oralne higijene te su imali priliku prijaviti se za
volontiranje u nerazvijenim zemljama svijeta. Cijenom kotizacije pokrili su se tro$kovi osvjeZavajuéih napitaka, ruCka i zavréne
zabave.

Rezultat kongresa opravdao je sva oCekivanja. O tome dovoljno govori Onjenica da su studenti u anketi provedenoj nakon kongresa
dali prosjeChu ocjenu 4,65. Izvrsne kritike na organizaciju i angaZiranost dosle su i od nastavnika fakulteta koji predstavijaju

najveca znanstvena imena u ovom podruQu u regiji. Najbolji je to poticaj za buduéa izdanja, u kojima éemo nastojati pretvoriti

kongres u vodec¢i dogadaj za studente dentalne medicine u Hrvatskoj i cijeloj regiji.

The 1st Congress of students of Dental Medicine in Zagreb was held at the School of Dental Medicine on 13 and 14 January 2017.
The Congress was organized by the students of the Faculty involved in the project called Student societies of the School of Dental
Medicine in Zagreb. The societies are divided into a total of eight components, with each representing one branch of dentistry. The
members of each Society prepared a different number of lectures and workshops in collaboration with their mentors. The mentors
were Faculty teachers, whose role was to make sure the subject matter was accurate and relevant. The project has proved to be of

great importance as it reached its goal of connecting students in different years of study. It also enabled the exchange of ideas



between students in the same year, as well as the transference of knowledge and experience between students of senior and junior
years. Furthermore, this proved to be an excellent opportunity for students to gain experience in scientific work and to acquaint
themselves with the field of work they are interested in.

Around two hundred students from universities in Zagreb, Rijeka, Split, Belgrade and Banja Luka attended the Congress. Its
programme was held over two days, on Friday from 12 p.m. to 8 p.m. and on Saturday from 9 a.m. to 4 p.m. The programme
consisted of twenty five lectures delivered by the students of the School of Dental Medicine, three lectures given by the students of the
School of Medicine University of Zagreb, one sponsored lecture and fourteen different workshops.

The Congress met the expectations. In a poll conducted at the end of the Congress, the students who attended it gave it an average
score of 4.65. The staff of the Faculty also contributed with their excellent remarks, encouraging the students to seek further
improvement in the following years in order to become the leading event for dental medicine students in the country, as well as in the

whole region.

| PODRUCJE BIOTEHNICKIH ZNANOSTI

| PREHRAMBENO-BIOTEHNOLOSKI FAKULTET

170. Dolores Dravinec, Stella Miri¢ Projekt "Stekni zdrave navike"

Zivotne navike koje utjeQu na zdravstveno stanje pojedinca se Cesto grupiraju, a njihovo dugoroCho formiranje se finalizira u kasnoj
adolescenciji te mladoj odrasloj dobi. Zbog toga se u cilju unaprjedenja javnog zdravlja preporuCa multidisciplinaran pristup u
edukaciji kojom se zeli posti¢i promjena u ponasanju.

Projekt ,Stekni zdrave navike® je studentska inicijativa utemeljena na principu ,studenti za studente®; studenti su ovdje i edukatori i
korisnici edukacije. Edukacija u ovom projektu ukljuQuju Getiri radionice, a "radionica" podrazumijeva predavanja, antropometrijsko
mjerenje, kvizove, interaktivne igre, tielesnu aktivnost i degustaciju zdravih obroka. Sam projekt se provodio na
Prehrambeno-biotehnolo$kom fakultetu Sveudli$ta u Zagrebu, a edukatori su bili studenti s Cetiri sastavnice SveuQlista:
Prehrambeno-biotehnoloskog, KinezioloSkog, Medicinskog i Filozofskog fakulteta. Korisnici edukacije tj. sudionici radionica su bili
studenti brojnih sastavnica Sveudli$ta. Naglasak u provedbi radionica je stavljen na unaprjedenje prehrambenih navika, $to je
studentima studija Nutricionizam omoguéilo praktiChu primjenu steGenog znanja te razvoj organizacijskih, komunikacijskih i drugih
vjestina. Takoder su studenti edukatori iskustveno dobili potvrdu o koristima timskog rada u kojeg su ukljuGene razliQte struke.
Realizaciji projekta je prethodila pilot provedba u kojoj je razraden sadrzaj edukacije te provedba, a konaCho su provedena dva
ciklusa od Getiri radionice u periodu od veljaGe 2016. do travnja 2017. Kako bi se utvrdio uQnak edukacije, usporedeni su rezultati
ulaznih odnosno zavr$nih testova znanja te je uoGen znaCajan napredak u znanju o opéim naCelima pravilne prehrane i utjecaju
tielesne aktivnosti na zdravlje. OCGekivano, nije do$lo do znaCajnih promjena u pona$anju tijekom samog trajanja projekta, ali je
svakako medu sudionicima porasla osvijeStenost o za zdravlje vaznim Zivotnim navikama. Time se mozZe smatrati da je

ostvarena svrha projekta, uz vjerojatnost dalekoseznijeg utjecaja preko promjene Zivotnih navika i pojedinaca u drustvenoj

mrezi sudionika. Daljnje aktivnosti u provedbi projekta ,Stekni zdrave navike” su njegova komercijalizacija te primjena u drugim

dobnim i populacijskim skupinama.

Lifestyles that affect the health of an individual are often grouped and their long-term formation is completed in late adolescence and
young adults. Therefore, in order to improve public health, a multidisciplinary approach is recommended in education for behavioral
behavior change.

The project "Create Healthy Habits" is a student initiative founded on the principle "students for students"; students are here educators
and users of education. Education in this project includes four workshops, while "workshops" include lectures, anthropometric
measurements, quizzes, interactive games, physical activity and tasting of healthy meals. The project was established at the Faculty of
Food Technology and Biotechnology of the University of Zagreb, and the educators were students form four Faculties of the
University: Faculty of Food technology and Biotechnology, Kinesiology, Medicine and Philosophy. The participants of the workshops
were students of all components of the University. The emphasis in the implementation of the workshop was on improving nutritional
habits, which enabled nutrition students to apply practical knowledge and develop organizational, communication and other skills.
Students’ educators also received experiential evidence of the benefits of teamwork involving various professions. The
implementation of the project preceded the pilot implementation, in which the content of education and implementation was
elaborated, and two cycles of four workshops were completed in the period from February 2016 to April 2017. In order to determine
the effect of education, the results of the input of final tests of knowledge were compared and significant progress was made in the
knowledge of the general principles of proper nutrition and the influence of physical activity on health. Expected, no significant

behavioral changes took place during the life of the project, but there was certainly a growing awareness among the participants of



health for important life-style habits. This can be considered that project's purpose is achieved, with the likelihood of far-reaching
impact through changing habits and individuals in the social network of participants. Further activities in the implementation of the

project "Create Healthy Habits" are its commercialization and application in other age and population groups.

