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Usporedba koncentracija TGF-f1 proteina u egzosomima
1. Ema Zanié dobivenima metodom tekuce biopsije iz plazme bolesnika s
pre-kolorektalnim karcinomom i kolorektalnim karcinomom

Kolorektalni karcinom (CRC) je bolest koja zbog stalnog porasta u prevalenciji predstavlja veliki javnozdravstveni
problem. U ranoj fazi bolesnik je bez simptoma te je rana dijagnostika klju¢na za otkrivanje ove bolesti u pocetnom stadiju
kada je prezivljenje jo$ visoko. Postojece dijagnosticke metode, kao Sto su kolonoskopija i tkivna biopsija, su poznate po
svojoj invazivnosti. Iz tog je razloga razvijena tekuca biopsija, neinvazivna metoda koja ukljucuje mogucénost izolacije
egzosoma iz periferne krvi bolesnika. Egzosomi prenose brojne molekule koje se mogu koristiti u dijagnostici i pracenju
bolesti, a TGF-B1 protein je upravo takva molekula. Ovaj protein regulira procese poput rasta, proliferacije i diferencijacije
stanica, a mutacije u njegovoj signalizaciji dovode do nekontroliranog rasta stanica, proliferacije, progresije do faze tumora
te razvoja metastaza. Cilj ovog istrazivanja bio je ispitati razlike u koncentracijama TGF-B1 proteina u egzosomima
dobivenima metodom tekuée biopsije iz plazme bolesnika s pre-CRC-om i CRC-om. Egzosomi su iz uzoraka plazme

Sazetak bolesnika s pre-CRC-om (N = 24) i CRC-om (N = 40) izolirani pomoc¢u komercijalno dostupnog kompleta reagensa.
Koncentracija proteina je u svim uzorcima odredena spektrofotometrijskom metodom s bicinkonini¢nom kiselinom nakon
¢ega je provedena Western blot analiza. U svim uzorcima je dokazana prisutnost TGF-B1 proteina te je napravljena
relativna kvantifikacija vrpci TGF-B1 proteina. Statistickom obradom podataka utvrdeno je da nema razlike izmedu
bolesnika s pre-CRC-om i bolesnika s CRC-om u relativnim intenzitetima vrpci TGF-B1 proteina na oko 135 kDa.
Medutim, zbroj relativnih intenziteta vrpci TGF-B1 proteina na oko 44 kDa, 25 kDa i 12 kDa kao i omjer zbroja relativnih
intenziteta vrpci TGF-B1 proteina na 44 kDa, 25 kDa i 12 kDa i relativnog intenziteta vrpci TGF-B1 proteina na 135 kDa
statisti¢ki su znacajno veéi u egzosomima bolesnika s CRC-om i u odnosu na egzosome bolesnika s pre-CRC-om.
Navedeno pokazuje veliki potencijal tekuce biopsije kao neinvazivne metode pomocu koje bi moglo biti moguée pracenje
progresije tumora i razvoja metastaza kod bolesnika s CRC-om

Colorectal cancer (CRC) is a major public health problem due to its constant increase in prevalence. In the early stages, the
patient is asymptomatic, and early diagnosis is crucial for detecting this disease in its initial stages when survival is still
high. Existing diagnostic methods, such as colonoscopy and tissue biopsy, are known for their invasiveness. For this reason,
liquid biopsy, a non-invasive method that includes the possibility of isolating exosomes from the patient's peripheral blood,
was developed. Exosomes carry numerous molecules that can be used in the diagnosis and monitoring of the disease, and
the TGF-B1 protein is such a molecule. This protein regulates processes such as cell growth, proliferation, and
differentiation. Mutations in its signaling pathway lead to uncontrolled cell growth, proliferation, progression to the tumor
stage, and the development of metastases. The aim of this study was to examine the differences in concentrations of TGF-
B1 protein in exosomes obtained by the liquid biopsy from the plasma of patients with pre-CRC and CRC. Exosomes were

Summary isolated from plasma samples of patients with pre-CRC (N = 24) and CRC (N = 40) using a commercially available reagent
kit. Protein concentration in all samples was determined by the spectrophotometric method with bicinchoninic acid,
followed by Western blot analysis. The presence of TGF-B1 protein was confirmed in all samples, and the relative
quantification of TGF-B1 protein bands was performed. Statistical data processing revealed no difference between patients
with pre-CRC and patients with CRC in the relative intensities of TGF-B1 protein bands at around 135 kDa. However, the
sum of the relative intensities of the TGF-B1 protein bands at around 44 kDa, 25 kDa and 12 kDa, as well as the ratio of the
sum of the relative intensities of the TGF-B1 protein bands at 44 kDa, 25 kDa and 12 kDa and the relative intensity of the
TGF-B1 protein bands at 135 kDa were statistically significantly higher in the exosomes of patients with CRC as compared
to the exosomes of patients with pre-CRC. The above shows the great potential of liquid biopsy as a non-invasive method
that could be used to monitor tumor progression and the development of metastases in patients with CRC.

Neuroprotektivni potencijal prolijeka tafamidis-amida:
2. Klara Branovié utjecaj na kogniciju i molekularne promjene u mozgu u
misjem modelu sporadiéne Alzheimerove bolesti

Sazetak Alzheimerova bolest (AD) najces¢i je oblik demencije, obiljezna progresivnim gubitkom kognitivnih funkcija, pamcenja te
sposobnosti obavljanja svakodnevnih aktivnosti i samostalnog funkcioniranja. Zbog ogranicenja postojecih terapija,
istrazuju se novi pristupi koji ciljaju nakupljanje AP peptida. Transtiretin (TTR), vezuéi AP sprjecava njegovu agregaciju i
potice eliminaciju iz mozga, a stabilizacija TTR-a tafamidisom (TA) potencijalno pojacava ovaj zastitni u¢inak te time
otvara mogucénost razvoja nove terapije koja mijenja tijek bolesti za AD. Cilj ovog istrazivanja bio je ispitati u¢inak
tafamidis-amida (TA), stabilizatora transtiretina, u STZ-icv modelu sporadiéne AD (sAD). Zivotinje su nasumi¢no
raspodijeljene u 4 skupine (CTR, STZ, CTR+TA, STZ+TA), a model sAD-a induciran STZ dozom od 6 mg/kg na 3-
mjese¢nim muzjacima miseva soja C57BL/6J (n=31). Terapija tafamidis-amidom (TA; 5 mg/kg) davana je
intraperitonealno kroz 4 tjedna. Nakon terapije, kognitivno-bihevioralne i motoricke funkcije Zivotinje testirane su u pet
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bihevioralnih testova (OF, MWM, EPM, T-labirint, NOR), a po njenom zavrSetku, uzorci mozga analizirani su
imunohistokemijom i Western blotom, za procjenu ekspresije klju¢nih proteina i glijalne aktivacije, te bojenjem tioflavinom
S u svrhu vizualizacije amiloidnih plakova. Fokusne regije bile su hipokampus (HPC), frontalni korteks (FC) i mozdano
deblo (BS). lako STZ nije izazvao o¢ekivane kognitivne i bihevioralne poremecaje, $to sugerira odredenu otpornost ove
misje vrste i ogranicava evaluaciju TA na funkcionalnoj razini, molekularne analize pokazale su vazne regionalne
promjene. Western blot analiza ukazuje na regionalno specificne odgovore na bolest i tretman, pri cemu je HPC pokazao
najjasnije znakove patoloskih promjena, u skladu s poznatom ranjivosc¢u te regije u ranim fazama AD-a. U HPC-u, TA
smanjuje inzulinsku rezistenciju dokazano pove¢anom ekspresijom IR 1 IGF1R, normalizira povisenu ekspresiju p-ERK-a
izazvanu bole$cu, ublazava neuroinflamaciju i oksidativni stres smanjenjem razina GFAP, SOD-1 i katalazne ekspresije, te
blago povisuje razine TTR-a — unato¢ neocekivanom porastu amiloidne akumulacije vizualiziranom i kvantificiranom
tiofalvin S bojenjem HPC-a. Takoder, imunohistokemijska analiza Ibal pozitivnog signala potvrdila je da TA smanjuje
mikroglijalnu aktivaciju §to sugerira snazan protuupalni uc¢inak u ovoj regiji. U FC-u, TA povecava ekspresiju NPY i
smanjuje p-ERK te antioksidativne enzime ukazujuéi na snazan neuroprotektivni odgovor na TA, dok u BS-u pokazuje
kompleksan, u nekim slu¢ajevima uc¢inak suprotan neuroprotektivnom, ukljucujuéi smanjenje IR/AKT i NPY ekspresije i
promjene u glijalnoj aktivnosti. Dodatno, stabilna tjelesna masa miseva tijekom razdoblja provodenja eksperimenta ukazuje
na dobar sigurnosni profil i podnosljivost lijeka tijekom kroni¢ne sistemske primjene. Ovi rezultati potvrduju regionalno-
specifican neuroprotektivni u¢inak TA, s naglaskom na HPC kao glavnu metu terapije. ZabiljeZeni regionalnno- specifi¢ni i
dijelom oprecni ucinci, osobito u BS-u, upucuju na kompleksnu i jo§ uvijek nedovoljno razjasnjenu ulogu TA u CNS-u i
potrebu za daljnim istrazivanjima kako bi se bolje razumjela njegova terapijska vrijednost i mehanizmi djelovanja u
kontekstu AD-a.

Alzheimer’s disease (AD) is the most common form of dementia, characterized by progressive loss of cognitive functions,
memory, and the ability to perform daily activities independently. Due to the limited efficacy of current treatments, new
approaches targeting the accumulation of AP peptides are being explored. Transthyretin (TTR) binds A, prevents its
aggregation, and promotes its clearance from the brain. Stabilization of TTR with small molecules such as tafamidis (TA)
may enhance its protective role, offering a potential disease-modifying therapy for AD. This study aimed to investigate the
effect of tafamidis-amide (TA), a TTR stabilizer, in the STZ-icv model of sporadic AD (sAD). Male C57BL/6J mice (3
months old, n=31) were randomly divided into 4 groups (CTR, STZ, CTR+TA, STZ+TA). The sAD model was induced via
intracerebroventricular STZ administration (6 mg/kg), after which TA was administered intraperitoneally (5 mg/kg) for 4
weeks. Following treatment, animals underwent behavioral assessment using five tests (OF, MWM, EPM, T-maze, NOR),
and brains were analyzed using immunohistochemistry and Western blot to evaluate the expression of key proteins and glial
activation, including Thioflavin S staining to visualize amyloid plaques. The hippocampus (HPC), frontal cortex (FC), and
brainstem (BS) were selected as target brain regions. Although STZ did not induce the expected cognitive or behavioral
impairments, suggesting strain-specific resistance and limiting functional evaluation of TA, molecular analyses revealed

Summary significant region-specific changes. Western blot results indicated a regionally distinct response to pathology and treatment,
with the HPC showing the clearest pathological changes, consistent with its known vulnerability in early AD. In the HPC,
TA reduced insulin resistance (evidenced by increased IR and IGF1R expression), normalized elevated p-ERK levels,
alleviated neuroinflammation and oxidative stress (evidenced by reduced GFAP, SOD-1, and catalase expression), and
mildly increased TTR levels, despite an unexpected rise in amyloid accumulation detected by Thioflavin S staining.
Immunohistochemistry further confirmed that TA reduced Ibal-positive microglial activation, indicating a strong anti-
inflammatory effect in this region. In the FC, TA increased NPY expression and reduced p-ERK and antioxidant enzymes,
indicating a neuroprotective response. However, in the BS, TA exhibited a more complex and partially opposing effect,
including reduced IR/AKT and NPY expression and changes in glial activity. Additionally, stable body weight throughout
the study suggests good safety and tolerability of chronic TA treatment. These results support a region-specific
neuroprotective effect of TA, particularly in the HPC as a key therapeutic target. Nevertheless, regionally divergent and
partially opposing effects—especially in the BS—highlight the complexity and currently insufficiently understood role of
TA in the CNS, underlining the need for further studies to better define its therapeutic potential and mechanisms of action
in AD.

Procjena gonadarhe i adrenarhe u djecaka odredivanjem

3 Juraj Zupanic testosterona i dehidroepiandrosteron-sulfata u slini

Odredivanje testosterona i dehidroepiandrosteron-sulfata (DHEA-S) u slini predstavlja neinvazivnu metodu procjene
gonadarhe i adrenarhe, osobito korisnu u pedijatrijskoj populaciji kada invazivne metode nisu moguce ili eti¢ki opravdane.
Cilj ovog istrazivanja bio je ispitati razlike i povezanosti izmedu koncentracija navedenih hormona u predpubertetskoj i
pubertetskoj skupini te procijeniti njihov potencijal u procjeni spolnog razvoja, odnosno gonadarhe i adrenarhe u djecaka.
U istrazivanju je sudjelovalo 302 djecaka u dobi od 10 do 13 godina, razvrstanih prema Tannerovim stadijima u
predpubertetsku (stadij 1; n = 155) i pubertetsku skupinu (stadij 2 i viSe; n = 147). Salivarni testosteron i DHEA-S odredeni
su komercijalnim ELISA kompletom (DRG Instruments GmbH). Utvrdene su statisticki znacajno vise koncentracije
testosterona izmedu djecaka u predpubertetu i pubertetu (p < 0,001), dok u koncentracijama DHEA-S nije bilo razlike medu
skupinama (p = 0,423). Nije utvrdena znacajna korelacija izmedu koncentracija testosterona i DHEA-S u slini niti u
ukupnoj skupini, niti u podskupinama predpuberteta i puberteta (ukupno: p = 0,143; p = 0,025; u predpubertetu: p = 0,172;
p = 0,055; u pubertetu: p=0,138; p = 0,134). Provedena je ROC analiza za salivarni testosteron kao marker razlikovanja
predpuberteta od ranog puberteta (gonadarhe), pri cemu se testosteron se pokazao kao dovoljno znacajan marker (AUC =
0,644), posebice u iskljucivanju pocetka puberteta (osjetljivost = 39,6%; specifi¢nost = 83,0%). Ukljucivanjem DHEA-S
nisu postignute znacajne razlike u ROC analizi u odnosu na samostalan testosteron (AUC = 0,638; p = 0,388). Rezultati
ovog istrazivanja ukazuju da odredivanje testosterona i DHEA-S u slini moze koristiti za procjenu gonadarhe i adrenarhe u
djecaka te da ima znacajan potencijal u procjeni spolnog razvoja, posebice kada invazivne metode nisu moguce.

Sazetak

Summary Determination of testosterone and dehydroepiandrosterone sulfate (DHEA-S) in saliva represents a non-invasive method
for assessing gonadarche and adrenarche, particularly useful in the pediatric population when invasive methods are not
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feasible or ethically justified. The aim of this study was to examine differences and associations between the concentrations
of these hormones in prepubertal and pubertal groups, and to evaluate their potential in assessing sexual development,
namely gonadarche and adrenarche in boys. The study included 302 boys aged 10 to 13 years, classified according to
Tanner stages into a prepubertal group (stage 1; n = 155) and a pubertal group (stage 2 and higher; n = 147). Salivary
testosterone and DHEA-S were determined using a commercial ELISA kit (DRG Instruments GmbH). Significantly higher
testosterone concentrations were observed between prepubertal and pubertal boys (p < 0.001), while no difference was
found in DHEA-S concentrations between the groups (p = 0.423). No significant correlation was observed between salivary
testosterone and DHEA-S concentrations either in the total sample or in the prepubertal and pubertal subgroups (total: p =
0.143; p = 0.025; prepubertal: p = 0.172; p = 0.055; pubertal: p =0.138; p = 0.134). ROC analysis was performed for
salivary testosterone as a marker of distinguishing prepuberty from early puberty (gonadarche), where testosterone proved
to be a sufficiently significant marker (AUC = 0.644), particularly in excluding the onset of puberty (sensitivity = 39.6%;
specificity = 83.0%). Inclusion of DHEA-S did not yield significant differences in ROC analysis compared with
testosterone alone (AUC = 0.638; p = 0.388). The results of this study suggest that determination of testosterone and
DHEA-S in saliva may be useful for assessing gonadarche and adrenarche in boys, and that it holds considerable potential
in evaluating sexual development, especially when invasive methods are not feasible.