171. Jasmina Hasanovié¢, Andrea Bilandzija Interaktivni pristup u edukaciji o pravilnoj prehrani osoba s invaliditetom
(paraplegiCara, tetraplegiCara i distrofiCara)
U nedostatku informacija i adekvatne literature o prehrani osoba s invaliditetom, a uvidaju¢i vaznost unosa odredenih nutrijenata za
ovu populacijsku skupinu, Jasmina Hasanovic, univ. bacc. nutr. i Andrea BilandZija, univ. bacc. nutr., studentice 2. godine
diplomskog studija Nutricionizam na Prehrambeno-biotehnologkom fakultetu Sveu(lli§ta u Zagrebu, su pokrenule inicijativu
interaktivnog pristupa edukaciji o pravilnoj prehrani osoba s nekim oblikom invaliditeta. Od listopada 2015. godine poCele su najprije s
interaktivnim predavanjima za oboljele od miSi¢ne distrofije. Nakon toga, uslijedilo je predavanje i radionica na 12. Hrvatskom skupu
osoba oboljelih od neuromuskularnih bolesti odrzanom u prosincu 2015. godine u Zagrebu u organizaciji Saveza drustva
distrofiCara Hrvatske, na kojem su sudjelovale osobe koje boluju od misi¢ne distrofije iz cijele Hrvatske. Zatim su objavile edukativni
Qanak o pravilnoj prehrani za osobe s paraplegijom i tetraplegijom u Casopisu ,Mi rolamo* koji izdaje Hrvatska Udruga
paraplegiCara i tetraplegiCara. Kao nastavak na ovu inicijativu u oZujku 2017. godine, odlulle su takvim osobama organizirati Cetiri
interaktivne radionice na slijedec¢e teme: Ugljikohidrati, Proteini, Ulja i masti te Tanjur pravilne prehrane za osobe sa paraplegijom i
tetraplegijom. Sukladno njihovim pozitivnim reakcijama studentice su za Qanove Hrvatske Udruge paraplegiCara i tetraplegiCara
napisale i vrlo jednostavnu broSuru koja sadrzava sve najosnovnije informacije iz svih radionica. Ovakav oblik volontiranja,
studentima pruza uvid u svakodnevni zivot i teSkoée s kojima se susreéu osobe s nekim oblikom invaliditeta, pomaze se

integrirati osobe s invaliditetom u drustvo, te im se pruza osjec¢aj drustvene pripadnosti i jednakosti.

Due to the lack of information and adequate literature about diet of people with disabilities, and recognizing the importance of
consuming certain nutrients for this population group, Jasmina Hasanovic¢, univ. bacc. nutr. and Andrea Bilandzija, univ. bacc. nutr.,
students of the 2nd year of the Graduate Study of Nutrition Sciene at the Faculty of Food Technology and Biotechnology of the
University of Zagreb, launched the initiative of an interactive approach to education on proper diet of people with some form of
disability. Since October 2015, they started with interactive lectures for people with muscular dystrophy. Subsequently, a lecture and
workshop was held at the 12th Croatian Meeting of Persons Affected by Neuromuscular Diseases held in December 2015 in Zagreb,
organized by the Alliance of Society of Dystrophies in Croatia, involving persons suffering from muscular dystrophy from all over
Croatia. Then they published an educational article about healthy diet for paraplegia and tetraplegy in the "Mi rolamo" section issued
by the Croatian Association of paraplegics and tetraplegics. As a continuation of this initiative in March 2017, they decided to organize
four interactive workshops on the following topics: Carbohydrates, Proteins, Oils and fats and Plate of healthy diet for paraplegics and
teraplegics. In accordance with their positive reactions, students have written a very simple brochure containing all the most basic
information from all workshops for members of the Croatian Association of paraplegics and tetraplegics. This kind of volunteering gives
students an insight into everyday life and the difficulties faced by people with some form of disability, this approach helps integrate

people with disabilities into society, and provides them with a sense of social belonging and equality.

| PODRUCJE DRUSTVENIH ZNANOSTI

| EDUKACIJSKO-REHABILITACIJSKI FAKULTET

172. Mateja Glavas, Blanka Hlad, Lorena Rukav, lva Sambolek Projekt "Podrzi me"

Na temelju anketnog istraZivanja utvrdeno je da se znaCajan broj mladih osoba u dobi od 15 do 25 godina nema kome obratiti u
situaciji kad ih muGe razliQti problemi (od sukoba s vr$njacima, preko problema u obitelji i nerazumijevanja roditelja pa do problema
u partnerskim odnosima ili odnosu do sredstava ovisnosti) pokrenuto je on-line savjetovanje za mlade u sklopu projekta ,Podrzi
me* (www.podrzi.me). Mladi mogu svoje probleme anonimno izloziti i zatraziti savjet od autorica projekta, mladih osoba koje se
nalaze u procesu zavrsetka sveudli$nog studija koji ¢e ih osposobiti za profesionalne pomagaGe. Uz to na istoj stranici u svrhu
preventivne podrSke objavljuju se i popularni tekstovi s temama bliskim mladim ljudima. Kontinuirano prac¢enje pokazuje da ovakav

vid podrske mladim ljudima jako odgovara.

On the bases of the results of small research results it was concluded that significant number of young people, age 15 to 25 years, do
not have or know adequate person to address with their problems (regarding conflicts with peers, family problems and
misunderstanding with parents, as well as problems with addiction or in partners relationship), on-line counselling for young people
was introduced as part of “Support me” project (www.podrzi.me). On this page young people can present their problems
anonymously, and ask advice from project authors, who are as well young people approaching end of the process of becoming

professional helper. With the purpose to give preventive kind of support to young people on this page a significant number of popular



articles, thematically close to young people, are presented. Continuing assessment and on-line discussion with young people is

showing that this type of support to is very much accepted from them.

EKONOMSKI FAKULTET

173. Paula S8andrk, Ivana Divi¢, Grigor Batdar, Frane Nonkovi¢, Sara Arapovi¢, Ana Baketa, Tea Blatun, Ida Boras,
Andrea Brezovi¢, Magdalena Cvijanovi¢, Dora Ga¢esa, Maja Peri¢, Lucija Priljevi¢, Juraj Pulji¢, Ivona Rados i Maja
Rupcic Projekt Ekonomske klinike "Financijska pismenost osnovnoskolaca"

Prema istrativanju agencije Ipsos puls, gracani mlaci od 19 godina imaju najmanju razinu financijskog znanja. Da bi na vrijeme
podigli financijsku pismenost, krenuli smo od najmlacih ¢lanova nase zajednice. Projekt Ekonomske klinike pod nazivom
4Financijska pismenost osnovnoskolaca“ poti¢e djecu da od malih nogu razmisljaju o financijama i razvijaju svoja znanja.
Ekonomska klinika je razvila te trenutno provodi Cetiri programa u drugim i tre¢im razredima zagrebackih osnovnih Skola s
tendencijom Sirenja na druge dijelove Hrvatske. Predavanja su zamisljena kao interaktivne radionice u kojima se kroz igru i pricu
prilago€enu djeci objasnjavaju pojmovi kao §to su novac, kartice, banke i Stednja, odnosno pojmovi s kojima se svakodnevno
susrecu, ali im nisu u potpunosti jasni.

Uvidjevsi potrebu i nedostatak pozornosti u sklopu formalnog obrazovnog sustava Ekonomska klinika razvija i kreée s realizacijom
projekta po¢etkom studenog 2016. godine.

U suradniji s uéiteljima i ravnateljima osnovnih Skolama odrtano je 120 radionica u 12 zagrebackih osnovnih Skola i 7 radionica u

karlovackoj gradskoj knjitnici u kojoj je sudjelovalo preko 2000 u€enika.