Analiza upalnih i imunoloskih parametara u bolesnica s
4. Marko Spoljari¢, Barbara Vukadin trostruko negativnim karcinomom dojke tijekom onkoloskog
lijecenja

Karcinom dojke, najéesc¢i malignitet u Zena, predstavlja globalni javnozdravstveni izazov. Trostruko negativni karcinom
dojke (TNBC) je agresivan, ima loSu prognozu, ¢esto recidivira i visoki mortalitet. U lijeCenju se ne moze primijeniti
ciljana terapija zbog odsutnosti receptora koji predstavljaju terapijske mete. Bolest je heterogena, a prijelaz iz benigne
lezije do malignog oblika Cesto je klinicki neprepoznatljiv. Kljuéne su preventivne mjere i probir za rano dijagnosticiranje
bolesti. Pokazatelji klini¢kog stanja koji bi upucivali na prisustvo bolesti, su upalni, hematoloski i nutritivni biljezi.
Dosadasnji podaci ukazuju na to da su promjene tih parametara tijekom onkoloskog lije¢enja nedovoljno istrazene i ne
postoje istrazivanja koja opisuju njihov status. Stoga smo u radu analizirali promjene dvadeset upalnih i imunoloskih
parametara kod bolesnica s TNBC-om tijekom razli¢itih faza onkoloskog lijeCenja. Obrada podataka ukljucivala je 279

Sazetak pacijentica koje su pracene sustavnim odredivanjem klini¢ko-laboratorijskih parametara, upalnih i imunoloskih parametara.
Pracenje je ukljucivalo i razlicite stadije lije¢enja - od postavljanja dijagnoze do zavrSetka terapije. Rezultati su pokazali
statisticki znac¢ajne promjene u upalnim biljezima i imunolo§kom profilu tijekom lije¢enja, Sto je potencijalno povezano s
terapijskim odgovorom i klinickim ishodom. Uoceno je i da kemoterapija i radioterapija imaju znacajan utjecaj na
dinamiku vrijednosti ispitivanih ciljanih biljega. Takoder, nasi originalni, racunski izvedeni parametri, koji su svojevrstan
novitet, pokazali su znacajnije promjene u usporedbi s izmjerenim vrijednostima. Dobiveni rezultati naglasavaju vaznost
upalnih i imunoloskih parametara u TNBC-u te sugeriraju njihovu potencijalnu primjenu u longitudinalnom pracenju
bolesnica, personalizaciji terapije i procjeni prognoze. Naposljetku, novo-generirani podaci mogu posluziti kao osnova i
izvor informacija za buduce studije.

Breast cancer represents the most common malignancy in women and, consequently, a significant global public health
challenge. Triple-negative breast cancer (TNBC) is a highly aggressive molecular subtype of cancer, associated with poor
prognosis, high rates of recurrence and mortality, as well as the absence of targeted therapies due to the lack of receptors
that serve as established therapeutic targets. Disease is heterogeneous, and the transition from benign lesions to malignant
carcinoma often remains clinically unrecognized. Preventive measures and screening for early diagnosis are of crucial
importance, as are clinical indicators that may suggest its potential presence. Indicators considered in this study include
inflammatory, hematological, and nutritional markers, with current evidence suggesting that changes in these parameters
during oncological treatment remain insufficiently investigated, particularly for some of them. We aimed to analyze
Summary changes in twenty inflammatory and immunological parameters in 279 patients with TNBC, across different phases of
oncological treatment. The systematic assessment of clinical and laboratory parameters, inflammatory and immunological
markers, from diagnosis to the completion of therapy was performed. Results revealed statistically significant alterations in
studied biomarkers during treatment, which may be associated with therapeutic response and clinical outcomes.
Chemotherapy and radiotherapy shown to have a significant impact on the dynamics of these parameters. Computationally
derived parameters - methodological novelty, demonstrated greater consistency of changes compared to directly measured
markers. These findings highlight the importance of selected markers and their potential application in longitudinal
monitoring, therapy personalization. Data generated in the study represent valuable asset for future, large-scale

investigations.
. . NMR analiza sekoiridoida i flavonoida u ekstraktu lista
5. Marija Varga, Marina Varga .
masline
Sazetak U maslinicama, prilikom rezidbe maslina, stvara se znacajna koli¢ina fenolima bogatog lis¢a masline, ¢iji bioaktivni

sastojci, poput sekoiridoida oleuropeina i flavonoida, pokazuju znacajan biomedicinski potencijal zahvaljujuéi izraZzenom
kardioprotektivnom, neuroprotektivnom, antikancerogenom i antimikrobnom uc¢inku. U svrhu odredivanja sadrzaja

pojedinih sekoiridoida u maslinovom ulju, zbog svojih prednosti sve ¢esée se primjenjuje kvantitativna '"H NMR (q-lH
NMR) spektroskopija. Medutim, vrlo je rijetko primijenjena na ekstraktu lista masline. U ovom radu 'H NMR analizom

identificiran je oleuropein u ekstraktu lista masline, a dodatno je potvrden B¢ i2p 'H-Bc HMBC spektroskopijom. U
svrhu kvantitativne analize, uz primjenu siringaldehida kao internog standarda izradeni su bazdarni pravci u podrucju

koncentracije (1) (0,20 - 6,58) 1(2) (0,02 - 0,66) mmol/dm’. Za kvantifikaciju je koriSten singlet oleuropeina na 5,95 ppm.
Kao NMR otapalo odabran je aceton-d6, koji se kao aproticno otapalo pokazao boljim u odnosu na metanol-d4 zbog bolje

rezolucije '"HNMR spektra. Evaluirani su validacijski parametri selektivnost, linearnost (r2 1=0,9975, te r22=0,9691) i
osjetljivost metode (LOD=0,13 mmol/dm’ , LOQ=0,40 mmol/dm3). Primjenom qNMR metode odredena je prosjecna
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koncentracija oleuropeina u dvama uzorcima lista masline u iznosu od 280 (RSD = 10,6%) te 235 (RSD = 9,4%) mg/g
suhog ekstrakta. "H NMR analizom utvrdeno je da oleokantal i oleacein nisu prisutni u ekstraktu lista masline, a analiza
konstanti sprezanja upucuje da u ekstraktu nema ni drugih najcescih sekoiridoida prisutnih u maslinovom ulju,
oleokoronala, oleomisionala, ligstrodiala oleuropeindiala, elenolida i elenolinske kiseline. Takoder, 'H NMR analizom
ekstrakata dokazano je prisustvo flavonoida luteolin 7-O-glukozida, luteolina i apigenina, te odsustvo kempferola,
naringenina i miricetina. "H NMR spektri smjesa standarda flavonoida pokazali su moguénost pouzdane identifikacije
flavonoida bez znacajnog preklapanja pikova slicnog kemijskog pomaka. Medutim, utvrdena je ovisnost kemijskog pomaka
C-5 OH signala luteolina o mjestu vezanja glukoze na molekuli. Rezultati istrazivanja jasno ukazuju na moguénost
primjene "H NMR metode u svrhu karakterizacije sastava sekoiridoida i flavonoida u ekstraktu lista masline te
kvantitativne analize oleuropeina u listu masline.
In olive groves, during olive pruning, a significant amount of phenol-rich olive leaves is produced, whose bioactive
components, such as the secoiridoid oleuropein and flavonoids, show significant biomedical potential due to their
pronounced cardioprotective, neuroprotective, anticarcinogenic and antimicrobial effects. For the purpose of determining
the content of individual secoiridoids in olive oil, quantitative '"H NMR (q—lH NMR) spectroscopy is increasingly being
used due to its advantages. However, it has been very rarely applied to olive leaf extract. In this work, oleuropein was
identified in olive leaf extract by "H NMR analysis, and was additionally confirmed by 13 and 2D 'H-13C HMBC
spectroscopy. For the purpose of quantitative analysis, calibration curves were prepared in the concentration range (1) (0.20
- 6.58) and (2) (0.02 - 0.66) mmol/dm?, using syringaldehyde as an internal standard. For quantification, the oleuropein
singlet at 5.95 ppm was used. Acetone-d6 was chosen as the NMR solvent, which proved to be better as an aprotic solvent
than methanol-d4 due to better resolution of the 'H NMR spectrum. The validation parameters selectivity, linearity
(r2 1=0.9975, and r22:0.9691) and sensitivity of the method (LOD=0.13 mmol/dm> , LOQ=0.40 mmol/dm’ ) were evaluated.
The gqNMR method was used to determine the average concentration of oleuropein in two olive leaf samples in the amount
0f 280 (RSD = 10.6%) and 235 (RSD = 9.4%) mg/g of dry extract. "H NMR analysis revealed that oleocanthal and oleacein
are not present in the olive leaf extract, and analysis of the coupling constants indicates that the extract also does not
contain the other most common secoiridoids present in olive oil, oleokoronal, oleomissional, ligstrodial, oleuropeindial,

Summary

elenolide and elenolic acid. Also, "H NMR analysis of extracts proved the presence of flavonoids luteolin 7-O-glucoside,
luteolin and apigenin, and the absence of kaempferol, naringenin and myricetin. "H NMR spectra of mixtures of flavonoid
standards showed the possibility of reliable identification of flavonoids without significant overlap of peaks with similar
chemical shifts. However, the dependence of the chemical shift of the C-5 OH signal of luteolin on the glucose binding site
on the molecule was determined. The research results clearly indicate the possibility of applying the "H NMR method for
the purpose of characterizing the composition of secoiridoids and flavonoids in olive leaf extract and the quantitative
analysis of oleuropein in olive leaf.

Medicinski fakultet

Autori Naslov

Razvoj prediktivnog modela za procjenu bubrezne funkcije u

6. Eva Brenner, Luka Buli¢ . .
ranom postoperativnom razdoblju

Postoperativno zatajenje bubrezne funkcije Cesta je i ozbiljna postoperativna komplikacija. Procjena bubrezne funkcije
temelji se na izracunu eGFR, naj¢esce koriste¢i CKD-EPI formulu zasnovanu na koncentraciji serumskog kreatinina. lako u
literaturi postoje modeli strojnog ucenja za predvidanje akutne bubrezne ozljede, malo ih je usmjereno na predvidanje
eGFR razreda. Cilj ovog istrazivanja bio je razviti takav model, koji koristi preoperativne i intraoperativne podatke za
klasifikaciju pacijenata u eGFR razrede G1, G2 ili G3+ u ranom postoperativnom periodu. Razvijena je dvoslojna ,,eGFR-

AI* arhitektura: dva modela prvog sloja procjenjuju hoce 1i eGFR biti veéi od 89, odnosno 59 mL/min/1 .73m2, a njihovi
izlazi ulaze u model drugog sloja koji donosi kona¢nu klasifikaciju. U istrazivanje je uklju¢eno 200 pacijenata koji su u
prvoj polovici 2024. godine bili postoperativno hospitalizirani u jedinici intenzivnog lije¢enja. Ulazni podatci bili su dob,
spol, ITM, trajanje i vrsta operacije, ASA status, prisutnost sepse ili Soka i anamnesti¢ki podatci o kroni¢nim bolestima, a
koriSteni algoritmi bili su XGBoost i logisti¢ka regresija. Model je postigao to¢nost 1 tezinsku F1 vrijednost od 0.75 te
tezinsku ROC-AUC vrijednost od 0.92. Unato¢ ograni¢enjima poput reducirane klasifikacije i unicentri¢nog uzorka, ovaj
pristup pokazuje potencijal za razvoj klinicki primjenjivog alata za personaliziranu postoperativnu bubreznu skrb.

Sazetak

Postoperative kidney dysfunction is a common and serious complication. Renal function is typically assessed using eGFR,
most often calculated via the CKD-EPI formula based on serum creatinine. While machine learning models for predicting
acute kidney injury exist, few focus on postoperative eGFR stage classification. This study aimed to develop such a model,
using preoperative and intraoperative data to classify patients into eGFR stages G1, G2, or G3+ in the early postoperative
period. We developed the two-layer "eGFR-AI" architecture. Two first-layer models compute the probability of eGFR being

above 89 and 59 mL/min/1.73m?, respectively. These outputs are then passed to a second-layer model that provides the
final classification. The dataset included 200 patients, postoperatively admitted to the intensive care unit in the first half of
2024. Input features included age, sex, BMI, surgery type and duration, ASA status, presence of sepsis or shock, and
comorbidities such as hypertension, diabetes, and chronic kidney disease. The algorithms used were XGBoost and logistic
regression. The final model achieved an accuracy and weighted F1 score of 0.75, with a weighted ROC-AUC value of 0.92.
Despite limitations such as reduced classification staging and unicentric data, this approach shows promise for clinical
application in personalized postoperative renal care.

Summary
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Metabolic¢ki utjecaj inhibicije stearoil-koenzim A desaturaze

7 Klara Barda¢ na stanice akutne mijeloi¢ne leukemije

Inhibicija enzima stearoil-koenzim A desaturaze (SCD) naruSava ravnotezu zasi¢enih i nezasi¢enih masnih kiselina te
dovodi do smrti tumorskih stanica. U solidnim tumorima toksi¢nost se povezuje sa stresom endoplazmatskog retikuluma i
lipidnom peroksidacijom koji aktiviraju apoptozu i feroptozu, no u AML-u ti mehanizmi objasnjavaju tek dio u¢inka. Cilj
ovog rada bio je ispitati metaboli¢ku osnovu osjetljivosti AML stanica na farmakolosku inhibiciju SCD-a. Provedena je
metabolomska analiza stani¢nih linija AML-a nakon inkubacije sa ili bez inhibitora SCD-a SSI-4. Sukladno najvecoj
osjetljivosti na SSI-4, MOLM-13 stanice pokazale su znacajne promjene koncentracija metabolita, koje su bile

Sazetak najizrazenije u sluc¢aju aminokiselina. Pokus obiljezavanja 13C-glukozom pokazao je da povecana koncentracija
aminokiselina nije posljedica povecane sinteze te da metaboliti Krebsovog ciklusa pri primjeni SSI-4 manje koriste glukozu
kao izvor ugljika, upucéujuéi na pojacano koristenje aminokiselina u osjetljivim stanicama. Analiza potro$nje metabolita iz
medija potvrdila je poveéan unos aminokiselina. Kona¢no, uzgojem MOLM-13 stanica tretiranih sa SSI-4 u medijima s
razlic¢itom dostupnos$cu pojedinih aminokiselina, dokazano je smanjenje apoptoze pri njihovoj smanjenoj dostupnosti,
poglavito leucina, izoleucina i glutamina, $to ukazuje na to da toksi¢nost SSI-4 proizlazi iz metaboli¢kih promjena
povezanih s povecanim unosom aminokiselina i da ovisi o njihovoj vanjskoj dostupnosti.

Inhibition of stearoyl-CoA desaturase (SCD) disrupts the balance between saturated and unsaturated fatty acids, leading to
the death of tumor cells. In solid tumors, this toxicity is associated with endoplasmic reticulum stress and lipid
peroxidation, which activate apoptosis and ferroptosis. However, in acute myeloid leukemia (AML), these mechanisms
account for only part of the observed effect. This study aimed to investigate the metabolic basis of AML cell sensitivity to
pharmacological SCD inhibition. A metabolomic analysis was performed on AML cell lines following incubation with or
without the SCD inhibitor SSI-4. Following their highest sensitivity to SSI-4, MOLM-13 cells exhibited significant changes

in metabolite concentrations, most notably in amino acids. A 13 C-glucose tracing experiment demonstrated that the
increased amino acid concentrations were not a result of enhanced synthesis. Additionally, Krebs cycle metabolites in the
presence of SSI-4 utilized glucose less as a carbon source, indicating an increased reliance on amino acids in sensitive cells.
Analysis of metabolite consumption from the culture media confirmed an increased uptake of amino acids. Finally,
culturing SSI-4—treated MOLM-13 cells in media with varying availability of specific amino acids showed a reduction in
apoptosis under limited availability, particularly of leucine, isoleucine, and glutamine, suggesting that the toxicity of SSI-4
arises from metabolic changes associated with increased amino acid uptake and is dependent on their extracellular
availability.

Summary

Povezanost perineuronskih mreza i GABA-ergickih

8. Pia Kosanovi¢ . . . S
interneurona u orbito-frontalnoj mozdanoj kori ¢ovjeka

U ovom istrazivanju ispitana je povezanost perineuronskih mreza (PNN) i GABA-ergickih interneurona u ljudskoj
mozdanoj kori, s posebnim naglaskom na Brodmannova polja 10m i 13b. Imunohistokemijskim bojenjem 1
morfometrijskom analizom postmortalnog mozdanog tkiva Sest neurotipi¢nih odraslih osoba procijenjeni su udio, slojevita
raspodjela i morfologija PV* i CR" interneurona te njihova povezanost s WFA* PNN-ovima. Analizom nisu utvrdene
statisticki znacajne razlike u ukupnoj gusto¢i PV* stanica, CR" stanica ili WFA* PNN-ova izmedu analiziranih regija.
Medutim, uocene su suptilne razlike u relativnim udjelima PV"WFA~, PV*"WFA* i PV"WFA" stanica u pojedini slojevima

Sazetak mozdane kore, pri ¢emu su slojevi II i VI pokazali najvece razlike medu analiziranim regijama. Morfometrijska analiza
pokazala je da PV" stanice imaju konzistentno veée povrsine tijela od CR" stanica, a interneuroni u Brodmannovom polju
13b opcenito su imali morfolosku raznolikost. PV*WFA" stanice bile su zna¢ajno manje od PV-"WFA" stanica, §to je u
skladu s ¢injenicom da potonje ve¢inom pripadaju populaciji piramidnih neurona. Ovi rezultati ukazuju na regionalne
specifi¢nosti u organizaciji inhibitornih kortikalnih krugova i sugeriraju ulogu PNN-ova u modulaciji strukturnih i
funkcionalnih svojstava razlicitih podtipova interneurona. Dobiveni rezultati doprinose boljem razumijevanju inhibitornog
ustroja ljudske mozdane kore i mogu biti od koristi u translacijskim istrazivanjima na neuropatoloskom tkivu.