According to the Ipsos plus agency survey, citizens under the age of 19 have the lowest level of financial knowledge. To raise financial
literacy in time, we started teaching the youngest members of our community. The Economics Clinic project named "Financial Literacy
of Primary School Students" encourages children to think about and enrich their knowledge about finances from their early years.

The Economics Clinic has developed and is currently conducting four programs in second and third grades of primary schools in
Zagreb with a tendency to spread to other parts of Croatia. Lectures are conceived as interactive workshops where concepts such as
money, cards, banks and savings are explained through games and stories tailored to children. Most of these terms are something
children hear almost every day but are not entirely sure about their real meaning.

After seeing the lack of attention within the formal education system and the need for reaction, the Economics Clinic develops and
starts with the realization of the project in early November 2016.

In cooperation with teachers and principals of elementary schools, 120 workshops were held in 12 elementary schools in Zagreb,
where more than 2000 students participated. Also 7 workshops were held in the Karlovac City Library, where stavite broj students

participated.

174. Barbara Barbari¢, Gianluca Bartolovi¢, Matej Findri, Tea Logozar, Aleksandra Lovri¢, Tihana Nad, Tanja

Ozi¢-Basic¢, Patricija Oreski, Antonio Tandara, Ivo Teski i Petra Vidovi¢ Projekt "Europski tiedan novca"

Europski tiedan novca (engl. European Money Week) projekt je koji je 2015. godine pokrenula studentska udruga Financijski klub koja
djeluje ve¢ 11 godina na Ekonomskom fakultetu u Zagrebu. RijeCje o projektu koji se odrzava u sklopu Svjetskog tiedna novca

(engl. Global Money Week), odnosno nastojanja da se na globalnoj razini podigne svijest o vaznosti financijskog obrazovanja,
financijske ukljuGenosti i poduzetnistva. Cilj je projekta povecanije financijske pismenosti i znanja. Tako svi zainteresirani, a osobito
studenti imaju priliku upoznati se s financijskom industrijom i kretanjima na trzi$tu od prepoznatih poduzeéa i struthjaka iz

industrije. U projektu je 2017. godine putem serija predavanja, radionica i okruglih stolova sudjelovalo vise od stotinjak studenata s
razli(tih fakulteta Sveudlista u Zagrebu, $to sviedod o prepoznatljivosti kvalitete projekta i medu studentima Qje podruQe

studiranja nije ekonomija.

European Money Week is a project started in 2015 by the student organization Financijski klub. The project is carried out during the
Global Money Week. The main goal of the Global Money Week is to raise awareness about the importance of financial education,
financial involvement and entrepreneurship. The aim of the project is to enhance financial literacy and knowledge. Everybody
interested and especially students, have the opportunity to learn how financial industry and market trends work from well-known
companies and experts in the field. In 2017, more than 100 students from different faculties at the University of Zagreb attended
various lectures, workshops and round tables, which serves to illustrate the fact that the quality of projects is recognized even among

students who are not only students of business and economics.

175. Dijana PjevaC  Projekt "Dajmo im da uGe"
Projekt ,Dajmo im da uCe* projekt je studentske udruge TIM Ekonomskog fakulteta u Zagrebu (Udruga menadzera Ekonomskog

fakulteta) i organiziran s namjerom da se studentima s invaliditetom na Ekonomskom fakultetu omoguéi Sto jednostavnije



svladavanje svakodnevnih prepreka za vrijeme boravka na fakultetu. Ovim projektom studentima s invaliditetom omoguceno je da
imaju svog obrazovnog asistenta koji s njima pohada nastavu te im pomaze oko svakodnevnih fakultetskih aktivnosti to ukljuCuje
odlazak na predavanje sa studentom s invaliditetom, zapisivanje i praéenje nastave, skidanje i oblaCenje jakne, pomo¢ u komunikaciji
s profesorima i asistentima, hranjenje studenata s invaliditetom u restoranu fakulteta ako im je potrebno, odlazak sa studentom s
invaliditetom u WC ako je potrebno kao i socijalizaciju i integraciju u drustvu te poticanje stvaranja samopouzdanja kod osoba s
invaliditetom.

Misija projekta je okupiti studente koji ¢e svojim dobrotvornim djelovanjem kroz dobrovoljni rad pomagati osobama s invaliditetom
kako bi im se olak3alo studiranje.

Project "Dajmo im da uCe" ("Let them learn") is a project of student organization TIM of faculty of economics Zagreb ( Association of
Managers of the Faculty of Economics) and organized with the intention to enable disadvantaged students at the Faculty of
Economics to facilitate the easy mastering of everyday obstacles during their stay at the Faculty. With this project, students with
disabilities have the opportunity to have their educational assistant with them and help them with everyday faculty activities including
going to lectures with a student with disabilities, recording and monitoring of classes, removing jackets, helping with communication
with professors and Assistants, feeding disabled students at the restaurant of the faculty (if needed), going with student in the toilet if
needed as well socialization and integration in the society and encouraging the creation of confidence in person with disabilities.

The project's mission is to bring together students who will help and support people with disabilities to help them study.

FAKULTET ORGANIZACIJE | INFORMATIKE

176. Deana KovaC, Ana Katarina Kolari¢, Anamarija Igrec, Tomislav Jukica, Matija GoriCki, Silvije Hrsti¢, Katarina Raguz,

Petra LonCar, Lucija Matuli¢, Antonio Corluka, Larisa Borovec, Martina Pahek Razvoj globalne i lokalne zajednice prema
UN-ovim ciljevima odrzivog razvoja kroz medunarodne projekte, program razmjene i razvoj potencijala
mladih ljudi

Studenti volonteri, koji su Qanovi AIESEC-a Varazdin, promiCu i rade na pobolj$avanju lokalne, kao i globalne zajednice teZedi

ispunjenju ljudskog potencijala i radec¢i u skladu s propisanim UN-ovim Ciljevima odrzivog razvoja.

Organiziranjem projekata i konferencija koji su u skladu sa 17 Ciljeva odrZivog razvoja, rade se konkretni koraci utjeQuéi na

mnogobrojne sudionike nasih projekata, $to je bilo prepoznato od globalnog tijela AIESEC-a, nagradivsi lokalni odbor AIESEC-a

Varazdin s vrijednim priznanjem za “Iskustvo korisnika”.

Projektima World in the City: Varazdin i Discover North Croatia se radi na 4. Cilju odrzivog razvoja: "Kvalitetna edukacija”.
Ostvaren je veliki uspjeh u vidu medukulturalne tolerancije kroz edukacije stranih studenata o njihovom jeziku i kulturi te kreiranjem
promotivnih materijala o sjevernoj Hrvatskoj, ostavljajuéi mnogobrojne sudionike projekta s vrijednim iskustvom i novosteGenim

prijateljima iz dalekih zemalja.

Projektom FOI CORE se ostvaruje suradnja studenata i poslodavaca, Ome se poveéavaju kompetencije i ambicije studenata prije
ulaska u poslovni svijet, te razvijanjem odnosa izmedu viSe stakeholder poput fakulteta, studenata, neprofitnih udruga i velikih

poduzeca, radedi tako u skladu s 8. UN-ovim Ciljem odrzivog razvoja “Dobri poslovi i ekonomski rast”.

Student volunteers, who are members of AIESEC Varazdin, promote and work on improving local, as well as global community,

striving for fulfillment of humankind’s potential and working in accordance with UN’s Sustainable Development Goals.

By organizing projects and conferences related to 17 Sustainable Development Goals, concrete steps are being made impacting
numerous participants on our projects, which was recognized by the global AIESEC entity, awarding local committee AIESEC

Varazdin with a valuable recognition for “Customer Experience”.

Projects World in the City: Varazdin and Discover North Croatia are working on 4th Sustainable Development Goal: “Quality
education”. Great success was made regarding cross-cultural tolerance through educations by foreign students about their language
and culture, and by creating promotional materials about the region of north Croatia, leaving numerous project participants with

precious experience and new-made friends from distant countries.



Project FOI CORE connects students and employers which raises student’'s competences and ambitions before entering the business
world, and developing relations between more stakeholders like faculty, students, NGOs and big companies, thus working towards 8th

Sustainable Development Goal “Good jobs and economic growth”.

177. Tina LukCié, Lucija Matuli¢, Sven Vukeli¢, lvan Orsoli¢, Leo SiniSa Radosi¢, Jerko Mitri¢, Mateo Pizeta, Matija

Coklica, Danijel SokaC, Filip Aleksi¢, Petra Pomper, Petra Pavig, Stjepan Rakarec, Ante Bari¢, Maja VraCan, Gloria Babié,

Maja SporCié, Ivona Crnac, Stefano Kliba, Mislav Jurinié, Ilvan Penga Studenti uGe studente - IT i ekonomske radionice za
studentsku populaciju

Projekt “Studenti uGe studente” zapoCeo je sa provedbom u ljetnom semestru 2016. godine na Fakultetu organizacije i informatike.

Ideju i izvedbu inicijalnog projekta zaCela je FOI diplomantica Tina Luk(¢ nakon koje su projekt u slijedeéem semestru vodili Lucija

Matulié i Sven Vukelié. Glavna ideja je bila da studenti odrZe svojim kolegama radionice iz raznih podru(Ja informatike i ekonomije

kako bi proslijedili svoje znanje, dali kvalitetne osnove drugima i zainteresirali ih za neko podruQe tih drustvenih disciplina.

Projekt je odrzan u dva ciklusa - prvi u ljetnom semestru, a drugi u zimskom 2016. godine. O kvaliteti i uspjeSnosti radionica govori
Anjenica da se za drugi ciklus prijavilo puno vi$e studenata za sudjelovanje te ih se mnogo javilo za vodenje istih. Neke od tema
radionica bile su web dizajn, uvod u programiranje, 3D modeliranje, Android Studio, vodenje projekata i mnoge druge koje su, s

obzirom na potraznju na dana$njem trzi$tu, predstavile iznimno kompetentna i korisna podruQa za studente.

Korisnost ovim radionicama doprinosi i Onjenica da su to teme koje se ili ne odrzavaju u sklopu nastave (dakle studenti stieCu
znanja u novim podru@ima) ili mogu doprinijeti boljem razumijevanju ukoliko su dio nastavnog programa. Ako pogledamo projekt u
globalu, odrzano je 10 radionica koje su vodili 18 razli(tih studenata, troje je vodilo projekt a preko 100 je sudjelovao na istima.
Studenti su svojom uporno$éu i nesebithim dijelienjem znanja pokazali zajedni$tvo, proaktivnost, ambiciju i Zelju za pomaganjem

i stvaranjem kvalitetnih kompetencija za trZiSte rada.

Project “Students teach students” began with implementation during the summer semester in 2016. at Faculty of Organization and

Informatics.

Idea and execution of initial project was brought by FOI graduate Tina Luk(¢, and was led by Lucija Matuli¢ and Sven Vukelié in
semester after. Main idea was for students to hold lectures to their colleagues in various areas of informatics and economics in order
to spread their knowledge, create high-quality foundations for others and interest them for areas of held lectures. Project was held in

two cycles - first in summer semester, and second in winter semester in 2016.

A lot is said about the quality and success of workshop by the fact that number of interested students keeps increasing, as well as
number of interested lecturers. Some of the topics of workshop were: web design, introduction to programming, 3D modeling, Android
studio, project management and many others that represent various, often-sought skills in modern job market. Usefulness of these
workshops is increased by the fact that these are the topics that can also be taught during schooling and can contribute to better

understanding of teaching plan and program.

If we look at the overall project led by three students, we can see that there were 10 workshops led by 18 different students and over
100 of them participated. Students have shown with their persistent and selfless sharing of knowledge their unity, proactivity, ambition

and will to help and create quality competencies for the job market.

FILOZOFSKI FAKULTET

178. Nikolina Cosié, Frano Cirko, Mihaela Konjevod, Sara Semenski, Aleksandra Sarac Projekt drustveno korisnog uC'bnja:
Siguran frend uvijek je trend!

Studenti Odsjeka za informacijske znanosti s Filozofskog fakulteta u Zagrebu Nikolina Cosi¢, Frano Cirko, Mihaela Konjevod, Sara

Semenski i Aleksandra Sarac, u zimskom semestru ak. god. 2016./2017. odrzali su niz edukativnih radionica u sklopu Projekta

drustveno korisnog uCenja: Siguran frend uvijek je trend! s 5. razredima OS Rapska. Projekt je osmisljen i realiziran pod

mentorstvom dr. sc. Nives Mikeli¢ Preradovi¢, izv. prof. Teme radionica bile su sigurno i odgovorno predstavljanje na Internetu te

zastita od nasilja na Internetu. Projekt je obuhvatio radionice s uGenicima petih razreda odrZane te predavanje za roditelje na temu



o zastiti djece na Internetu. Rad na projektu zahtijevao je razradu ideje, pripremu materijala, suradnju s Osnovnom $kolom Rapska,
planiranje, izradu prezentacija i kvizova, uruCaka za roditelje, provodenje radionica te naposljetku evaluaciju rezultata i pisanje
izvjestaja.

Tijekom izrade projekta, svi (anovi tima podjednako su sudjelovali u svim fazama projekta zbog iznimne zainteresiranosti za rad s

uGenicima i primjenu steGenih znanja i vjestina.

During the winter semester of the 2016/2017 academic year, Nikolina Cosi¢, Frano Cirko, Mihaela Konjevod, Sara Semenski and
Aleksandra Sarac as students at the Department of Information and Communication Sciences, Faculty of Humanities and Social
Sciences, University of Zagreb, conducted a series of workshops as part of a project of socially beneficial learning: A safe friend is
always in trend! The project was earmarked for pupils in 5th grade at the Rapska Elementary School. The project was designed and
implemented under the supervision of associate professor Nives Mikeli¢ Preradovi¢, Ph.D. Workshop topics included safe and
responsible representation on the Internet and protection from cyber-bullying on the Internet. The project included workshops with
pupils and lectures for parents on the topic of protecting children on the Internet. Work on the project required developing ideas,
preparing material, collaborating with the school, designing and planning presentations and quizzes, material for parents, conducting
workshops and finally evaluating the results and report writing.