This study explored the relationship between perineuronal nets (PNNs) and GABAergic interneurons in the human cortex,
focusing on Brodmann areas 10m and 13b. Using immunohistochemical labeling and morphometric analysis of postmortem
tissue from six neurotypical adult brains, the proportion, laminar distribution, and morphology of PV* and CR*
interneurons, and their association with WFA* PNNs were evaluated. No significant interregional differences were found in
the overall density of PV* cells, CR" cells, or WFA* PNNs. However, subtle layer-specific differences emerged in the
relative proportions of PV*WFA~, PV*WFA*, and PV"WFA" cells, with layers II and VI being the most distinct in each
cortical area. Morphometric analysis revealed that PV* cells had consistently larger soma sizes than CR* neurons, and that
interneurons in Brodmann area 13b displayed greater morphological heterogeneity. PV*WFA" cells in both regions were
significantly smaller than PV-"WFA" cells, consistent with the latter being predominantly pyramidal neurons. These findings
highlight region-specific patterns in inhibitory microcircuit organization and suggest a role for PNNs in modulating
structural and functional properties of interneuron subtypes. The results advance understanding of inhibitory architecture in
the human cortex and may inform translational studies involving neuropathological tissue.

Summary

Stomatoloski fakultet

Autori Naslov

Utjecaj ubrzanog starenja i ekspozicije egzogenim
9. Aneta Benkovié ¢imbenicima obojenja na diskoloraciju kompozitnog
materijala i infiltracijske smole

Sazetak Svrha ovog rada bila je usporediti diskoloraciju kompozitnog materijala i infiltracijske smole pod uvjetima ubrzanog
starenja primjenom termocikliranja te podvrgavanjem testu ekspozicije egzogenim ¢imbenicima obojenja, uz simulaciju
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povrsinske abrazije cetkanjem tijekom razdoblja od 30 dana. U istrazivanju su koristena dva meterijala: Filtek Supreme
Flow i DMG Icon Vestibular. Izradeno je ukupno 40 uzoraka na ekstrahiranim zubima uloZenim u akrilatnu masu. Svaka
skupina imala je 20 uzoraka. 10 uzoraka iz skupine koristilo se za test ubrzanog starenja termocikliranjem, a ostalih 10 za
test ekstrinzi¢nog obojenja kavom u razdoblju od 30 dana. Prije primjene materijala, povr$ina je bila polirana Sof-lex
diskom i gumicom za poliranje. Nakon toga materijali su primijenjeni na povrsinu zuba po uputama proizvodaca. Prije
provodenja eksperimenata, odredena je pocetna vrijednost boje uzoraka u CIELAB sustavu s pomocu Vita EasyShade V

spektrofotometra. Termocikliranje se provelo u dvije kupelji s temperaturom vode od 5°C do 55°C u 1800 ciklusa izmjene
kupelji s frekvencijom od 5s u svakoj kupelji po ciklusu. Ekspozicija egzogenim ¢imbenicima obojenja provela se u
periodu od 30 dana gdje su se uzorci potapali u kavi 15 minuta 2 puta dnevno. Nakon 15 minuta slijedilo je ¢etkanje
uzoraka s 10 kruznih pokreta stimulirajuci uvjete oralne higijene pacijenata. Nakon provedenih eksperimenata, o¢itana je
vrijednost boje uzoraka spektrofotometrom u CIELAB sustavu. Za standardizaciju prostorije pri o¢itovanju koristena je bila
zarulja za osvjetljenje, a bijela podloga koriStena je za sve primjerke tijekom ocitanja. Povr§ina materijala je posusena prije
samog oCitavanja boje. Kod termocikliranja, usporedujuci ukupnu promjenu boje Filtek Supreme Flowa (AE= 6.62+ 2.54) i
DMG Icon Vestibulara (AE= 6.17+2.80), nije bilo statisticki znacajne razlike izmedu dva materijala (p= 0.713). Statisticki
znacajnu razliku imali su u promjeni boje u crveno - zelenom spektru (p< 0.001), gdje je DMG Icon Vestibular (Aa=
-0.78+0.81) imao manju promjenu boje od Filtek Supreme Flowa (Aa= +3.34+1.57). Gledaju¢i materijale zasebno, u sve tri
vrijednosti (svjetlini, crveno — zelenom i plavo — zutom spektru) bilo je statisti¢ki znacajne promjene boje
termocikliranjem. Kod ekstrinzi¢nog obojenja, usporedujuci ukupnu promjenu boje Filtek Supreme Flowa (AE= 6.07+0.64)
1 DMG Icon Vestibulara (AE= 5.7742.13), nije bilo statisticki znacajne razlike izmedu dva materijala (p= 0.681). Statisticki
znacajnu razliku imali su u promjeni boje u crveno - zelenom spektru (p< 0.001) i plavo — zutom spektru (p= 0.021), gdje je
DMG Icon Vestibular (Aa= +0.42+0.41, Ab= +1.94+£1.44) imao manju promjenu boje od Filtek Supreme Flowa (Aa=
+1.704£0.67, Ab= +3.59+1.48). Gledajué¢i materijale zasebno, u sve tri vrijednosti (svjetlini, crveno — zelenom i plavo —
zutom spektru) bilo je statisti¢ki zna¢ajne promjene boje ekspozicijom materijala egzogenom obojenju. Termocikliranje je
dovelo do promjene boje u oba materijala, DMG Icon Vestibular i Filtek Supreme Flow, zbog podloznosti materijala
hidrolitickoj degradaciji pri promjeni temperature i duljoj ekspoziciji molekule vode, bez statisticki znacajne razlike u
ukupnoj promjeni boje izmedu ta dva materijala. Kod ekstrinzi¢nog obojenja kavom popraceno cetkanjem, DMG Icon
Vestibular i Filtek Supreme Flow nisu imali su statisticki znacajnu razliku u ukupnom obojenju kavom, dok pojedinacno
gledano, doslo je do statisti¢ki znacajne promjene boje u oba materijala.

The purpose of this study was to compare the discoloration of composite material and infiltration resin under conditions of
accelerated aging through thermocycling, and exposure to exogenous staining agents, with simulated surface abrasion
through brushing over a period of 30 days. Two materials were used in the study: Filtek Supreme Flow and DMG Icon
Vestibular. A total of 40 samples were prepared using extracted teeth embedded in acrylic resin. Each group consisted of 20
samples. Ten samples from each group were used for accelerated aging by thermocycling, and the remaining ten for the
extrinsic staining test using coffee over a period of 30 days. Before material application, the surface was polished using a
Sof-Lex disc and a polishing rubber. The materials were then applied to the tooth surface according to the manufacturer's
instructions. Prior to experimentation, the initial color value of the samples was determined using the CIELAB system with
a Vita EasyShade V spectrophotometer. Thermocycling was performed in two baths with water temperatures 5°C and 55°C,
with 1800 cycles and a frequency of 5 seconds in each bath per cycle. Exposure to exogenous staining was carried out over
30 days, with samples immersed in coffee for 15 minutes twice daily. After each immersion, brushing was performed with
10 circular motions to simulate patients’ oral hygiene conditions. After the experiments, the color value of each sample was
measured again using the spectrophotometer in the CIELAB system. To standardize the room conditions during
measurements, an illumination lamp was used, and all samples were placed on a white background. The surface of each
material was dried prior to color evaluation. In the thermocycling group, when comparing the total color change of Filtek
Supreme Flow (AE = 6.62 + 2.54) and DMG Icon Vestibular (AE = 6.17 + 2.80), there was no statistically significant
difference between the two materials (p = 0.713). A statistically significant difference was observed in the red-green
spectrum (p < 0.001), where DMG Icon Vestibular (Aa = -0.78 + 0.81) showed a smaller color change compared to Filtek
Supreme Flow (Aa = +3.34 + 1.57). When analyzing each material separately, statistically significant color changes were
observed in all three parameters (lightness, red - green and blue - yellow spectrum) due to thermocycling. In the extrinsic
staining group, when comparing the total color change of Filtek Supreme Flow (AE = 6.07 = 0.64) and DMG Icon
Vestibular (AE = 5.77 + 2.13), there was no statistically significant difference between the two materials (p = 0.681).
However, a statistically significant difference was found in both the red - green spectrum (p < 0.001) and the blue - yellow
spectrum (p = 0.021), where DMG Icon Vestibular (Aa = +0.42 £+ 0.41, Ab = +1.94 + 1.44) showed less discoloration than
Filtek Supreme Flow (Aa =+1.70 £ 0.67, Ab = +3.59 + 1.48). Analyzing each material individually, statistically significant
changes were observed in all three-color values (lightness, red-green, and blue-yellow) following exposure to exogenous
staining. Thermocycling led to color changes in both materials, DMG Icon Vestibular and Filtek Supreme Flow, likely due
to their susceptibility to hydrolytic degradation caused by temperature fluctuations and prolonged water molecule exposure,
with no statistically significant difference in discoloration between the two materials. In the case of extrinsic staining with
coffee combined with brushing, there was no statistically significant difference in discoloration between the materials.
However, when considered individually, both materials showed statistically significant color changes in all three-color
values.

Summary

Utjecaj akrilata i pridruzenih ¢imbenika na kozne i druge

10. Lana Premuz, Vanja Varga smetnje stomatoloskih djelatnika i studenata

Sazetak Svrha rada: Svrha ovog istrazivanja jest dobiti uvid u mogu¢i utjecaj izlaganja akrilatima i utjecaj drugih pridruzenih
¢imbenika na kozne i druge smetnje stomatoloskih djelatnika (dentalnih tehnicara, doktora dentalne medicine i medicinskih
tehnicara/dentalnih asistenata) i studenata te tako doprinijeti spoznajama o njihovoj mogucoj povezanosti, kao osnovu za
mogucénost osmisljavanja i poduzimanja preventivnih radnji. Ispitanici i metode: U istrazivanju je sudjelovalo ukupno 136
ispitanika (dentalnih tehnicari, doktori dentalne medicine, medicinski tehnicari/dentlani asistenti i studenti). 83 ispitanika
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ispunilo je samo online upitnik, dok je kod njih 53 uz ispunjavanje upitnika provedeno alergolosko testiranje (epikutani
(patch) test na kontaktne alergene i prick kozni test na standardne inhalacijske alergene) te dermatoloski pregled. Upitnik je
obuhvacao pitanja o faktorima bitnima za uvid u stanje koze te utjecaju akrilata i pridruzenih ¢imbenika na kozne i druge
smetnje u stomatoloskih djelatnika/studenata. Ispitanici su testirani epikutanim (patch) testom na kontaktne akrilatne
alergene lijepljenjem flastera s kontaktnim alergenima na kozu nadlaktice. Prick test izvodio se standardiziranim
nano$enjem pripravaka najcescéih inhalacijskih alergena na volarnu stranu podlaktice. Dermatoloski pregled koze
ukljucivao je pregled i procjenu tezine promjena koze Saka prema Osnabrueck hand eczema severity indexu (OHSI).
Rezultati: Pozitivna reakcija na akrilate zabiljeZena je u 6 osoba (11,3%), pri cemu su na svaki od testiranih alergena
(MMA, 2-HEMA i EGDMA) pozitivno reagirala po dva ispitanika (3,8%), dok na TREGDMA, BIS- GMA i etil-
cijanoakrilat nije bilo pozitivnih reakcija. Time je ukupna ucestalost alergijske senzibilizacije na akrilate bila znatno niza od
one u ranijim istrazivanjima. S druge strane, prevalencija samoprimije¢enih koznih promjena povezanih s poslom bila je
visoka, ukupno 65% u cijeloj populaciji, s najve¢om ucestalo§¢u u dentalnih tehnicara (78%) i asistenata (77%), dok je u
studenata (52%) i doktora dentalne medicine (49%) bila niza. Najce$¢e manifestacije ukljucivale su ekcem Saka i pucanje
koze prstiju (29,4%), ekcem lica i vrata (14,7%) te periungvalni dermatitis (11,8%). Zakljucak: Budu¢i da je broj pozitivnih
epikutanih testova na akrilate bio relativno nizak, a u¢estalost subjektivno prijavljenih promjena visoka, rezultati upucuju
na to da znacajan udio koznih reakcija u ispitivanoj populaciji moze imati iritativnu, a ne alergijsku osnovu. To naglasava
vaznost razlikovanja iritativnih od alergijskih promjena te provodenja preventivnih mjera, osobito medu dentalnim
tehnicarima koji su najizlozeniji akrilatima.

Aim: The aim of this study was to examine the potential impact of acrylate exposure and the role of other associated factors
on skin and other related disorders among dental professionals (dental technicians, dentists, and dental nurses/assistants)
and students, thereby contributing to a better understanding of their possible interrelationship and providing a basis for
designing and implementing preventive measures. Participants and Methods: A total of 136 participants were included in
the study (dental technicians, dentists, dental nurses/assistants, and students). Eighty-three participants completed only the
online questionnaire, while 53 participants, in addition to the questionnaire, also underwent allergy testing (epicutaneous
[patch] testing for contact allergens and skin prick testing for standard inhalant allergens) and dermatological examination.
The questionnaire included items concerning factors relevant to assessing skin condition as well as the potential impact of
acrylates and associated factors on skin and other disorders among dental professionals and students. Patch testing for
acrylate contact allergens was performed by applying adhesive patches containing allergens to the skin of the upper arm.
The prick test was carried out using standardized application of the most common inhalant allergens on the volar side of the
forearm. The dermatological examination comprised an assessment of skin manifestations and an evaluation of the severity
of hand skin changes using the Osnabrueck Hand Eczema Severity Index (OHSI). Results: A positive reaction to acrylates
was observed in 6 individuals (11.3%). Each of the tested allergens (MMA, 2-HEMA, and EGDMA) elicited a positive
reaction in two participants (3.8%), whereas no positive reactions were found for TREGDMA, BIS-GMA, or ethyl
cyanoacrylate. Thus, the overall prevalence of allergic sensitization to acrylates was considerably lower than that reported
in previous studies. By contrast, the prevalence of self-reported work-related skin changes was high, affecting 65% of the
entire study population, with the highest frequency among dental technicians (78%) and assistants (77%), and lower rates
among students (52%) and dentists (49%). The most common manifestations were hand eczema and finger skin fissures
(29.4%), eczema of the face and neck (14.7%), and periungual dermatitis (11.8%). Conclusion: Given that the number of
positive epicutaneous tests to acrylates was relatively low, whereas the frequency of self-reported changes was high, the
results suggest that a significant proportion of skin reactions in the studied population may be of irritant rather than allergic
origin. This highlights the importance of distinguishing irritant from allergic reactions and underscores the need for
implementing preventive measures, particularly among dental technicians, who are most heavily exposed to acrylates.