All team members were equally involved in all phases of developing the project due to their exceptional interest in working with

children and in applying their acquired knowledge and skills.

| PODRUCJE PRIRODNIH ZNANOSTI

| PRIRODOSLOVNO-MATEMATICKI FAKULTET

179. Mihael Erakovié, Tamara Rinkovec, Edi Topié¢, Nea Baus, Tomislav PiteSa, Ana Mikeli¢, Petar Strbac, Demian Kalebié,
Ingrid Gregorovic¢, Karolina Kolari¢, Dominik Gaspari¢, Luka Fotovi¢, Ana Milas, Kristin Becker, Neven Golenié, Toni Liji¢,
Matea Sren, Ana Vlasié Simpozij studenata kemiCara (SiSK)

Simpozij studenata kemiCara (SiSK) projekt je studenata Kemijskog odsjeka Prirodoslovno-matematiCkog fakulteta Sveudllista u
Zagrebu, Jji je cilj okupiti i povezati studente s razli(itih studija kemije i srodnih znanosti te omoguéiti znanstveno aktivnim studentima
da javno prezentiraju rezultate svog znanstveno-istrazivaCkog rada. S obzirom da prije tri godine u Hrvatskoj nije postojala slitha
manifestacija, studenti Kemijskog odsjeka inicirali su organizaciju prvog Simpozija. Ideja je podrzana od strane Hrvatskog kemijskog
drustva i Kemijskog odsjeka Prirodoslovno-matematiCkog fakulteta SveuCllista u Zagrebu.

(] Prvi Simpozij studenata kemiCara odrzan je 25. listopada 2014. u Zagrebu, na Kemijskom odsjeku PMF-a. Okupio je studente s
razli(tih fakulteta sveudlista u Zagrebu i Osijeku: Prirodoslovno-matematiCkog fakulteta, Fakulteta kemijskog inZenjerstva i
tehnologije, Farmaceutsko-biokemijskog fakulteta i Prehrambeno-biotehnoloskog fakulteta Sveudlista u Zagrebu te Odjela za

kemiju Sveudlista Josipa Jurja Strossmayera u Osijeku. U okviru Simpozija odrzana su 4 predavanja i 22 usmena priopéenja, a na
njemu je sudjelovalo oko 140 sudionika.

Motivirani uspjehom prvog SiSK-a, 24. listopada 2015. studenti su organizirali drugi SiSK, na kojem je sudjelovalo 180 sudionika i na
kojem su odrzana 4 predavanja i 23 usmena priopéenja. Za razliku od prvog, na drugom SiSK-u sudjelovali su i studenti kemije iz
inozemstva, s Prirodno-matematiCkog fakulteta Univerziteta u Novom Sadu.

Treci SiSK, odrzan 22. listopada 2016., rezultirao je jo$ ve¢im odzivom te je na njemu sudjelovalo 190 sudionika, a uz 4

predavanja, odrzano je i 30 usmenih priopéenja. Studentima sveudli$ta u Zagrebu, Osijeku i Rijeci, pridruzili su se i inozemni
studenti iz NjemaCke (Freie Universitat), Australije (University of Melbourn) i Belgije (Université de Namur).

Sva tri do sada odrzana jednodnevna simpozija ukljuCvala su nekoliko stanki za kavu te jednu stanku za ruCak, za vrijeme kojih su
sudionici imali priliku opusteno razgovarati, raspravljati o odrzanim priopcenjima te razmjenjivati iskustva i ideje. Takoder, sva tri
simpozija ukljuQvala su knjige saZetaka koje su se uz promotivne materijale djelile svim sudionicima prilikom registracije, a
sadrZavale su saZetke svih predavanja i izlaganja, podatke o Organizacijskom odboru te popis sponzora i donatora. Kako bi
Simpozij bio dostupan svim studentima, sudionici ne plaéaju kotizaciju, veé su se dosada odrZani simpoziji financirali iskljuCivo od
donacija i sponzorstava (PLIVA d.o.0., BASF, POS d.o.0., Atlantic Grupa d.d., HAZU, Studentski zbor Sveudli$ta u Zagrebu).

U planu je i Getvrti SiSK 2017. godine, koji ¢ée omoguciti daljnje povezivanje i umreZavanje studenata kemiCara s razli(itih

sveudli$ta u Hrvatskoj i inozemstvu te stjecanje vrijednog iskustva usmenog prezentiranja znanstvenog rada kao neizostavnog dijela
uspjedne karijere znanstvenika. Uvidjevsi vaznost Simpozija, Hrvatsko kemijsko drustvo i Kemijski odsjek PMF-a Sveudllista u
Zagrebu nastavit e podrzavati SiSK u nadi da ée postati (i ostati) tradicionalan studentski projekt na podruQu kemije.

Symposium of Students Chemists (SySC) is a project of students of the Department of Chemistry at the Faculty of Science, University



of Zagreb, aimed at gathering and connecting students from different chemistry and related sciences studies and at enabling
scientifically active students to publicly present the results of their scientific research. Since there was no similar event in Croatia three
years ago, the students of the Department of Chemistry initiated organization of the first Symposium. The idea was supported by the
Croatian Chemical Society and the Department of Chemistry, Faculty of Science, University of Zagreb.

The first Symposium of Students Chemists was held on October 25, 2014 in Zagreb, at the Department of Chemistry, Faculty of
Science, University of Zagreb. Students from various faculties of the universities in Zagreb and Osijek gathered: Faculty of Science,
Faculty of Chemistry Engineering and Technology, Faculty of Pharmacy and Biochemistry, Faculty of Food Technology and
Biotechnology at the University of Zagreb as well as Department of Chemistry at the University of Josip Juraj Strossmayer in Osijek.
Within the Symposium, 4 lectures and 22 oral presentations were held, and about 140 participants attended.

Motivated by the success of the first SySC, on October 24, 2015, the students organized the second SySC, which attended 180
participants and at which 4 lectures and 23 oral communications were held. Unlike the first, in the second SySC students from abroad
(Faculty of Sciences, University of Novi Sad) also participated.

The third SySC, held on October 22, 2016, resulted in even greater responsiveness, being attended by 190 participants, and in
addition to 4 lectures, 30 oral presentations were held. Foreign students from Germany (Freie Universitat), Australia (University of
Melbourn) and Belgium (Université de Namur) joined the students of the Universities of Zagreb, Osijek and Rijeka.

All three so far held one-day symposiums included a few coffee breaks and a lunch break, during which the participants had the
opportunity to talk in a relaxed manner, discuss the held presentations and share experiences and ideas. Also, all three symposiums
included books of abstracts which, along with the promotional materials, were given to all participants during the registration,
containing summaries of all lectures and presentations, information on the Organizing Committee, and a list of sponsors and donors.
In order for the Symposium to be available to all students, the participants did not pay the registration fee, but the symposiums were
funded exclusively from donations and sponsorships (PLIVA, BASF, POS, Atlantic Grupa, HAZU, Students Association of the
University of Zagreb).