Summary

In vitro ispitivanje citotoksi¢nosti eksperimentalnih kalcij-

1. Lucija Pavlovi¢ silikatnih cemenata

Svrha ovog istrazivanja bila je ispitati in vitro citotoksi¢nost komercijalno dostupnog MM MTA, kao i njegovih
modifikacija s dodatkom 5% i 10% kratkih staklenih vlakana (eng. short glass fibers, SGF) i samih kratkih staklenih
vlakana na stanicama karcinoma jezika i fibroblastima. U istrazivanju je ispitana citotoksi¢nost tri kapsulirana materijala:
1) komercijalno dostupan MM MTA (MicroMega, Besacon, Francuska); 2) MM MTA+5% SGF; 3) MM MTA+10% SGF
te staklenih vlakana koja su dodana u MM MTA: 4) SGF, 10% (0,03 g). Za modificirane materijale, MTA prah bio je
uklonjen iz kapsule za 5% i1 10% mase, a dodalo se 5% ili 10% SGF duzine 140 pm i promjera 6 um (Central Glass Co.,
Tokio, Japan). Uzorci MM MTA te modifikacije MM MTA s dodacima 5% i 10% SGF bili su zamijeSani prema uputama
proizvodaca. U radu su koriStene dvije linije stanica, humane tumorske stanice raka jezika CAL27 iz banke stanica i tkiva
American Type Culture Collection (ATCC, Rockville, SAD) i fibroblasti, model normalne humane linije stanica, izolirani
iz zdravog donora. U svrhu odredivanja djelovanja materijala na prezivljenje stanice, koristen je MTT test. Rezultati su
pokazali da MM MTA u obje kulture uzrokuje citotoksi¢nost pri najvisim koncentracijama, 0.035 g/mL, 0.75 g/mL i 1.5
g/mL za fibroblaste, (p=0.041, p=0.001 i p<0.001) te 0.75 g/mL i 1.5 g/mL za CAL27 (p=0.001 i p<0.001), dok sama
staklena vlakna nisu uzrokovala citotoksi¢nost u ispitivanim koncentracijama niti u jednoj kulturi (p>0.05). Modifikacije
MM MTA materijala (MM MTA+5% SGF i MM MTA+10% SGF) su u kulturi fibroblasta ostvarile citotoksi¢ni uc¢inak pri
koncentracijama od 0.75 g/mL i 1.5 g/mL (p<0.001) dok je kod CAL27 citotoksi¢ni u¢inak zabiljezen samo kod MM
MTA+5% SGF i to pri najviSoj ispitanoj koncentraciji od 1.5 g/mL (p<0.001). Staklena vlakna nisu pokazala citotoksic¢nost
u obje kulture stanica. Ve¢i citotoksi¢ni uc¢inak je opazen za MM MTA i njegove modifikacije dodatakom 5% i 10% SGF u
kulturi fibroblasta u usporedbi s kulturom CAL27. Prema dobivenim rezultatima ovog istrazivanja, moze se zakljuciti da
modifikacije MM MTA dodatkom 5% i 10% SGF pokazuju citotoksi¢nost koja je manja ili slicna komercijalno dostupnom
MM MTA materijalu.

Summary The aim of this study was to evaluate the in vitro cytotoxicity of commercially available MM MTA, its modifications with

the addition of 5% and 10% short glass fibers (SGF) and SGF alone on fibroblast cells and human tongue carcinoma cells.
Cytotoxicity of three encapsulated materials was investigated: 1) commercially available MM MTA (MicroMega, Besacon,

Sazetak
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France); 2) MM MTA+5% SGF; 3) MM MTA+10% SGF and SGF added to MM MTA: 4) SGF, 10% (0.03 g). For the
modified materials, MTA powder was removed from the capsule by 5% and 10% by weight, and 5% or 10% of SGF
measuring 140 um in length and 6 um in diameter (Central Glass Co., Tokyo, Japan) were added. Samples of MM MTA
and MM MTA modifications with 5% and 10% SGF were mixed according to the manufacturer's instructions. Two cell
lines were used in the study, human tongue cancer tumor cells CAL27 from the American Type Culture Collection (ATCC,
Rockville, USA) and fibroblasts, a model of normal human cell line isolated from a healthy donor. In order to assess the
effect of the material on cell survival, MTT test was used. The results showed that MM MTA exhibited cytotoxicity in both
cultures at the highest concentrations, 0.035 g/mL, 0.75 g/mL and 1.5 g/mL for fibroblasts, (p=0.041, p=0.001 and p<0.001,
respectively) and 0.75 g/mL and 1.5 g/mL for CAL27 (p=0.001 and p<0.001, respectively), while SGF did not show
cytotoxicity at any tested concentrations in either cell culture (p>0.05). The modified MM MTA materials (MM MTA+5%
SGF and MM MTA+10% SGF) induced cytotoxicity in fibroblasts at concentrations of 0.75 g/mL and 1.5 g/mL (p<0.001),
while in CAL27, cytotoxicity was observed only for MM MTA+5% SGF at the highest tested concentration of 1.5 g/mL
(p<0.001). Overall, SGF alone did not demonstrate cytotoxicity in either cell line. MM MTA and its modifications with the
addition of 5% and 10% SGF exhibited greater cytotoxicity in fibroblasts compared to CAL27 cells. According to the
results obtained, it can be concluded that MM MTA modifications with 5% and 10% SGF have cytotoxicity levels that are
lower or similar to those of commercially available MM MTA.

TroSenje staklenih ionomera uslijed ¢etkanja ru¢nom

12. Julia Ja¢imovi¢, Ivan Coza o . .y .y AR
Cetkicom 1 elektri¢nom soni¢nom ¢etkicom

UVOD: Soniéne ¢Eetkice danas su Siroko prihvaéene, no dosadasnja istrazivanja ukazuju na moguénost poveéane
abrazivnosti u odnosu na manualne Cetkice. CILJEVI: Ispitati trosenje kapsuliranog staklenoionomernog (Fuji I LC)
materijala te vlaknima modificiranog staklenog ionomera uslijed koriStenja manualne i elektricne soni¢ne Cetkice.
MATERIJALI I METODE: U istrazivanju je koristeno 12 uzoraka koji su napravljeni od Fuji II LC materijala te 12
uzoraka od staklenim vlaknima modificiranog materijala. Ispitana je masa, hrapavost te mikrotvrdoca svakog uzorka. Zatim
je slucajnim odabirom 6 uzoraka iz svake skupine ¢etkano rué¢nom Cetkicom na aparatu za simultano Cetkanje te je drugih 6
uzoraka ¢etkano Philips Sonicare elektricnom Eetkicom. Simulirano je tjedno Cetkanje te je ista strana uzorka cetkana

Sazetak ukupno Cetiri minute u sedam ciklusa. Svi uzorci ¢etkani su uz suspenziju iste zubne paste. Nakon svih ciklusa ¢etkanja,
ponovno je izmjerena masa, hrapavost i mikrotvrdo¢a. REZULTATTI: Nije bilo statisticki znacajne razlike (p > 0.05) u
gubitku mase, hrapavosti i mikrotvrdoc¢e uzoraka ¢etkanih manualno i elektri¢cnom soni¢nom ¢etkicom, iako su nesto manje
razlike izmjerene nakon koristenja elektri¢ne Cetkice kod oba materijala. Medutim, uzorci od vlaknima modificiranog
materijala pokazali su statisticki manje troSenje u vidu smanjenja mase i mikrotvrdoc¢e od kontrole (p < 0.05).
ZAKLJUCAK: U okviru ove studije, nije uoena razlika u tro$enju materijala uslijed koristenja elektri¢ne soni¢ne etkice u
odnosu na manualnu ¢etkicu. Medutim, vlaknima ojacani stakleni ionomeri otporniji su na ¢etkanje od kontrolnog
materijala.

INTRODUCTION: Sonic toothbrushes have become widely accepted in modern oral hygiene; however, previous studies
suggest they may exhibit increased abrasiveness compared to manual toothbrushes. OBJECTIVES: To evaluate the wear of
encapsulated glass ionomer material (Fuji II LC) and fibre-reinforced glass ionomer caused by manual and electric sonic
toothbrushing. MATERIALS AND METHODS: The study included 12 samples of Fuji II LC and 12 samples of fibre-
reinforced glass ionomer. Each sample was assessed for mass, surface roughness, and microhardness. Six randomly
selected samples from each group were brushed using a manual toothbrush mounted on a brushing device, while the
remaining six were brushed using a Philips Sonicare electric toothbrush. Simulated weekly brushing was performed, with

Summary each sample brushed for a total of 4 minutes over seven cycles. The same toothpaste slurry was used throughout. After
brushing, mass, roughness, and microhardness were remeasured. RESULTS: There were no statistically significant
differences (p > 0.05) in mass loss, surface roughness, or microhardness between the manually and electrically brushed
samples. Slightly lower wear values were observed in the sonic brush groups for both materials. However, fibre-reinforced
samples demonstrated significantly lower wear in terms of mass loss and microhardness reduction compared to the control
(p <0.05). CONCLUSION: Within the limits of this study, no significant difference in material wear was observed between
manual and sonic electric toothbrushes. Nevertheless, fibre-reinforced glass ionomers exhibited greater resistance to
brushing compared to the control material.

Veterinarski fakultet

Autori Naslov

Ucestalost bakterija iz porodice Chlamydiaceae u dinarske i

13. lentina Kolak
Valentina Kola karpatske populacije risa (Lynx lynx)

Euroaziijski ris (Lynx lynx) najveca je europska macka. Ujedno je i treéi najveéi predator u Hrvatskoj te je ugrozena i
zakonom zasti¢ena vrsta. Risovi su, kao i druge macke, prijemljivi na infekcije uzrokovane bakterijama iz porodice
Chlamydiaceae koje uzrokuje razli¢ita klinicka oboljenja kod Zivotinja i ljudi. Klamidioza se kod domacih macaka najcesce
ocituje konjunktivitisom uzrokovanim bakterijom Chlamydia felis. No, koliko dobro je istrazena kod domac¢ih macaka
Sazetak toliko je ova bolest kod divljih felida, ukljucujuci risova ostala nepoznanica. Cilj ovoga istrazivanja bilo je utvrditi
prisutnost bakterija porodice Chlamydiaceae u obrisku oka risova dinarske i karpatske populacije. Na ukupno 34 uzoraka
jedinki iz Hrvatske, Rumunjske i Slovacke, pomo¢u PCR-a umnozena su 2 gena — 23S rRNK i pmp9. Kod muzjaka risa
Krasa, koji je nakon hvatanja u Rumunjskoj o¢itovao znakove konjuktivitisa, dokazana je C. felis. Rezultati ukazuju na
vaznost zdravstvenog nadzora i aktivnog pracenja riseva i njihovih patogena radi oCuvanja ove ugrozene vrste Zivotinja.

Summary The Eurasian lynx (Lynx lynx) is the largest wild cat in Europe and the third-largest predator in Croatia. It is an endangered
species protected by law. Like other cats, lynxes are susceptible to infections caused by bacteria from the family
Chlamydiaceae, which can lead to various clinical diseases in both animals and humans. In domestic cats, chlamydiosis
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most commonly manifests as conjunctivitis caused by Chlamydia felis. While the disease is relatively well studied in
domestic cats, it remains largely unknown in wild felids, including lynxes. The aim of this study was to determine the
presence of Chlamydiaceae in eye swabs taken from lynxes in the Dinaric and Carpathian populations. A total of 34
samples from individuals in Croatia, Romania, and Slovakia were analyzed. Two genes were analysed using PCR - 23S
rRNA and pmp9. In the male lynx "Kras", who showed signs of conjunctivitis after being captured in Romania, the
presence of C. felis was confirmed. These results highlight the importance of health monitoring and active surveillance of
lynxes and their pathogens to help preserve this endangered species.

Rezidentni dobri dupini (Tursiops truncatus) akvatorija

14. Nina Brajkovi¢ i Tena Gatjal Sibensko-kninske Zupanije

Dobri dupin (Tursiops truncatus), jedini stalno prisutni morski sisavac u Jadranu, Siroko je rasprostranjen u svjetskim
morima, izuzev polarnog pojasa. Priobalne populacije ¢esto dugotrajno nastanjuju ogranic¢ena podrucja te se definiraju kao
rezidentne. Cilj ovog istraZivanja bio je utvrditi postojanje rezidentnih dobrih dupina u akvatoriju Sibensko-kninske
zupanije 1 okolnom moru, gdje se od 2010. provodi sustavan monitoring ove ugrozene i zakonom zasti¢ene vrste. Podaci o
opazanjima dobrih dupina prikupljeni su tijekom terenskih istrazivanja u razdobljima 2010.-2012., 2016.-2019. te 2021.
godine. Svako opazanje ukljucivalo je fotografije lednih peraja, datum, vrijeme i geografske koordinate. Materijal je
pohranjen u Zavodu za anatomiju, histologiju i embriologiju Veterinarskog fakulteta Sveucilista u Zagrebu.

Sazetak Fotoidentifikacija je provedena ru¢nim usporedivanjem morfoloskih obiljezja peraja izmedu razli¢itih godina opazanja.
Rezidentnima su smatrane jedinke zabiljezene u najmanje dvije godine istrazivanja. Za svaku od njih izradene su
zemljopisne karte rasprostranjenosti te dokumentirane morfoloske znacajke ledne peraje. Od ukupno 309 fotoidentificiranih
dupina, utvrdeno je 16 (5,18%) rezidentnih jedinki. Najizrazeniju rezidentnost pokazala je jedinka RD3, zabiljeZena u pet
razli¢itih godina monitoringa (2010.-2018.). Rezultati potvrduju postojanje rezidentnih dobrih dupina u istrazivanom
podrugju, ¢ime se naglasava vaznost akvatorija Sibensko-kninske Zupanije za ovu vrstu. Dobiveni podaci o prostornoj
distribuciji i kretanju rezidentnih jedinki trebaju posluziti kao znanstvena osnova za razvoj i provedbu uc¢inkovitih mjera
upravljanja i zastite, s ciljem oCuvanja dobrog dupina u njegovu prirodnom stanistu.

The bottlenose dolphin (Tursiops truncatus), the only permanent resident marine mammal in the Adriatic Sea, is widely
distributed across the world’s oceans, except in polar regions. Coastal dolphin populations often inhabit limited areas over
long periods of time and are defined as residents. The aim of this study was to determine the presence and number of
resident bottlenose dolphins in the waters of Sibenik-Knin County and the surrounding sea. In this area, systematic
monitoring of this endangered and legally protected species has been conducted since 2010. Data on dolphin sightings were
collected during field surveys carried out in the periods 2010-2012, 20162019, and 2021. Each sighting included
photographs of dorsal fin, date, time, and geographical coordinates. All material was archived at the Department of
Anatomy, Histology, and Embryology, Faculty of Veterinary Medicine, University of Zagreb. Photo-identification was

Summary performed by manually comparing morphological characteristics of dorsal fins between different years of observation.
Individuals recorded in at least two different years of the study were considered residents. For each of them, distribution
maps were created and morphological features of the dorsal fins documented. Out of a total of 309 photo-identified
dolphins, 16 individuals (5.18%) were determined to be resident. The strongest site fidelity was recorded for individual
RD3, sighted in five different monitoring years (2010-2018). The results confirm the presence of resident bottlenose
dolphins in the studied area, highlighting the importance of the Sibenik-Knin County waters for this species. The obtained
data on spatial distribution and movements of resident individuals should serve as a scientific basis for the development and
implementation of effective management and conservation measures, aimed at preserving the bottlenose dolphin in its
natural habitat.

Morfometrijska analiza i procjena tjelesnog stanja indijskih
15. Kristina Popovié¢ zvjezdastih kornjaca (Geochelone elegans, Schoepff, 1795.)
u zatocenistvu

Indijska zvjezdasta kornjaca (Geochelone elegans) srednje je velika kopnena kornjaca iz porodice Testudinidae,
rasprostranjena u Indiji, Sri Lanki i dijelovima Pakistana. Od 2019. godine uvritena je u Prilog I CITES-a, a na Crvenom
popisu [IUCN-a klasificirana je kao ranjiva (engl. vulnerable). Cilj istrazivanja bio je razviti i validirati specifiéne
morfometrijske modele za procjenu volumena, tjelesne mase i kondicije indijske zvjezdaste kornjace, s ciljem njihove
primjene kao brzih i neinvazivnih pokazatelja zdravstvenog stanja u terenskim i uzgojnim uvjetima. Mjerenja su provedena
na 55 odraslih i 14 juvenilnih jedinki indijske zvjezdaste kornjace, zaplijenjenih na granici Republike Hrvatske 2021.
godine, a dio njih smjesten je u pet ustanova: Veterinarskog fakulteta u Zagrebu, Zooloski vrt Osijek, Aquarium Pula,
Tropska hisa-Celje i Zooloski vrt Beograd. Tjelesna masa znacajno se razlikovala izmedu spolova i lokacija, pri cemu su
razlike medu spolovima varirale ovisno o lokaciji. Dvofaktorska analiza varijance (2-way ANOVA) potvrdila je statisticki
znacajan utjecaj spola (F=12,35; p=0,0012) i lokacije (F=7,80; p=0,0034), kao i njihovu interakciju (F=3,21; p=0,0417) na
tjelesnu masu. Prosje¢na gustoca tijela iznosila je priblizno 650 kg/m?, a jednadzba za procjenu stvarne mase glasi:
m0,934xm,+68,29. BCI moze biti podlozan utjecaju dehidracije, temperature prilikom probave i sezonskih fluktuacija,
dok BCS ocjena ovisi o iskustvu promatraca. Buduca istrazivanja trebala bi ukljuéiti divlje populacije te dodatne
biokemijske i fizioloske parametre radi validacije pokazatelja tjelesne kondicije.