The students plan to organize the fourth SySC in 2017, which will allow further connecting and networking of chemistry students from
different universities in Croatia and abroad as well as gaining valuable experience in oral presentation of a scientific work as an
indispensable part of a successful scientist career. Considering the importance of the Symposium, the Croatian Chemical Society and
the Department of Chemistry, Faculty of Science, University of Zagreb, will continue to support the SySC, hoping that it will become
(and remain) a traditional student project in the field of chemistry.

| PODRUCJE TEHNICKIH ZNANOSTI

|FAKULTET ELEKTROTEHNIKE | RACUNARSTVA

180. Zad Deljkié, Edi SinovCié, Katarina Cavar, Josip Mrden, Alen Hrga FERsec Challenge - radionica o informacijskoj sigurnosti

FERsec Challenge je stru(ha radionica o informacijskoj sigurnosti koja mladim buduéim inZenjerima prosiruje znanje i pruza
uvid u problematiku podru(Ja informacijske sigurnosti. Radionica nudi moguénost savladavanja znanja u podruQu web-sigurnosti,
reverznog inzenjerstva i razvoja programa koji iskoriStavaju ranjivosti sustava te rjeSavanja zadataka u opsegu radionice uz koje

¢e studenti moci u potpunosti ovladati novim znanjem.

Radionica se sastoji od dva dijela. Prvi dio su predavanja i primjene znanja steCenog tijekom predavanja, a drugi dio Qni natjecanje
gdje studenti mogu nova znanja primijeniti na praktiChim problemima u simuliranom okruZenju. Predavanja su odrzali kolega
Zad Deljkié te predavad iz industrije. Svako predavanje sastojalo se od teorijskog uvoda nakon kojega su studenti na svojim

raQunalima na pripremljenim materijalima primjenjivali novosteCena znanja.

Za natjecanje je pripremljeno nekoliko posluzitelja sa sustavima na kojima su simulirane razne ranjivosti i propusti koje su studenti
morali naéi i iskoristiti. Osim toga, pripremljen je i sustav putem kojeg su se pratili timovi i na koji su bili postavljeni zadaci iz svih
podruQa informacijske sigurnosti, ukljuCujuéi reverzno inZenjerstvo, razvoj exploita, web-sigurnost, kriptografiju i forenziku. Zadaci

nose razlidt broj bodova ovisno o njihovoj teZini.

Opéi cilj radionice jest potaknuti studente na samostalan rad i uCenje u podruQu sigurnosti jer je ona prisutna u svim oblicima

poslovanja na Internetu i predstavlja vazan aspekt na koji uvijek treba obratiti pozornost.



Specifithi cilj radionice jest pobolj$ati struChe vjestine i steéi nove kompetencije potrebne na trzistu rada. Kroz predavanja,
praktiChe zadatke i diskusiju polaznici ¢e: steéi znanje potrebno za odrzavanje sustava sigurnosti u organizacijama, razumjeti
programsku potporu za dubinsku analizu podataka, razumjeti metode traZenja ranjivosti i naCine na koje napadadl iskoristavaju
ranjivosti, nauQiti koji su sigurnosni rizici u mobilnim aplikacijama (kako ih otkriti, sprijeCit i kako se iskorigtavaju), nauQti koji su

sigurnosni rizici u web-aplikacijama (kako ih otkriti, sprije(iti i kako se iskoridtavaju), upoznati nallne zastita web-stranica.

FERsec Challenge is an expert information security workshop that aims to expand knowledge of future engineers and provide insight
into information security issues. The workshop offers the ability to master knowledge in the area of web security, reverse engineering,

writing exploits and solving tasks within the scope of a workshop that will allow participants to master new knowledge.

The workshop consists of two parts. The first part are the lectures and the application of knowledge gained in the lectures and the
second part is a competition where students can apply new knowledge to practical problems in a simulated environment. Mr. Zad
Deljki¢ held lectures alongside lecturers from the industry. Each lecture consisted of a theoretical introduction after which the students

applied their newly acquired knowledge on their computers with previously prepared materials.

Several servers were also prepared for the competition with systems that simulated various vulnerabilities and omissions that students
had to find and exploit. In addition, a system was prepared through which teams were tracked and tasks from all areas of information
security were solved. Those areas covered reverse engineering, exploits, web security, cryptography and forensics. Tasks carry a

different number of points depending on their difficulty.

The general goal of the workshop is to encourage students to work independently and enroll in the field of information security
because it is present in all forms of businesses today. It's an essential aspect present on the Internet to which attention should always

be given.

The specific goal of the workshop is to improve the professional skills and to acquire new competencies needed in the market.
Through lectures, practical assignments and discussions, attendees gained the knowledge needed to maintain organization's security
systems. They also gained understanding of software for deep data analysis, understanding of vulnerability methods and how
attackers exploit vulnerabilities. They learned which security risks appear in mobile applications (how to discover, prevent, and exploit

them), learned which security risks are in web applications and familiarized with how to protect web sites.

| GEODETSKI FAKULTET

181. Franka Grubisi¢, Tomislav Horvat, Viktor Mihokovié, Luka Trgovac i Luka Zalovié Casopis Ekscentar br. 19, 2016

U 19. broju Casopisa Ekscentar studenti su napravili nesto $to nitko drugi do sada nije — dva Casopisa unutar jednoga broja. Prva,
znanstveno-stru(ha strana Casopisa, koja sadrzi veé dobro poznate rubrike poput "Novosti", koje obuhvacaju sva zbivanja u

proteklih godinu dana na Geodetskom fakultetu, "Predstavljamo”, gdje su obuhvac¢ena sva vazna domaca i medunarodna
dogadanja, "Put putujem", unutar kojega studenti i djelatnici dijele svoja iskustva u sklopu struChih, studentskih i Erasmus putovanja,
"Studentske radionice", koje su usko povezane s temom broja — omoguéavanje rada s najmodernijim geodetskim instrumentarijem te
upoznavanje svih studenata i zainteresiranih djelatnika s aktualnim geodetskim mjernim metodama, "Struhi i znanstveni Ganci" Ome
se nastavlja znanstveni i struhi segment Casopisa te veliki projekt u sklopu "Teme broja", tri intervjua sa stru(hjacima iz geodetske
znanosti i struke. Druga je studentska, drutvena i zabavna strana Casopisa, koja se po prvi put javlja u ovom broju. Unutar nje su
studenti odludlli podijeliti viastite poglede i osvrt na studentski Zivot u okviru Sveudli$ta u Zagrebu kroz zbivanja u opustenom

tonu, ali i svoje struChe projekte odradene u slobodno vrijeme.

Ekscentar je utjecajan Casopis u Zivotu studenata Geodetskog fakulteta, ali i Sveu(llista u Zagrebu. Takoder, vaZan je i u

zivotima njegovih djelatnika, kako sadasnjih tako i bivSih, te najbitnije — svih inZenjera koji grade nasu struku. Naime,

Ekscentar se distribuira ne samo u sklopu Geodetskog fakulteta, ve¢ se svake godine dostavlja uz Geodetski list, sluzbeno glasilo
Hrvatskoga geodetskog drustva, svim geodetskim i geoinformatiCkim tvrtkama te inZenjerima u Hrvatskoj te inozemstvu.

Zahvaljujuéi svom Sirokom utjecaju u geodetskoj struci, Ekscentar dobiva veliku podréku i pokroviteljstvo od strane brojnih struChih,
drzavnih i privatnih institucija.

Ekscentar je Casopis $to ga od lipnja 1997. godine ureduju studenti Geodetskog fakulteta SveuQlista u Zagrebu. U 2017. godini
obiliezava se obljetnica od 20 godina redovitog izlaZenja. MoZe se bez pretjerivanja zakljuQti da je Casopis Ekscentar dozrio do

te mjere da se transformirao u vrijedan studentski projekt, kojega svaka nova generacija studenata unaprijedi i poboljSa. Posebna je



vrijednost projekta da je inicijativa dosla iskljuQvo od studenata Geodetskog fakulteta. Postignut je kontinuitet u izlaZenju, naklada

Casopisa podignuta je na respektabilnih 2000 primjeraka.