Sazetak

Summary The Indian star tortoise (Geochelone elegans) is a medium-sized terrestrial tortoise of the family Testudinidae, distributed
across India, Sri Lanka, and parts of Pakistan. It is listed in Appendix I of CITES and is classified as Vulnerable on the
TUCN Red List. The aim of this study was to develop and validate species-specific morphometric models for estimating
body volume, mass, and condition in the Indian star tortoise (Geochelone elegans), with the goal of enabling their
application as rapid and non-invasive indicators of health status in both field and captive management contexts..
Measurements were conducted on 55 adult and 14 juvenile Indian star tortoises confiscated at the Croatian border in 2021,
housed in five facilities: at the Faculty of Veterinary Medicine of Zagreb; Osijek Zoo; Aquarium Pula; Tropska hiSa in
Celje and Belgrade Zoo. Body mass differed significantly between sexes and locations, with sex-related differences varying
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depending on the location. A two-way analysis of variance confirmed a statistically significant effect of sex (F=12.35;
p=0.0012) and location (F=7.80; p=0.0034), as well as their interaction (F=3.21; p=0.0417) on body mass. The mean body
density was approximately 650 kg/m?, and the equation for estimating actual mass was m¢~0.934xm,+68.29. Body
Condition Index can be influenced by dehydration, digestive temperature, and seasonal fluctuations in body mass, while
Body Condition Score assessment is dependent on observer experience. Future research should include wild populations
and incorporate additional biochemical and physiological parameters to validate body condition indicators.

Sastav masnih kiselina i ekspresija batacelulina u jetri
16. Zoja Neki¢, Ingrid Stuli¢ Stakora tijekom metabolickog sindroma izazvanog visokom
razinom fruktoze ili zapadnom prehranom

Ova studija ispitala je uc¢inke dvaju razli¢itih modela prehrane za indukciju metaboli¢kog sindroma kod $takora—
zapadnjacke prehrane (ZAPP) i prehrane s visokim udjelom fruktoze (VF) — te njihov utjecaj na metabolizam masnih
kiselina i ekspresiju betacellulina u jetri. Model metaboli¢kog sindroma kod majki induciran je primjenom VF prehrane
(15% fruktoze u vodi za piée tijekom Sest mjeseci) ili ZAPP prehrane. Zivotinje su podijeljene u tri skupine: kontrolnu
(KON)), skupinu s visokim udjelom fruktoze (VF) i skupinu s zapadnjatkom (ZAPP), a unutar svake skupine i prema spolu,
na muske i zenske zivotinje. Oba modela prehrane izazvala su znacajne, ali razli¢ite promjene u ispitivanim parametrima.

Sazetak HF prehrana izazvala je porast C16:1n-7 i C18:1n-7 u jetrenim fosfolipidima u odnosu na kontrolu i ZAPP prehranu, dok
je ZAPP prehrana dovela do znacajnijeg smanjenja n-3 i n-6 polinezasi¢enih masnih kiselina (PUFA), ukljucujuéi veliko
smanjenje eikosapentaenske kiseline (EPA). Istovremeno, ZAPP prehrana povecala je razinu n-6 dokozapentaenske kiseline
(DPAn-6). Nasi rezultati pokazuju da ova dva modela prehrane za indukciju metaboli¢kog sindroma izazivaju razlicite
promjene u sastavu jetrenih fosfolipida, isti¢uci vazne razlike u odnosu na kontrolnu prehranu i medu samim dijetalnim
skupinama. Ove razlike mogu imati znacajne implikacije za interpretaciju rezultata prehrambenih studija povezanih s
metabolickim sindromom.

This study investigated two distinct dietary models of rodent metabolic syndrome—Western diet and high-fructose diet—
and their effects on hepatic fatty acid metabolism and betacellulin expression. A rat model of maternal metabolic syndrome
was established using either a high-fructose diet (15% fructose in drinking water for six months) or a Western (cafeteria)
diet. The animals were divided into three groups: control (CON), high-fructose (HF), and cafeteria (CAF). Additionally,
rats were categorized by sex, with male and female subgroups. Both dietary interventions resulted in significant but
differing alterations in the examined parameters. The dietary treatments induced partially overlapping changes in hepatic

Summary fatty acid profiles compared to the control group. The HF diet caused an increase in C16:1n-7 and C18:1n-7 in liver
phospholipids relative to controls and CAF-fed animals. In contrast, the CAF diet led to a more pronounced reduction in
both n-3 and n-6 polyunsaturated fatty acids (PUFAs), including depletion of eicosapentaenoic acid (EPA). The CAF diet
also increased levels of n-6 docosapentaenoic acid (DPAn-6). Our findings demonstrate that these two dietary models of
metabolic syndrome induce distinct changes in hepatic phospholipid composition, highlighting important differences from
the control diet and between each other. These variations may have significant implications for interpreting results in
nutritional studies related to metabolic syndrome.

Biotehni¢ke znanosti

Agronomski fakultet

Autori Naslov

Karakterizacija i prihvatljivost maslaca i mla¢enice bez

17. L da Valentina Mrkoci . o . ..
eonarda valentma Mrioct laktoze od kravljeg, kozjeg i ov¢jeg mlijeka

Intolerancija na laktozu sve je ¢esc¢i zdravstveni problem, jer ¢ak 65-70 % svjetske populacije u odredenoj mjeri ima
smanjenu sposobnost probave laktoze. Unato¢ poznatim zdravstvenim benefitima kozjeg i ov¢jeg mlijeka, njihova upotreba
u proizvodnji tradicionalnih mlije¢nih proizvoda, poput maslaca i mlacenica, rijetka je i malo istrazena. Cilj rada bio je
okarakterizirati maslace i mlacenice bez laktoze proizvedene od tri vrste mlijeka (kravljeg, kozjeg i ov¢jeg), analizom
kemijskog sastava, masnih kiselina, ¢vrstoce i boje uz ispitivanje senzorske prihvatljivost od strane potro$aca. Uzorci
maslaca i mla¢enica proizvedeni su od vrhnja podvrgnutog ko-hidrolizi, dodatkom komercijalne kulture i enzima laktaze za
hidrolizu laktoze. Ko-hidrolizom laktoze postignuto je njeno potpuno uklanjanje, uz minimalne ostatke (0,1 %) samo u
kravljoj i ov¢joj mlacenici. Kozji je maslac sadrzavao zna¢ajno manji udio vode i proteina te veci udio mlije¢ne masti, dok
je najvise proteina imao kravlji maslac. Ov¢ja je mlacenica sadrzavala najviSe mlijecne kiseline, suhe tvari, mlije¢ne masti i
proteina. Uzorci kravljeg porijekla sadrzavali su znac¢ajno (P<0,05) vise C14:0, C16:0 1 C18:0 1 C18:1n9 te MUFA, kozji

Sazetak uzorci najvise SFA (osobito C6:0 — C12:0) i PUFA (osobito C18:2n6 i C18:3n3), dok su ov¢ji sadrzavali znacajno najvise
C18:0. Takoder je uoceno da su mlacenice bile bogatije nezasi¢enim masnim kiselinama u odnosu na maslace. Analizom
teksture utvrdena je najveca ¢vrstoca kravljeg maslaca, dok je kozji bio najmeksi. Svi su maslaci bili izrazito svijetli.
Kravlji je maslac imao veéi intenzitet Zute boje u odnosu na ostale, a ov¢ja je mlacenica bila najvise svjetla i Zuta.
Senzorskom analizom potro$aci su najbolje ocijenili kravlji maslac i ov¢ju mlacenicu, dok su kozji proizvodi dobili najnize
ocjene. Koeficijenti korelacije pokazali su da ukupna dopadljivost, okus, tekstura i miris te, zbog hidrolize laktoze, slatko¢a
najvise utjeCu na prihvatljivost i kupnju maslaca i mlacenica bez laktoze. Rezultati analize glavnih komponenti i
hijerarhijskog aglomerativnog klasteriranja pokazuju jasnu podjelu maslaca i mlacenica uvjetovanu razli¢itom
tehnologijom proizvodnje i vrstom mlijeka, uz veéu sli¢nost kravljih i ov¢jih uzoraka. Rezultati isti¢u jedinstvena nutritivna
1 senzorska svojstva kravljih, kozjih 1 ov¢jih maslaca i mlacenica bez laktoze, koje se mogu iskoristiti za prilagodbu takvih
tradicionalnih mlije¢nih proizvoda preferencijama i potrebama potrosaca te za razvoj inovativnih proizvoda.

Summary Lactose intolerance is an increasingly common health problem, as 65-70 % of the world's population have a limited ability
to digest lactose to some extent. Despite the known health benefits of goat's and sheep's milk, their use in the production of
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traditional dairy products, such as butter and buttermilk, is rare and under-researched. The aim of this study was to
characterise lactose-free butter and buttermilk from three milk types (cow, goat and sheep milk), by analysing chemical
composition, fatty acids, firmness and colour as well as sensory acceptability by consumers. Butter and buttermilk samples
were prepared from cream subjected to co-hydrolysis, with the addition of a commercial culture and a lactase enzyme for
lactose hydrolysis. Lactose was completely removed by co-hydrolysis, with minimal residues (0.1 %) only in cow's and
sheep's buttermilk. Goat butter had a significantly lower water and protein content and a higher milk fat content, while cow
butter had the highest protein content. Sheep butter contained the highest levels of lactic acid, dry matter, milk fat and
protein. Cow samples contained significantly higher amounts of C14:0, C16:0, C18:0, C18:1n9 and MUFA, goat samples
contained significantly more SFA (especially C6:0 — C12:0) and PUFA (especially C18:2n6 and C18:3n3), while sheep
buttermilk contained significantly more C18:0. Buttermilk was also found to be richer in unsaturated fatty acids compared
to butter. Cow butter was the firmest, while goat butter was the softest. All butters were extremely light. Cow's butter was
yellower than the others, while sheep's buttermilk was the lightest and yellower. The sensory analysis showed that
consumers rated the cow's butter and sheep's buttermilk the highest, while the goat's products received the lowest ratings.
The correlation coefficients showed that overall preference, taste, texture and odour as well as sweetness due to lactose
hydrolysis, had the greatest influence on the acceptance and purchase of lactose-free butter and buttermilk. The results of
the principal component analysis and hierarchical agglomerative clustering showed a clear separation between butter and
buttermilk due to different production technologies and milk types, with the samples from cows and sheep being the most
similar. The results highlight the unique nutritional and sensory properties of lactose-free cow, goat and sheep butters and
buttermilk, which can be used to adapt these traditional dairy products to consumer preferences and needs and to develop
innovative products.

Kemijska karakterizacija i antimikrobno djelovanje korisne

18. Ana Knezi¢ mikrobiote pcelinjeg kruha na patogene bakterije

Proizvodnja pcelinjeg kruha (PK) kompleksan je bioloski proces koji po€inje jedinstvenim oblikom sinergije biljaka i
medonosnih pcela (4pis mellifera L.). Péele skupljaju peludna zrnca te ih u formi granula na goljenicama straznjih nogu
unose u stanice saca u kosnici, gdje zbog specifi¢nih uvjeta pelud podlijeze procesu fermentacije kojim nastaje PK
(fermentirana pcelinja pelud). Transformaciju péelinje peludi u PK najvec¢im dijelom provode bakterije mlije¢ne kiseline
(BMK), prilikom ¢ega nastaje nutritivniji i biodostupniji proizvod za pcele. lako je veéina pelinjih proizvoda predmet
dugogodisnjih istrazivanja, p¢elinji kruh je i dalje nedostatno istrazen. Stoga je cilj ovoga rada bio provesti kemijsku
karakterizaciju (FTIR kemijski fingerprinting) PK prikupljenog iz pcelinjih zajednica, izolirati korisne bakterije
mikrobioma prikupljenih uzoraka PK te istraziti njihovu enzimatsku aktivnost i antimikrobno djelovanje prema
najznacajnijim patogenim bakterijama, koje se prenose hranom i uzrokuju bolesti kod ljudi (Salmonella enterica,
Escherichia coli, Listeria innocua, Staphylococcus aureus). Istrazivanje je provedeno na skupnim uzorcima PK
prikupljenih iz tri pokusne pcelinje zajednice sive pele (4. mellifera carnica). Uzorci pcelinjeg kruha kemijski su
karakterizirani metodom infracrvene spektroskopije s Fourierovom transformacijom (FTIR) i ATR tehnikom snimanja
spektara. [z uzoraka pcelinjeg kruha izolirana je korisna mikrobiota, identificirana do razine vrste metodom MALDI-TOF
MS te do razine soja rep-PCR metodom. Kako bi se izolati biotehnoloski karakterizirali, ispitana im je antibioticka
Sazetak rezistencija, enzimatska aktivnost i antimikrobno djelovanje. Rezultati spektralne (FTIR-ATR) analize pokazali su
jedinstvene spektralne profile istrazivanih uzoraka PK, a provedena asignacija apsorpcijskih vrpci uocenih u IR spektrima,
dala je uvid u glavne sastavnice analiziranih uzoraka (vode, ugljikohidrata/Secera, lipida i proteina). Spektralni profili
istrazivanih uzoraka PK ukazuju na sli¢an kemijski sastav, §to se moZze povezati sa slicnim botanickim podrijetlom peludi, a

najintenzivnije su molekulske vibracije Secera (na 1052 1 1032 cm'l). Kasnijom mikrobioloskom analizom utvrdena je
najveca brojnost korisne mikrobiote (1.6E+05 + 9.4E+03 CFU/g) u uzorku PK2 koji je ujedno sadrzavao najvisi udio
Secera. Brojnost BMK u uzorcima PK iznosila je 4.1E+04 + 2.0E+03 CFU/g do 1.6E+05 + 9.4E+03 CFU/g. Izolati
izolirani iz PK identificirani su kao vrsta Apilactobacillus kunkeei, koja pripada skupini fruktofilnih BMK. Rep-PCR
analizom utvrdena je znacajna unutarvrsna varijabilnost unutar ove vrste. Za biotehnolosku karakterizaciju, odabrana su 22
soja kojima je potvrdena intrinzi¢na rezistentnost na vankomicin i kanamicin, ali ne i rezistentnost na druge koristene
antibiotike. Utvrdeno je kako izolirani sojevi pokazuju znacajnu proteoliticku enzimatsku aktivnost. Takoder je dokazano
snazno inhibitorno djelovanje na sve ispitivane patogene bakterije (S. enterica, E. coli, L. innocua, S. aureus), koje varira
od vrlo jake, do potpune inhibicije te jacom anitmikrobnom aktivnosti prema Gram-pozitivnim bakterijama. Rezultati ovog
istrazivanja potvrdili su kako je PK znacajan izvor korisnih bakterija $to ukazuje i na moguénost njihove primjene u
farmaceutskoj i/ili prehrambenoj industriji.

Summary The production of bee bread (BB) is a complex biological process that begins with a unique form of synergy between plants
and honey bees (Apis mellifera L.). Bees collect pollen grains and transport it on the corbiculae (pollen baskets) of their
hind legs into the honeycomb cells within the hive, where under the specific conditions, the pollen undergoes a
fermentation process that results in the formation of BB (fermented bee pollen). The transformation of bee pollen into BB is
primarily carried out by lactic acid bacteria (LAB), producing a more nutritious and bioavailable product for bees. While
most bee products have been the subject of long-term scientific research, bee bread remains insufficiently studied.
Therefore, the aim of this study was to conduct a chemical characterization (FTIR chemical fingerprinting) of BB collected
from bee colonies, to isolate the most significant bacteria from the microbiome of the BB samples, and to investigate their
enzymatic activity and antimicrobial effect against major foodborne pathogens that cause diseases in humans (Sa/monella
enterica, Escherichia coli, Listeria innocua, Staphylococcus aureus). The research was conducted on polled BB samples
from three experimental colonies of 4. mellifera carnica. The BB samples were chemically characterized using Fourier-
transform Infrared Spectroscopy (FTIR) with the ATR technique. Beneficial microbiota were isolated from the BB samples,
identified to the species level using MALDI-TOF MS method, and to the strain level using rep-PCR method. For
biotechnological characterization, the isolates were tested for antibiotic resistance, enzymatic activity and antimicrobial
activity. FTIR-ATR analysis showed unique spectral profiles of analyzed BB samples and the assignation of absorption
bands observed in the IR spectra provided insight into the main components of the samples (water, carbohydrates/sugars,
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lipids and proteins). The spectral profiles of the BB samples indicated a similar chemical composition, that can be linked to
a similar botanical origin of the pollen. The most intense molecular vibrations are assigned to sugars (at 1052 and 1032
cm™). Subsequent microbiological analysis revealed the highest abundance of beneficial microbiota (1.6E+05 + 9.4E+03
CFU/g) in sample PK2, which also had the highest sugar content. The abundance of LAB in the BB samples ranged from
4.1E+04 + 2.0E+03 CFU/g to 1.6E+05 + 9.4E+03 CFU/g. The isolates obtained from BB were identified as
Apilactobacillus kunkeei, a species belonging to the group of fructophilic LAB. Rep-PCR analysis revealed significant
intraspecies variability within this species. For biotechnological characterization, 22 strains were selected, all of which
showed intrinsic resistance to vancomycin and kanamycin, but were susceptible to other tested antibiotics. The isolated
strains exhibited significant proteolytic enzymatic activity. Additionally, a strong inhibitory effect was observed against all
tested pathogenic bacteria (S. enterica, E. coli, L. innocua, S. aureus), ranging from strong to complete inhibition, with
strongeer antimicrobial activity against Gram-positive bacteria. The results of this study confirmed that BB is a significant
source of beneficial bacteria, indicating the potential application in the pharmaceutical and/or food industries.