Volume 19 of student journal ,Ekscentar” is unique: there are two journals in a single volume. The first part, comprising scientific and
technical contributions consists of well known columns like ,News®, ,Announcements*, ,Journeys”, ,Students workshops*, are

closely connected with the topic of the volume: the latest measurement technology and methodology in geodesy. There are three
interviews with geodetic experts. The second part, related to social and funny stories from students life is always very interesting.
Ekscentar is influental journal in life of students fo Faculty of Geodesy, but in life of all students of the University of Zagreb. It is an
important link between former, current and future assistants and professors of the Faculty. It is distributed along with Geodetski list,
scientific journal of Croatian Geodetic Society, coming to almost 1500 addresses in Croatia and abroad.

Ekscentar was born in June 1997, which means that 2017 is 20th anniversary. It is exceptionally valuable student project, improved by

every generation of students to the respectable 2000 copies.

RUDARSKO-GEOLOSKO-NAFTNI FAKULTET

182. Studentska udruga Studentski ogranak SPE-a Zagreb 4. medunarodna studentska energetska konferencija

Studentska udruga Studentski ogranak SPE-a Zagreb (SPE.ZG) je neprofitna studentska udruga koja djeluje na
Rudarsko-geolo$ko-naftnom fakultetu s ciljem poticanja izvrsnosti i priblizavanja studenata naftnog inZzenjerstva i srodnih struka
svijetu naftne i plinske industrije te je kao takva jedinstvena u Hrvatskoj na studentskoj razini. Udruga je ujedno i studentski ogranak
svjetske udruge naftnih inZenjera, Society of Petroleum Engineers (SPE), koja broji preko 140 000 (anova. Udruga broji vise
od 200 studenata svih studijskih smjerova Rudarsko-geolo$ko-naftnog fakulteta Sveudllista u Zagrebu.
U organizaciji SPE.ZG na Rudarsko-geologko-naftnom fakultetu je u razdoblju od 8. do 12. oZujka 2017. g. odrZana Cetvrta po
redu medunarodna studentska energetska konferencija pod nazivom “Annual Student Energy Conference 2017". Na Konferenciji je
sudjelovalo preko 350 sudionika, od Gega preko 50 stranih studenata, iz petnaest zemalja svijeta. S navedenim brojem sudionika te s
20 struChih predavaCa i 11 studenata predavaCa, 13 postera, 3 radionice, kvizom znanja i panel diskusijom renomiranih struhjaka iz
naftno-plinske industrije ova Konferencija je po svojim razmjerima najveca studentska energetska konferencija u Europi. Tome u
prilog ide i Onjenica da je sama Konferencija odrzana pod visokim pokroviteljstvom predsjednice Republike Hrvatske, gospode
Kolinde Grabar-Kitarovié i gradonaCelnika Grada Zagreba, gospodina Milana Bandi¢a.
Takoder, Hrvatski ogranak SPE-a je u rujnu 2016. godine dobio nagradu za izvrsnost od strane predsjednika SPE-a dr. Nathana
Meehana na godisnjoj konferenciji u Dubaiju pod nazivom “Annual Technical Conference and Exhibition” iskljuQvo zahvaljujuéi
studentskoj udruzi tj. organizaciji proSlogodiSnje Konferencije.
Tijekom organizacije spomenute, i prijasnjin (ASEC2014, ASEC2015, ASEC2016), konferencija, ali i tijekom svih ostalih dosadasnjih
aktivnosti, Ganovi udruge SPE.ZG su iskazali visok stupanj odgovornosti i profesionalnosti, kao i spremnosti za adekvatno i
konstruktivno rjeSavanje svih problema i prepreka na koje su naisli te su pritom iskazali zavidnu razinu inZzenjerskih vjestina.
Smatramo da je u danas$nje vrijeme entuzijazam kojim (Ganovi ove udruge pristupaju motiviranju mladih kolega i $irenju interesa za
naftno-rudarsku struku hvalevrijedan. Stoga, prepoznajuéi kvalitetu Qanova udruge te uvaZzavajuéi postignute rezultate njihovog
dosadas$njeg djelovanja, a posebno istiQuéi organizaciju ranije spomenutih konferencija, iskazujemo svoju podréku njihovom radu te

ih preporuCam za dodjelu Rektorove nagrade u kategoriji f) Nagrada za drustveno koristan rad u akademskoj i $iroj zajednici.

The SPE.ZG Student Chapter Zagreb is a non-profit student association active at the Faculty of Mining, Geology and Petroleum
Engineering, University of Zagreb. The goal of the association is to encourage excellence and foster the connection between students
of oil engineering with oil and gas companies. The association is also a part of the Society of Petroleum Engineers (SPE), that has 140
000 members.. Today, there are more than 180 student members from all departments of the Faculty of Mining, Geology and
Petroleum Engineering, making this association the largest student association at the Faculty and one of the largest technical
associations at the University.

The fourth "Annual Students’ Energy Conference 2017* has been organized by SPE.ZG Student Chapter Zagreb from March 8th -
March 12th, 2017 at the Faculty of Mining, Geology and Petroleum Engineering. It had more than 350 participants, of which 50 foreign
students from 15 countries. The number of participants, 20 professional lecturers, 11 student lecturers, poster session with 13 posters,

3 workshops, professional knowledge game (quiz) and professional panel discussion make this conference the largest student energy



conference in Europe. In addition to that, it is also important to mention that the ASEC 2017 has been held under the high patronage
of her Excellency, President of the Republic of Croatia, Kolinda Grabar-Kitarovi¢ and the Mayor of the city of Zagreb, Mr. Milan
Bandic.

Furthermore, for its activities and excellent organization of ASEC2016 Conference, SPE.ZG Student Chapter Zagreb has been
awarded the SPE Excellence Award by DSc Nathan Meehana at the Annual SPE Technical Conference and Exhibiton in Dubai in
September 2016.

During the organization of the ASEC2017 Conference, and previous conferences (ASEC2014, ASEC2015 and ASEC2016), but also
during all other Chapter activities, the members of the SPE.ZG Student Chapter Zagreb have displayed a high level of responsibility
and professionalism with the ability of adequate and constructive approach towards dealing with all the problems and issues with high
level of engineering skills. Due to all stated in my opinion, SPE.ZG Student Chapter Zagreb would be an excellent candidate for the

Rectors Award in the category of the community service in academia and society in general.