Potencijal koristenja liofiliziranog kobiljeg mlijeka u prahu u

19. Patricia Kuni¢ proizvodnji funkcionalnog sladoleda

Povecana svijest potroSaca o povezanosti zdravlja i prehrane rezultirala je porastom interesa za funkcionalnom hranom,
namirnicama koje uz svoju osnovnu nutritivnu vrijednost imaju i pozitivan uc¢inak na zdravlje ljudi. Medu njima zbog
visoke nutritivne vrijednosti posebnu pozornost privlaci kobilje mlijeko. Sladoled se sve ¢eS¢e koristi kao nosac tvari koje
imaju pozitivan utjecaj na zdravlje ljudi. Jedan od neizostavnih sastojaka u proizvodnji sladoleda je obrano mlijeko u prahu
koje se koristi za optimiziranje mlije¢ne bezmasne suhe tvari u sastavu sladoleda. Stoga, cilj rada bio je istraziti potencijal
koristenja liofiliziranog kobiljeg mlijeka u prahu kao djelomi¢ne zamjene za obrano mlijeko u prahu u proizvodnji
funkcionalnog sladoleda. Proizvedene su kontrolna i pokusna skupina sladoleda. Kontrolna skupina bio je sladoled sa
obranim mlijekom u prahu, dok je pokusnu skupinu ¢inio sladoled u kojem je 50% obranog mlijeka u prahu zamijenjeno sa
liofiliziranim kobiljim mlijekom u prahu. Analize sladolednih smjesa ukljucivale su odredivanje udjela suhe tvari, mlijecne
masti, proteina, laktoze, mlijecne kiseline, saharoze, glukoze, pH vrijednosti i viskoznosti, dok su analize sladoleda
ukljucivale odredivanje udjela suhe tvari, mlije¢ne masti, masnih kiselina, proteina, kazeina, proteina sirutke, vitamina C,
boje i overrun-a. Senzorna svojstva sladoleda ocijenila je panel skupina. Koristenje liofiliziranog kobiljeg mlijeka u prahu
kao zamjene za obrano mlijeko u prahu znacajno (P <0,05) je utjecalo na sastav i viskoznost sladoledne smjese, kemijski
sastav, boju i overrun sladoleda, dok nije bilo znacajnog utjecaja na senzorska svojstva. Prividna viskoznost, indeks tecenja,
koeficijent konzistencije bili su ve¢i u sladolednoj smjesi s dodatkom liofiliziranog kobiljeg mlijeka Sto je rezultiralo ve¢im
overrun-om sladoleda. Sladoled s liofiliziranim kobiljim mlijekom u prahu imao je veéi sadrzaj proteina sirutke, vitamina C
i polinezasi¢enih masnih kiselina $to povec¢ava njegovu nutritivnu vrijednost te ga svrstava u skupinu funkcionalnih
sladoleda.

Sazetak

Increased consumer awareness of the link between health and nutrition has led to a growing interest in functional foods —
foods that, in addition to their basic nutritional value, have a positive effect on human health. Among these, mare's milk
attracts special attention due to its high nutritional value. Ice cream is increasingly used as a carrier for substances that have
a positive impact on human health. One of the essential ingredients in ice cream production is skimmed milk powder, which
is used to optimize the non-fat milk solids in the ice cream's composition. Therefore, the aim of this study was to
investigate the potential of using lyophilized mare's milk powder as a partial substitute for skimmed milk powder in the
production of functional ice cream. A control group and an experimental group of ice creams were produced. The control
group was ice cream with skimmed milk powder, while the experimental group was ice cream in which 50% of the
skimmed milk powder was replaced with lyophilized mare's milk powder. The analyses of the ice cream mixes included the
determination of dry matter content, milk fat, proteins, lactose, lactic acid, sucrose, glucose, pH value, and viscosity, while
the analyses of the ice cream included the determination of dry matter content, milk fat, fatty acids, proteins, casein, whey
proteins, vitamin C, colour, and overrun. The sensory properties of the ice cream were evaluated by a panel group. The use
of lyophilized mare's milk powder as a substitute for skimmed milk powder significantly (P<0.05) affected the composition
and viscosity of the ice cream mix, as well as the chemical composition, colour, and overrun of the ice cream, while there
was no significant effect on the sensory properties. The apparent viscosity, flow index, and consistency coefficient were
higher in the ice cream mix with added lyophilized mare's milk, which resulted in a greater overrun of the ice cream. Ice
cream with lyophilized mare's milk powder had a higher content of whey proteins, vitamin C, and polyunsaturated fatty
acids, which increases its nutritional value and classifies it as a functional ice cream.

Summary

Primjena inokulanta u cilju poboljanja probavljivosti silaze

20. Liza Babi¢ rehidriranog zrna kukuruza kod ovaca

Sazetak Siliranje je jedan od najvaznijih nacina konzerviranja voluminozne krme za prezivace, pri ¢emu kvaliteta fermentacije
znacajno utjece na hranidbenu vrijednost silaze. Kako bi se fermentacija usmjerila u pozeljnom smjeru, ocuvala hranjiva
vrijednost i poboljsala probavljivost hranjivih tvari u buragu, u postupak siliranja ¢esto se dodaju inokulanti, najcesce
bakterije mlije¢ne kiseline (LAB). Cilj ovog istrazivanja bio je usporediti probavljivost suhe tvari (PST) i sirovih
bjelancevina (PSB) te fermentacijske i mikrobioloske parametre kod ovaca hranjenih obrocima koji su se razlikovali u vrsti
kukuruzne komponente: (1) silaza rehidriranog zrna kukuruza s dodatkom komercijalnog inokulanta, (2) kontrolna silaza
rehidriranog zrna kukuruza bez dodatka inokulanta i (3) suho kukuruzno zrno. U pokusu je sudjelovalo devet ovaca u
crossover dizajnu 3x3 tijekom tri eksperimentalna perioda. Pra¢eni su PST, PSB, tjelesna masa i konzumacija obroka, a uz
to su analizirani i pokazatelji fermentacijske kvalitete: sadrzaj Secera (glukoza, fruktoza), organskih kiselina (mlije¢na,
octena, propionska i masla¢na), alkohola (metanol, etanol, 1,2-propandiol) te mikrobioloski profil (kvasci, plijesni, LAB).
Propionska i masla¢na kiselina nisu bile detektirane ni u jednom tretmanu. Rezultati su pokazali da su vrijednosti PST bile
sli¢ne u suhom kukuruzu i silazi s inokulantom (71,61 % i 70,83 %), dok je znacajno najniza vrijednost zabiljeZzena u
kontrolnoj silazi (67,10 %; P < 0,05). Sli¢an trend uocen je i kod PSB, gdje je silaza s dodatkom inokulanta pokazala visu
probavljivost u odnosu na kontrolnu silazu (P < 0,05). U inokuliranoj silazi zabiljezen je ve¢i broj LAB te nizi broj kvasaca
a plijesni nisu detektirane, dok je u suhom kukuruzu utvrden najveéi broj plijesni. Kao §to se o¢ekivalo, koncentracije
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mlijecne i octene kiseline bile su zna¢ajno vise u inokuliranoj silazi u usporedbi s kontrolnom (P < 0,05). Dobiveni rezultati
potvrduju pozitivan uéinak primjene inokulanta pri siliranju, s obzirom na optimiziranu fermentaciju i poboljSanu
probavljivost hranjivih tvari.

Silage is one of the most important methods for preserving forage for ruminants, with the quality of fermentation
significantly influencing the nutritional value of the silage. To direct the fermentation process, preserve nutrients, and
improve ruminal digestibility, silage inoculants—most commonly lactic acid bacteria (LAB)—are often added during
ensiling. The aim of this study was to compare the digestibility of dry matter (DMD) and crude protein (CPD), as well as
fermentation and microbiological parameters in ewes fed diets differing in the type of corn component: (1) silage of
rehydrated corn grain with a commercial inoculant, (2) control silage of rehydrated grain without inoculant, and (3) dry
corn grain. Nine ewes were used in a 3x3 crossover design over three experimental periods. DMD, CPD, body weight, and
feed intake were monitored, along with fermentation quality indicators including sugar content (glucose, fructose), organic

Summary acids (lactic, acetic, propionic, and butyric), alcohols (methanol, ethanol, 1,2-propanediol), and microbiological profiles
(yeasts, molds, LAB). Propionic and butyric acids were not detected in any of the treatments. The results showed that DMD
values were similar in dry corn and silage with inoculant (71.61% and 70.83%, respectively), while the lowest value was
recorded in the control silage (67.10%; P < 0.05). A similar trend was observed for CPD, with the inoculated silage showing
higher digestibility compared to the control (P < 0.05). The inoculated silage also had a higher LAB count and lower counts
of yeasts and no mold detection, while the highest mold count was found in dry corn. As expected, lactic and acetic acid
concentrations were significantly higher in the inoculated silage compared to the control (P < 0.05). These results confirm
the positive effect of inoculant application during ensiling, as it optimizes fermentation and improves nutrient digestibility
in silages.

Fakultet Sumarstva i drvne tehnologije

Autori Naslov

Utjecaj sukcesije vegetacije i na¢ina odrzavanja na

21. Ante Rupi¢ : o
P raznolikost vaskularne flore u maslinicima otoka Murtera

Mediteransko podrucje jedno je od globalno najvaznijih srediSta bioloske raznolikosti zahvaljujuéi specificnom
geografskom polozaju, klimatskim i pedoloskim uvjetima te dugotrajnoj interakciji covjeka i okoliSa. Tradicionalni oblici
koriStenja zemljista oblikovali su mozai¢ne krajobraze bogate endemskim i ugrozenim vrstama. Maslinici zauzimaju
posebno mjesto u oéuvanju bioloske raznolikosti Mediterana. Kao stoljetni ekosustavi, oni ujedinjuju kulturnu,
gospodarsku i ekolosku vrijednost te imaju kljuénu ulogu u odrzavanju poluprirodnih travnjaka i mozaika stanista.
Medutim, intenzivne plantaze s monokulturnim pristupom, mehani¢kom obradom i primjenom herbicida dovode do
degradacije tla i gubitka stani$ne heterogenosti. Zapustanje maslinika pokreée sukcesijske procese, §to rezultira
zatvaranjem sklopa i nestankom travnjackih zajednica, s posljedicnim gubitkom bioraznolikosti. U ovom istrazivanju
analiziran je utjecaj sukcesijskih procesa i razli¢itih oblika odrzavanja (ko$nja, okopavanje, napustanje) na floristicku
raznolikost maslinika otoka Murtera koji se nalazi u zasti¢enom podrucju (NATURA 2000). Napravljene su 52
fitocenoloske snimke, na kojima je zabiljezeno ukupno 277 svojti. Uzorkom su se obuhvatili maslinici u razli¢itim
stadijima sukcesije, od onih koji se jo§ uvijek odrzavaju ko$njom ili okopavanjem, do zapustenih i zaraslih u grmastu
vegetaciju. Snimke su razvrstane prema floristi¢koj sli¢nosti nakon ¢ega su jasno definirana dva sukcesijska niza, na
staniStima s dubokim i vlaznijim tlom i na stani$tima s plitkim tlom. Potom je analiziran i usporedivan utjecaj sukcesije na
razne bioloske i ekoloske komponente raznolikosti pojedinog stadija. Rezultati pokazuju da redovita kosnja znacajno
doprinosi o¢uvanju bioraznolikosti, osobito na plitkim tlima koja su osjetljivija na promjene. Nasuprot tome tome,
okopavanje i pasivno gospodarenje poti¢u degradaciju tla, gubitak vrsta i Sirenje stranih vrsta. Najpovoljniji oblik
upravljanja za odrzavanje stabilnih i raznolikih biljnih zajednica jest kosnja srednjeg intenziteta. Tradicionalno odrzavani
maslinici time predstavljaju vazne rezervoare bioraznolikosti i kljuéne elemente odrzivog mediteranskog krajobraza.
Ocuvanje bioloske raznolikosti mediteranskih maslinika stoga zahtijeva odrzivo upravljanje temeljem tradicionalnih praksi
prilagodenih lokalnim uvjetima. Takvi sustavi istodobno podupiru proizvodnost, stabilnost ekosustava i ocuvanje
krajobrazne raznolikosti.

Sazetak

Summary The Mediterranean region is among the world’s most important biodiversity hotspots due to its specific geographical
position, climatic and soil conditions, and long-standing human—environment interactions. Traditional land-use practices
have shaped mosaic landscapes rich in endemic and threatened species. Olive groves hold a special place in the
conservation of Mediterranean biodiversity. As centuries-old agroecosystems, they combine cultural, economic, and
ecological values and play a key role in maintaining semi-natural grasslands and habitat mosaics. However, intensive
plantations with monocultural approaches, mechanical tillage, and herbicide application lead to soil degradation and the
loss of habitat heterogeneity. The abandonment of olive groves initiates successional processes, resulting in canopy closure
and the disappearance of grassland communities, accompanied by biodiversity loss. This study analyzed the impact of
successional processes and different management practices (mowing, tillage, abandonment) on the floristic diversity of
olive groves on the island of Murter, which is located in a protected area (NATURA 2000). A total of 52 phytosociological
relevés were made, recording 277 taxa. The sample encompassed olive groves in different stages of succession, ranging
from those still managed by mowing or tillage to abandoned groves overgrown with shrub vegetation. The relevés were
classified according to floristic similarity, clearly defining two successional series: one on sites with deep and moister soils,
and another on sites with shallow soils. The influence of succession on various biological and ecological components of
diversity at each stage was then analyzed and compared. Results show that regular mowing significantly contributes to
biodiversity conservation, particularly on shallow soils that are more sensitive to change. In contrast, tillage and passive
management promote soil degradation, species loss, and the spread of alien species. The most favorable management
practice for maintaining stable and diverse plant communities is medium-intensity mowing. Traditionally managed olive
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groves thus represent important reservoirs of biodiversity and key elements of a sustainable Mediterranean landscape. The
conservation of biodiversity in Mediterranean olive groves therefore requires sustainable management based on traditional
practices adapted to local conditions. Such systems simultaneously support productivity, ecosystem stability, and the
preservation of landscape diversity.

Prehrambeno-biotehnoloski fakultet

Autori Naslov

“Student bag” kao koncept unapredenja studentske prehrane
22. Amalija Danjek u Republici Hrvatskoj s ciljem ostvarenja obiljezja
mediteranske prehrane

Cilj istrazivanja bio je ispitati misljenja studenata visokih ucilista Republike Hrvatske o prijedlozima jela kojima bi se
unaprijedila ponuda studentskih restorana i potaknula primjena mediteranskog obrasca prehrane. Istrazivanje je provedeno
mjeSovitim metodama u sklopu aktivnosti medunarodnog PRIMA projekta MedDietMenus4Campus
(https://www.meddiet4campus.eu/). U kvalitativnom dijelu, fokus grupa sacinjena od predstavnika studenata SveuciliSta u
Zagrebu, uzimajudi u obzir ciljeve projekta (odrzivost, prakticnost, mediteranska prehrana, itd.) rezultirala je prijedlozima
novih jela. Zatim, nastavno na rezultate fokus grupe, izraden je upitnik koji je ispunilo 1187 studenata s 70 visokih uciliSta
u Republici Hrvatskoj. Analiza rezultata upitnika je pokazala da su na spremnost odabira mediteranskih opcija prehrane
znacajno utjecali spol, dob i oblik stanovanja: studentice, stariji studenti i studenti u privatnom smjestaju bili su skloniji
odabrati mediteransku opciju prehrane, dok regija studiranja nije imala utjecaj. Studenti su izrazili interes za prakti¢ne i
subvencionirane opcije jela poput salata, tortilja, orasastih plodova, maslinova ulja i gotovih obroka za ponijeti (koncept
“student bag“-a). Rezultati fokus grupe su potvrdeni rezultatima upitnika, naime kao preferirane opcije za ,,student bag* su
istaknute tortilje i salate (kao cjeloviti obrok). Rezultati ukazuju na postojanje potencijala za unapredenje ponude
studentskih restorana uvodenjem namirnica karakteristi¢nih za mediteransku prehranu, $to bi moglo doprinijeti
unaprjedenju prehrambenih navika, akademskom uspjehu i dugoro¢nom zdravlju studentske populacije.

Sazetak

The aim of this study was to examine the opinions of university students in Croatia regarding meal proposals that could
improve the offer in student canteens and encourage adherence to the Mediterranean dietary pattern. The research was
conducted using mixed methods within the activities of the international PRIMA project MedDietMenus4Campus
(https://www.meddiet4campus.eu/). In the qualitative phase, a focus group consisting of representatives of students from
the University of Zagreb, taking into account the project’s goals (sustainability, practicality, Mediterranean diet, etc.),
generated proposals for new meals. Based on the focus group results, a questionnaire was developed and completed by
1187 students from 70 higher education institutions across Croatia. The analysis showed that gender, age, and type of
accommodation significantly influenced the willingness to choose Mediterranean dietary options: female students, older
students, and those living in private accommodation were more inclined to choose such options, while the region of study
had no impact. Students expressed interest in practical and subsidized meal options such as salads, tortillas, nuts, olive oil,
and ready-to-eat meals to take away (the “student bag” concept). The focus group findings were confirmed by the survey,
with tortillas and salads (as complete meals) highlighted as preferred options for the “student bag.” The results indicate
potential for improving student canteen menus by introducing foods characteristic of the Mediterranean diet, which could
contribute to healthier eating habits, academic success, and the long-term health of the student population.

Summary

Odredivanje antimikrobnog u¢inka plazmom aktivirane vode

23. Laura Molan, Emma Juresa . .
na odabrane mikroorganizme

Hladna plazma kao netermalna tehnologija sve se vise isti¢e u podrucju biomedicine i prehrambene tehnologije zbog
izrazenog antimikrobnoga u¢inka i minimalnih promjena u fizikalno-kemijskim svojstvima obradenih sustava. Posebnu
paznju privlac¢i plazmom aktivirana voda (PAW) koja djelovanjem reaktivnih kisikovih i dusikovih vrsta pokazuje
potencijal za u¢inkovitu inaktivaciju mikroorganizama, uz istodobno ocuvanje stabilnosti tretiranog medija. lako je u¢inak
PAW na smanjenje broja mikroorganizama detaljno istrazivan, jo$ uvijek postoji potreba za sustavnim proucavanjem
mehanizama djelovanja, stabilnosti te ograni¢enja primjene u razli¢itim okruzenjima. Cilj ovoga rada bio je analizirati
antimikrobno djelovanje plazmom aktivirane vode na razlicite mikroorganizme (Salmonella enterica, Listeria
monocytogenes, Lactobacillus plantarum i Candida utilis) te utvrditi mehanizme koji pridonose njezinoj u¢inkovitosti.

Sazetak Posebna je pozornost posvecena razlikama u osjetljivosti Gram-negativnih i Gram-pozitivnih bakterija te kvasaca na
inaktivaciju nakon odredenog vremenskog kontakta (3 h i 24 h) sa plazma aktiviranom vodom. Odredene su i fizikalno-
kemijske karakteristike plazma aktivirane vode (pH, elektri¢na provodljivost, temperatura te koncentracije vodikovog
peroksida, nitrata i nitrita). Rezultati su pokazali znacajne razlike izmedu plinskog i tekucinskog reaktora, pri ¢emu su
uzorci iz plinskog reaktora imali nize pH vrijednosti (4,02; 4,80) 1 viSu elektri¢nu vodljivost (96,20 uS/cm). Utvrdeno je da
vrsta plina snazno utjece na sastav PAW-e, s tim da argon daje najvise koncentracije vodikovog peroksida (21,14 mg/L),
dok dusik i kisik rezultiraju najvisim koncentracijama nitrata (25 mg/L) i nitrita (0,75 mg/L). Antimikrobni u¢inak PAW
potvrden je na svim ispitivanim mikroorganizmima u ovisnosti o odabranom reaktoru, vrsti plina te fizioloskim svojstvima
mikroorganizma.

Summary Cold plasma, as a non-thermal technology, is increasingly recognized in the fields of biomedicine and food technology due
to its pronounced antimicrobial effect and minimal changes in the physicochemical properties of treated systems. Particular
attention has been given to plasmal] activated water (PAW), which, through the action of reactive oxygen and nitrogen
species, shows strong potential for effective microbial inactivation while maintaining the stability of the treated medium.
Although the effect of PAW on microbial reduction has been extensively studied, there is still a need for systematic
investigation of its mechanisms of action, stability, and limitations in various environments. The aim of this study was to
analyze the antimicrobial activity of plasma-activated water against different microorganisms (Salmonella enterica, Listeria
monocytogenes, Lactobacillus plantarum, and Candida utilis) and to determine the mechanisms contributing to its
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effectiveness. Special attention was given to differences in the sensitivity of Gram-negative and Gram-positive bacteria and
yeast to inactivation after defined contact times (3 h and 24 h) with PAW. Physicochemical characteristics of PAW were
also determined, including pH, electrical conductivity, temperature, and the concentrations of hydrogen peroxide, nitrates,
and nitrites. The results revealed significant differences between gaseous and liquid reactors, with gaseous reactors
producing samples of lower pH and higher electrical conductivity. The results revealed pronounced differences between the
gaseous and liquid reactors, with samples generated in the gaseous reactor exhibiting lower pH values (4.02; 4.80) and
higher electrical conductivity (96.20 puS/cm). Furthermore, the type of gas was found to strongly influence the composition
of PAW, whereby argon produced the highest concentrations of hydrogen peroxide (21.14 mg/L), while nitrogen and
oxygen resulted in the highest concentrations of nitrates (25 mg/L) and nitrites (0.75 mg/L). The antimicrobial effect of
PAW was confirmed on all tested microorganisms, depending on the selected reactor, type of gas, and the physiological
properties of the microorganism.

DruStvene znanosti

Edukacijsko-rehabilitacijski fakultet

Autori Naslov

24. Tin Dukanovi¢, Marko Majnik Diskursno oklijevanje u hrvatskom znakovnom jeziku

Ovaj rad donosi prvi sustavni opis diskursnog oklijevanja u hrvatskom znakovnom jeziku (HZJ). Provedena je sekundarna
analiza Sest videozapisa iz Korpusa HZJ-a u ukupnom trajanju od 34 minute. Rezultati su pokazali da se u HZJ-u pojavljuju
tri osnovna oblika oklijevanja: zadrzavanje, prekidanje i postapalice. Identificirano je i nekoliko podvrsta osnovnih oblika
oklijevanja, ukljucujuéi i podvrstu zadrzavanja koja nije zabiljezena u dosadasnjim istrazivanjima oklijevanja u znakovnim
jezicima. Sve pojave oklijevanja bile su poprac¢ene nemanualnim obiljezjima, pri ¢emu se najcesce javljaju promjene u
podrucju usta, smjera pogleda te podrucju glave. Oklijevanja su se najcesée pojavljivala na granicama intonacijskih
jedinica, §to je u skladu s rezultatima sli¢nih istrazivanja u govornim i znakovnim jezicima. Posebno se isti¢e uporaba
postapalice DLAN-GORE, ¢ime se pridonosi teoriji da je ona modalitetom uvjetovana postapalica koja je potencijalno
zajednicka svim znakovnim jezicima. Rezultati ovog istrazivanja potvrduju da znakovatelji HZJ-a rabe sli¢ne strategije za
planiranje iskaza i zadrzavanje komunikacijskog reda kao i govornici hrvatskog govornog jezika, ¢cime se dodatno osnazuje
njegov status punopravnog jezika. Rezultati imaju implikacije za daljnja lingvisticka i psiholingvisti¢ka istrazivanja HZJ-a,
logopede, ali i zajednicu Gluhih.

Sazetak

This paper presents the first systematic description of hesitation markers in Croatian Sign Language (HZJ). A secondary
analysis was conducted on six video recordings from the HZJ Corpus with a total duration of 34 minutes. The results
showed that three main types of hesitation occur in HZJ: holds, breaks, and fillers. Several subtypes of these hesitation
markers were also identified, including a subtype of “hold” that had not been previously documented in research on
hesitation markers in sign languages. All instances of hesitation markers were accompanied by non-manual markers, most
frequently involving changes in the mouth area, eye gaze, and head position. Hesitations most often appeared at
intonational unit boundaries, which aligns with findings from similar studies in both spoken and signed languages. Of
particular note is the use of PALM-UP as a filler, which supports the theory that it is a modality-specific filler potentially
common to all sign languages. The findings confirm that HZJ signers employ similar strategies for utterance planning and
turn management as speakers of spoken Croatian, thereby further reinforcing its status as a fully-fledged language. These
results have implications for future linguistic and psycholinguistic research on HZJ, as well as for speech and language
pathologists and the Deaf community.

Summary

I'm not your inspiration, thank you very much — Istrazivanje
25. Helena Gerencir, Maria-Isabela Pecolaj o stavovima studentica i studenata Sveucilista u Zagrebu o
inspiration porn sadrzaju

Takozvani inspiration porn je novonastali trend zastupljen na druStvenim mrezama. Tako se naziva od 2012. godine, kada
ga je prvi put upotrijebila aktivistica Stella Young, koja je i sama bila osoba s invaliditetom. Opisuje ga kao objektivizaciju
osoba s invaliditetom, koje su prikazane u radnjama svakodnevnog zivota uz ,,inspirirajuéu’ poruku s ciljem motiviranja
osoba bez invaliditeta, §to dovodi do smanjenja prilika za inkluzivno osvijesteno drustvo. Uslijed velike zastupljenosti ovog
trenda na dru$tvenim mrezama, ovaj rad prikazuje stavove studenata i studentica razli¢itih podruéja znanosti Sveucilista u
Zagrebu prema inspiration porn sadrzaju. U istrazivanju su sudjelovali studenti i studentice diplomskih studija iz svih 7
znanstvenih podruc¢ja (N=354): drustveno podrucje: Edukacijsko-rehabilitacijski fakultet (N=93), humanisticko podrucje:
Filozofski fakultet (N=39), prirodoslovno podrucje: Prirodoslovno-matematicki fakultet (N=34), umjetnicko podrucje:

Sazetak Arhitektonski fakultet (Studij dizajna), Muzicka akademija, Akademija likovnih umjetnosti (N=43), tehni¢ko podrucje:
Arhitektonski fakultet (N=31), biomedicinsko podrucje: Medicinski fakultet (N=31), biotehnicko podrucje: Prehrambeno-
biotehnoloski fakultet (N=82). Cilj je usporediti i utvrditi postoje li razlike u stavovima studentica i studenata prema
inspiration porn porukama te postoji li razlika u stavovima izmedu studentica razli¢itih znanstvenih podrucja u odnosu na
razinu (ne)slaganja studentice mogle oznaciti pomocu Likertove skale od 5 stupnjava. Rezultati ukazuju na najmanji utjecaj
inspiration porn poruka na studentice drustvenog podrucja, odnosno na najpovoljniji stav prema ovim sadrzajima, dok
najnepovoljnije stavove iskazuju sudionice iz biotehnickog podrucja. Odbacena je hipoteza koja je pretpostavljala
povoljnije stavove studentica prema ovakvom sadrzaju u odnosu na studente.

Summary The so-called inspiration porn is a new trend present on social media. It has been called that since 2012, when it was first
used by activist Stella Young, who herself was a person with a disability. She described it as the objectification of persons
with disabilities who are shown in everyday life activities with an "inspirational" message with the aim of motivating
people without disabilities, which leads to a decrease in opportunities for an inclusive and aware society. Due to the high
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prevalence of this trend on social media, this paper will present the attitudes of male and female students from various
fields of science at the University of Zagreb towards inspiration porn content. The study involved graduate students from
all 7 scientific fields (N=354): social field: Faculty of Education and Rehabilitation (N=93), humanities field: Faculty of
Philosophy (N=39), natural sciences field: Faculty of Science and Mathematics (N=34), arts field: Faculty of Architecture
(Design Studies), Academy of Music, Academy of Fine Arts (N=43), technical field: Faculty of Architecture (N=31),
biomedical field: Faculty of Medicine (N=31), biotechnical field: Faculty of Food and Biotechnology (N=82). The aim is to
determine and compare whether there are differences in the attitudes of male and female students towards inspiration porn
messages and whether there are differences in the attitudes between male and female students from different scientific
fields within the three components of the attitude (behavioral, emotional and cognitive). The study used a questionnaire
consisting of 9 statements whose level of (dis)agreement students could indicate using a Likert scale. The results indicate
that inspiration porn messages had the least impact on male and female students in the social sciences, and the most
unfavorable attitudes among participants in the biotechnical field. The hypothesis that female students had more favorable
attitudes toward this content than male students was rejected. 34

Ekonomski fakultet

Autori Naslov

26. Ana Pistelek Utjecaj izborne godine na optimizam potrosaca

Ovaj rad proucava utjecaj parlamentarnih izbora u Hrvatskoj u razdoblju od 2005. do 2024. godine na optimizam potrosaca.
Provodeci regresijsku analizu nad kvartalnim podacima, ispitivan je odnos fiskalnih varijabli, rashoda i prihoda u BDP-u, te
ciklusa s Indikatorom pouzdanja potrosaca. Rezultati pokazuju kako izborna godina, prije i poslije samih izbora, nema

Sazetak statisticki znacajan u¢inak na pouzdanje potroSaca, osim u prvom kvartalu nakon izbora kada dolazi do blagog pada.
Istaknuto je kako ekonomski uvjeti povezani s potrosacevom ekonomskom snagom, primjerice Sokovi i krize, zajedno s
medijima i okruZenjem snaznije utjecu i oblikuju pouzdanje dok je politicki ciklus sam po sebi irelevantan. Tome takoder
pridonosi veca fiskalna odgovornost, politicka zrelost 1 kriti¢nost.

This paper examines the impact of parliamentary elections in Croatia from 2005 to 2024 on consumer optimism. By
conducting a regression analysis on quarterly data, the relationship between fiscal variables, government expenditures and
revenues as a share of GDP, and the business cycle with the Consumer Confidence Indicator was investigated. The results
show that the election year, both before and after the elections, does not have a statistically significant effect on consumer
confidence, except for a slight decline in the first quarter following the elections. It is emphasized that economic conditions
related to consumers’ economic strength—such as shocks and crises—together with the media and environment, have a
stronger influence and shape confidence, while the political cycle itself is irrelevant. Greater fiscal responsibility, political
maturity, and critical thinking also contribute to this outcome.

Summary

Regionalna nejednakost mirovinskih primanja u Republici

27. Tin Storek .
fnstore Hrvatskoj

Sazetak': Rad donosi prvo sveobuhvatno istrazivanje regionalnih nejednakosti mirovinskih primanja u Republici Hrvatskoj,
s naglaskom na promjene u desetogodisnjem razdoblju od prosinca 2014. do prosinca 2024. godine. Analiza polazi od
pretpostavke da mirovinska primanja predstavljaju kljucan pokazatelj zivotnog standarda umirovljenika i odrazavaju
kumulativne uéinke dugoroénih obrazaca na trzistu rada, poput visine placa, duljine staza i stabilnosti zaposlenja.
Metodoloski pristup temelji se na tradicionalnim i entropijskim mjerama nejednakosti, ukljuujuéi decilnu distribuciju,
Lorenzovu krivulju, Gini koeficijent, Palma omjer i Theilove indekse T i L te dekompoziciju Theil T indeksa. Upotreba
javno neobjavljenih mikro podataka Hrvatskog zavoda za mirovinsko osiguranje omogucila je detaljnu analizu neto
starosnih 1 prijevremenih mirovina priznatih prema opéem propisu te pruzila pouzdanu osnovu za usporedbu Zupanijskih
mirovinskih primanja. Rezultati pokazuju da, unato¢ nominalnom rastu mirovinskih primanja, izrazene regionalne razlike
ostaju prisutne. Visa primanja i dalje su koncentrirana u razvijenijim urbanim podrucjima, dok pojedine Zupanije isto¢ne i
sjeverne Hrvatske zaostaju, §to ukazuje na trajne strukturne nejednakosti. Theilova dekompozicija dodatno potvrduje da
najveci dio ukupne nejednakosti proizlazi iz razlika unutar Zupanija, a ne izmedu njih. Analiza takoder otkriva postojanost
rodnih dispariteta. lako je jaz izmedu mirovina muskaraca i Zena u proteklom desetlje¢u smanjen u relativnom iznosu,
razlike i dalje ostaju znacajne, §to upucuje na dugoroéne posljedice razlika u placama, stazu i strukturi zaposlenosti. Buduci
da je rije¢ o prvom istrazivanju koje detaljno analizira regionalne nejednakosti mirovinskih primanja u Hrvatskoj, ovaj rad
predstavlja zna¢ajan temelj za daljnja znanstvena istraZivanja. ' Autor zahvaljuje Gordani Zivec Sagié i struénom timu iz
Hrvatskog zavoda za mirovinsko osiguranje na dostavljenim, javno neobjavljenim podacima te mentoru dr. sc. Viktoru
Viljevcu na stru¢noj pomoci i savjetima tijekom izrade ovog rada.