TEKSTILNO-TEHNOLOSKI FAKULTET

183. Armanda Mia, 2. godine diplomskog studija Tekstilni i modni dizajn (TTF) Brcko Manuela, 2. godine diplomskog studija
Tekstilni i modni dizajn (TTF) Herga lvan, 2. godine diplomskog studija Tekstilni i modni dizajn (TTF) Ivekovi¢ Petra, 2.
godine diplomskog studija Tekstilni i modni dizajn (TTF) Jugovi¢ Monika, 2. godine diplomskog studija Tekstilni i modni
dizajn (TTF) Jurjevi¢ Ana, 2. godine diplomskog studija Tekstilni i modni dizajn (TTF) Krajina Mirjam, 2. godine diplomskog
studija Tekstilni i modni dizajn (TTF) Kresi¢ Gabrijela, 2. godine diplomskog studija Tekstilni i modni dizajn (TTF) Nini¢ Iva,
2. godine diplomskog studija Tekstilni i modni dizajn (TTF) SmolCec Lucija, 2. godine diplomskog studija Tekstilni i modni
dizajn (TTF) Visak Antonija, 2. godine diplomskog studija Tekstilni i modni dizajn (TTF) Zujovi¢ Jana, 2. godine diplomskog
studija Tekstilni i modni dizajn (TTF) KOSTIMOGRAFSKA PROMISLJANJA SHAKESPEAREA

Projekt Kostimografska promisljanja Shakespearea je kostimografska mapa studenata druge godine diplomskog studija
kostimografije u kojoj su objedinjena likovna promisljanja za tri projekta Qiji je zajedniCki nazivnik dramatiCar William Shakespeare.

U mapi se prikazuju kostimografije studenata kostimografije za predstave San ljetne no¢i (premijerno izvedene u Koncertnoj dvorani
Vatroslav Lisinski 26. 11. 2016. u suradnji zagrebaCke MuziCke akademije (MA), Akademije dramske umjetnosti (ADU),
Tekstilno-tehnoloskog fakulteta (TTF) i Arhitektonskog fakulteta (AF)); Shakespeare kroz rijeCi glazbu premijerno izvedene na
MuziCkoj akademiji u Koncertnoj dvorani Blagoje Bersa 8. 12. 2016. u suradnji MA, ADU, TTF-a i Britanskoga veleposlanstva) te skice
za predstavu Na Sveta Tri kralja koje su bile prikazane na izlozbi u Galeriji knjiznice Vladimir Nazor u prosincu 2016. u sklopu
obiljezavanja godine posveéene Williamu Shakespeareu.

Prosla, 2016. godina na medunarodnoj kulturnoj sceni protekla je u znaku obiljeZavanja 400. godidnjice smrti Williama
Shakespearea, jednog od najpoznatijeg i najizvodenijeg dramskog pisca na svijetu.

U navedenim javnim umjetniCkim predstavljanjima studenti kostimografije pokazali su zavidnu kvalitetu ne samo u osmisljavanju veé¢
i u realizacije predstava i izlozbe. UjednaCenim likovnim rukopisom i kvalitethom timskom suradnjom pokazali su da su na visokoj
umjetniCkoj razini, Gesto i izvan okvira svog osnovnog umjetniCkog stvaranja. Tako su za predstavu San ljetne noéi u izuzetno
kratkom vremenskom roku osmislili kostime za zbor od sedamdesetak zboristica te kostime za desetak solo izvodaCa, odnosno
glumaca. Takoder su osmislili i izveli scenografiju spomenute predstave. Predstava je poluQla veliki uspjeh i premijerno je prikazana u
sklopu ciklusa Subotom u Lisinskom. Za drugi projekt — predstavu Shakespeare kroz rijeCi glazbu studenti kostimografije osmislili su
kostime za veliki mugko-Zenski i dje(Ji zbor kao i za predstavu u predstavi [1 odnosno scene (i likove) iz predstave Hamlet, i to u
vrlo kratkom roku i uz vrlo oskudna financijska sredstva, ali uz visoke umjetniCke dosege. Tom je predstavom Britansko
veleposlanstvo u Hrvatskoj zavrsilo obiliezavanje godignjice Williama Shakespearea, a izvedba je dobila odlithe kritike, Gemu su
bitno pridonijela i kostimografska rje$enja. Zakljuti dio studentske mape (ne kostimografske skice osmisljene za likove u
Shakespeareovoj drami Na Sveta Tri kralja i izlozene u Galeriji knjiznice VIadimir Nazor.

Uz sve umjetniCke kvalitete studenti Diplomskog studija kostimografije TTF-a pokazali su i vrsnoéu i snalazljivost u praktiChom radu
organizacije i produkcije predstave, organiziranja i vodenja garderobe kao i osmisljavanja i realizacije $minke/maske izvodaCa, te
postprodukcije predstave.

Zakljutho, kao mentor bezrezervno podrzavam nominaciju za Rektorovu nagradu studenata druge godine kostimografije jer je rijeC
o velikim, zahtjevnim i uspje$nim projektima te o visokim umjetniCkim dosezima na razini vrhunske profesionalne kazali$ne i

izloZzbene umjetnosti u Hrvatskoj.

Project entitled Imagining Shakespeare in costume design is a costume design portfolio of the second year students of costume



design, and it unites their visual imaginings of Shakespeare for three different projects based on his plays.

The portfolio includes costume designs for productions The Midsummer Night's Dream (staged at Vatroslav Lisinski concert hall on
November 26, 2016; coproduced by the Music Academy, the Academy of Dramatic Art, the Faculty of Textile Technology and the
Faculty of Architecture); Shakespeare in words and music (premiered in Blagoje Bersa concert hall at the Music academy on
December 12, 2016; coproduced by the Music Academy, the Academy of Dramatic Art, the Faculty of Textile Technology and the
British Embassy); and costume design sketches for The Twelfth Night, exhibited in Vladimir Nazor public library in December 2016
within the programme Shakespeare Lives, commemorating the 400th anniversary of Shakespeare’s death.

In year 2016 numerous international cultural organisations celebrated the 400th anniversary of Shakespeare’s death, honouring one
of the most famous world playwrights.

In stated public productions and exhibitions the students of costume design presented numerous virtues not only in artistic imagining
but also in practical aspect of finalising both productions and the exhibition. They managed to produce sketches of similar visual value
and to keep great team spirit, proving that they can achieve high artistic level, even out of their usual artistic habitus. For The
Midsummer Night's Dream they created more than seventy costumes for choir and ten costumes for solo performers and actors. They
also created set design for the production. The production was great success and premiered within the Saturdays in Lisinski
programme. For the Shakespeare in words and music project, the students created costumes for mixed men, women and children
choir, including the play within the play — i. e. for the scenes and characters from Shakespeare’s Hamlet — and they did that in very
short period of time and with rather limited financial means, but still very creative. The production concluded the British Embassy’s
commemoration of Shakespeare’s anniversary, and received positive reviews, to which costume designs were a significant
contribution. The final part of student portfolio is made up of costume design sketches for characters in William Shakespeare’s play
The Twelfth Night, exhibited in Vladimir Nazor public library.

Along with their artistic qualities, the students of costume design department at the Faculty of Textile Technology revealed themselves
to be resourceful in practical tasks of organizing and producing a performance, in wardrobe management and in envisaging make up
and masks, as well as in postproduction tasks.

Therefore, as their mentor, | fully support the nomination of second year students of costume design for the Chancellor’'s Award,
because they successfully participated in prominent and demanding projects and achieved high artistic goals that could easily
measure up to professional standards of theatre art and exhibitions in Croatia.

| UMJETNICKO PODRUCJE

|AKADEMIJA LIKOVNIH UMJETNOSTI

184. Tara Beata Racz i lvan Barun Program "Svijet i ja, ja i svijet"

Radionice kreativnog izrazavanja za pacijente Psihijatarske bolnice Sv.lvan u Zagrebu