Sazetak

Summary Summary': This paper presents the first comprehensive study of regional inequalities in pension incomes in the Republic of
Croatia, with a particular focus on changes over the ten-year period from December 2014 to December 2024. The analysis
is based on the premise that pension incomes represent a key indicator of retirees’ living standards and reflect the
cumulative effects of long-term labour market patterns, such as wage levels, length of service, and employment stability.
The methodological framework relies on both traditional and entropy-based measures of inequality, including the decile
distribution, Lorenz curve, Gini coefficient, Palma ratio, and Theil’s T and L indices, as well as the decomposition of
Theil’s T index. The use of non-public microdata from the Croatian Pension Insurance Institute enabled a detailed analysis
of net old-age and early retirement pensions granted under the general pension scheme, providing a reliable basis for
comparing pension incomes across counties. The results indicate that, despite the nominal growth of pension incomes,
pronounced regional disparities persist. Higher pension incomes remain concentrated in more developed urban areas, while
several counties in eastern and northern Croatia continue to lag behind, highlighting enduring structural inequalities. The
decomposition of Theil’s T index further confirms that most of the overall inequality stems from differences within counties
rather than between them. The analysis also reveals persistent gender disparities. Although the gap between male and
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female pensions has narrowed over the past decade in relative terms, significant differences remain, underscoring the long-
term effects of inequalities in wages, length of service, and employment structure. As this is the first study to examine
regional inequalities in pension incomes in such detail, it provides a valuable foundation for future scientific research. ' The
author wishes to thank Gordana Zivec Sasi¢ and the expert team at the Croatian Pension Insurance Institute for providing
unpublished data, as well as mentor Dr. Viktor Viljevac for his guidance and valuable advice during the preparation of this
paper.

28. Julia Bilo§ Moze li obrazovanje umanjiti kognitivne pristranosti?

Ovaj rad analizira ucinak formalne edukacije iz bihevioralne ekonomije na smanjenje kognitivnih pristranosti kod

studenata Ekonomskog fakulteta u Zagrebu. Istrazivanje u obliku kvazieksperimenta provedeno je na uzorku od 137

studenata, gdje su usporedeni rezultati izmedu skupine koja je slusala barem jedan od kolegija o bihevioralnoj ekonomiji i

grupe koja ga nije slusala, na ukupno deset kognitivnih pristranosti. Rezultati pokazuju da edukacija moze smanjiti

Sazetak pristranosti vezane uz statisticko rasudivanje, poput heuristike dostupnosti, zanemarivanja osnovne proporcije i pogreske
konjunkcije. No, formalno obrazovanje nije imalo znacajan utjecaj na druge, robusnije pristranosti kao Sto su sidrenje,
averzija prema gubitku, efekt uokviravanja, nepovratni trosak, ucinak posjedovanja, efekt mamca i pristranost odabira
zadane opcije. Ovi nalazi upucuju na potrebu za kombiniranjem teorijskog i prakticnog pristupa u edukaciji te za daljnja
istrazivanja s vec¢im i raznovrsnijim uzorcima. Rad daje preporuke za usmjereno unaprjedenje kurikuluma i edukacijskih
praksi s ciljem razvoja racionalnog, kritickog odlucivanja medu studentima ekonomije.

This paper analyzes the effect of formal education in behavioral economics on the reduction of cognitive biases among
students at the Faculty of Economics & Business in Zagreb. The study was conducted as a quasi-experiment on a sample of
137 students, comparing the results between those who had attended at least one behavioral economics course and those
who had not, across ten cognitive biases. The findings indicate that education can reduce biases related to statistical
reasoning, such as the availability heuristic, base rate neglect, and the conjunction fallacy,. However, formal education did

Summary not have a significant impact on other, more robust biases, including anchoring, loss aversion, the framing effect, the sunk
cost fallacy, the endowment effect, the decoy effect and biases related to default choices. These results point to the need for
combining theoretical instruction with practical, experience-based approaches in education and highlight the importance
of further research on larger and more diverse samples. The paper also provides recommendations for targeted
improvements in curricula and teaching practices aimed at fostering rational and critical decision-making among
economics students.

Fakultet hrvatskih studija

Autori Naslov

Prikriveno oglaSavanje u sredi$njim informativnim
29. Marino Kosor emisijama: Analiza na primjeru triju najgledanijih
televizijskih kuca u Hrvatskoj

Mediji imaju snagu kojom utjecu na pojedinca i drustvo u cjelini, a kad takvu snagu koriste za stvoriti dobit i obmanuti
publiku, to je razlog za reagiranje. Jedan od primjera takve negativne prakse je prikriveno oglasavanje. Stoga se javlja
potreba istraziti prisutnost spominjanja i prikazivanja proizvoda, marki i tvrtki, kao i eventualnu prisutnost samog
prikrivenog oglasavanja u okviru najgledanijih televizijskih sredi$njih informativnih emisija. Istrazivanje pruza uvid u
prikazivanje proizvoda i njihovo plasiranje u medijski prostor, kao i taktike kojima se medijski nakladnici sluze da bi se
takva praksa provela i kontinuirano provodila. Krajnji cilj bio je uvidjeti koliko je publika istrazivanih sadrzaja okruzena s
obmanjuju¢im porukama i praksama, konkretno plasiranjem proizvoda u sklopu ovih emisija. Prikladna metoda istrazivanja

Sazetak bila je analiza diskursa kako bi se uvidjela ne samo kvantitativna prisutnost zbunjujucih praksi, ve¢ i kako bi se rasclanila
na sastavne dijelove i promatrala na razini dijelova koji ju sacinjavaju. Analiza je obuhvacala pregledavanje triju
informativnih emisija (,,Dnevnik* HRT-a, ,,RTL Danas* i ,,Dnevnik Nove TV*) emitiranih na dan 23. rujna 2024. godine te
biljezenje podataka u sljede¢im kategorijama: ,trajanje kadra®, ,,opis kadra®, ,,kontekstualizacija priloga®, ,,kategorija
brenda“ 1 ,,tumacenje. Analiza otkriva zabrinjavajucéu prisutnost prikazivanja i spominjanja proizvoda, tvrtki, logotipa i sl.
bez jasno naznacenog plasmana proizvoda. Rezultati pokazuju da je prisutno prikazivanje proizvoda, odvija se takticki i
promisljeno, suptilnim metodama, a zabiljezeni su i slucajevi moguéeg prikrivenog oglasavanja. Zakljucuje se potreba za
inzistiranjem na vecoj kvaliteti kako bi publika bila zasti¢ena od manipulativnih praksi medijskih nakladnika.

The media hold significant power in shaping both individuals and society as a whole. When such power is used to generate
profit and deceive the audience, it becomes a reason for concern. One example of this negative practice is hidden
advertising. In the context of the most-watched central television news programs, it is necessary to investigate the presence
of product, brand, and company mentions and depictions, as well as the possible presence of hidden advertising itself. This
research provides insight into the display and placement of products in the media space, as well as the strategies used by
media broadcasters to carry out and sustain such practices. The ultimate goal was to assess the extent to which the audience
of the analyzed content is exposed to deceptive messages and practices, specifically product placements, within these
programs. The chosen method of research was discourse analysis, which not only aimed to quantify the presence of
misleading practices but also to break them down into their components and observe them at a structural level. The analysis
covered a review of three news programs (“Dnevnik” on HRT, “RTL Danas,” and “Dnevnik Nove TV”) broadcasted on
September 23, 2024, and recorded data under the following categories: “frame duration,” “frame description,” “context of
the report,” “brend category,” and “interpretation.” The analysis reveals a worrying presence of product depictions and
mentions of companies, logos, etc., without clearly marked product placement. The results show that product depictions
occur tactically and deliberately, using subtle methods, and instances of potential hidden advertising were also recorded.
The conclusion highlights the need to insist on higher quality standards to protect the audience from manipulative practices
by media broadcasters.

Summary
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Ilegalno odlaganje otpada i utjecaj ekoloskih udruga na
Lucijan Mofardin kolektivnu svijest o vaznosti uinkovitog gospodarenja
otpadom u Republici Hrvatskoj

Sazetak

Summary

31.

Ilegalno odlaganje otpada jedan je od najveéih problema zastite okolisa u Republici Hrvatskoj. Unato¢ postoje¢em
zakonodavnom okviru i sustavu gospodarenja otpadom, mnoge lokacije diljem zemlje i dalje su pogodene nepropisnim
odlaganjem otpada. U borbi protiv ovog problema vaznu ulogu imaju ekoloske udruge koje kroz edukativne kampanje,
terenske akcije i suradnju s lokalnim zajednicama promicu svijest o vaznosti pravilnog zbrinjavanja otpada. Cilj je ovoga
rada, u kontekstu ilegalnog otpada, istraziti kako ekoloske udruge utjecu na promjenu kolektivne svijesti gradana
poticanjem odgovornog ponasanja u gospodarenju otpadom. Ovaj rad teorijski i empirijski istrazuje problem ilegalnog
odlaganja otpada i utjecaj ekoloskih udruga na kolektivnu svijest o vaznosti u¢inkovitog gospodarenja otpadom u
Hrvatskoj. Teorijsko se istrazivanje temelji na istrazivanju relevantne literature o klju¢nim pojmovima koji se odnose na
temu ovoga rada. Taj ¢e teorijski okvir posluziti, kao uvod u empirijsko istrazivanje, za interpretaciju, analizu i sintezu
postojeéih teorijskih izvora. Empirijsko je istrazivanje provedeno kvalitativnom metodom polustrukturiranog intervjua s
pojedinim ekoloskim udrugama putem platforme Zoom. U istrazivanju je sudjelovalo deset ekoloskih udruga iz sedam
zupanija koje se u svom radu, pored ostalog, bave pitanjem zbrinjavanja otpada. Rezultati kvalitativnog istrazivanja
pokazuju da utjecaj ekoloskih udruga na kolektivnu svijest varira po Zupanijama, ali svi naglaSavaju potrebu sustavne
edukacije kao i uc¢inkovitije provodenje zakonskih propisa.

[llegal waste disposal is one of the biggest environmental protection problems in the Republic of Croatia. Despite the
existing legislative framework and waste management system, many locations across the country are still affected by
improper waste disposal. In the fight against this problem, environmental organizations play an important role, promoting
awareness of the importance of proper waste disposal through educational campaigns, field actions and cooperation with
local communities. The aim of this paper, in the context of illegal waste, is to investigate how environmental associations
influence the change in the collective awareness of citizens by encouraging responsible behavior in waste management.
This paper theoretically and empirically investigates the problem of illegal waste disposal and the influence of
environmental consciousness on the collective awareness of the importance of efficient waste management in Croatia. The
theoretical research is based on the research of the relevant literature regarding the key terms related to the topic of this
paper. This theoretical framework will serve, as an introduction to empirical research, for the interpretation, analysis, and
synthesis of existing theoretical sources. The empirical research was conducted using the qualitative method of semi-
structured interviews with individual environmental associations via the Zoom platform. Ten environmental organizations
from seven counties participated in the research, which, among other things, deal with the issue of waste disposal in their
work. The results of the qualitative research show that the influence of environmental organizations on the collective
consciousness varies throughout counties, but all emphasize the need for systematic education as well as more efficient
implementation of legal regulations.

Samoprocjena studenata u izradi pismenih radova: s

Iva Vukosi¢ ChatGPT-om ili bez njega?

Sazetak

Summary

U ovom radu istrazuje se utjecaj koristenja alata umjetne inteligencije, konkretno ChatGPT-a, na razliCite aspekte
studentskog akademskog izrazavanja pri pisanju socioloskih osvrta. Uzorak se sastojao od 77 studenata sociologije
podijeljenih u dvije skupine — jednu koja je koristila ChatGPT za pisanje osvrta i drugu koja je pisala bez njegove pomo¢i.
Primijenjena je kvantitativna metodologija s pretest-posttest dizajnom, a rezultati su analizirani pomo¢u Mann-Whitney U
testa i Wilcoxonova testa rangova. Rezultati pokazuju da je jedina statisti¢ki znacajna razlika izmedu skupina zabiljezena
na skali sudjelovanja u raspravama o tekstu na nastavi, gdje su studenti koji nisu koristili ChatGPT procijenili visu razinu
angazmana. Ova razlika sugerira da koriStenje umjetne inteligencije moze negativno utjecati na percepciju osobne
uklju€enosti 1 spremnosti za akademsku interakciju. Zanimljivo, nije pronadena statisticki znacajna razlika u kreativnosti,
kritickom razmisljanju, povezivanju znanja i vjestini pisanja i strukturiranja teksta izmedu dviju skupina, §to moze
upucivati na ¢injenicu da studenti ChatGPT ne koriste kao zamjenu za vlastiti misaoni proces, ve¢ kao podrsku. Unutar
grupne analize pokazale su da su studenti u obje skupine zabiljezili pad u kreativnosti i strukturiranju teksta, Sto moze
ukazivati na utjecaj samog zadatka, vremenskog okvira ili konteksta u kojem su radili, a ne nuzno na prisutnost umjetne
inteligencije. Kod studenata koji nisu koristili ChatGPT zabiljeZen je dodatno i pad u povezivanju s ve¢ postoje¢im
znanjem. Kriti¢ko razmisljanje pokazalo se stabilnim konstruktom u obje skupine. Teorijski okviri — poput Akter-mreza
teorije (Latour), funkcionalisticCkog (Durkheim), teorije zone najblizeg razvoja (Vygotsky) i koncepta tehnicke racionalnosti
(Marcuse) — pomogli su u interpretaciji rezultata. Zakljucuje se da ChatGPT ne mora nuzno imati negativan utjecaj na
studentski rad, ali nekriti¢ko i pasivno oslanjanje na njega moZe smanjiti angazman, kreativnost i sudjelovanje. Stoga je
vazno razvijati pedagoske strategije koje ¢e poticati odgovornu, svjesnu i svrhovitu integraciju alata umjetne inteligencije u
obrazovni proces.

This paper explores the impact of using artificial intelligence tools—specifically ChatGPT—on various aspects of students'
academic expression in writing sociological reflections. The sample consisted of 77 sociology students divided into two
groups: one that used ChatGPT to write their reflections and another that wrote without its assistance. A quantitative
methodology was applied using a pretest-posttest design, and the results were analyzed using the Mann-Whitney U test and
the Wilcoxon signed-rank test. The results show that the only statistically significant difference between the groups was
found on the scale measuring participation in discussions, where students who did not use ChatGPT reported a higher level
of engagement. This difference suggests that the use of artificial intelligence may negatively influence the perception of
personal involvement and willingness to engage in academic interaction. Interestingly, no statistically significant
differences were found between the two groups in creativity, critical thinking, knowledge integration, or writing and text
structuring skills. This may indicate that students do not use ChatGPT as a replacement for their own thinking processes,
but rather as support. Within-group analyses showed that students in both groups experienced a decline in creativity and
text structuring, which may point to the influence of the task itself, the time frame, or the context in which they worked—
rather than the presence of artificial intelligence. Among students who did not use ChatGPT, an additional decline was
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observed in their ability to connect with existing knowledge. Critical thinking appeared to be a stable construct in both
groups. Theoretical frameworks—such as the Actor- Network Theory (Latour), the functionalist perspective (Durkheim),
the zone of proximal development (Vygotsky) and the concept of technical rationality (Marcuse)—helped interpret the
results. The conclusion is that ChatGPT does not necessarily have a negative impact on student work, but uncritical and
passive reliance on it may reduce engagement, creativity, and participation. Therefore, it is important to develop
pedagogical strategies that encourage responsible, conscious, and purposeful integration of artificial intelligence tools into
the educational process.

Prediktori samodijagnosticiranja mentalnih poremecaja kod

32. Iva Ignjagié, Petar Obad studenata SveuciliSta u Zagrebu

Cilj istrazivanja bio je ispitati prediktivnu vrijednost odabranog seta varijabli koje ukljucuju spol, dob, stupanj religioznosti,
stupanj povjerenja u znanost, Velikih pet osobina licnosti (ekstraverziju, ugodnost, savjesnost, emocionalnu stabilnost i
intelekt), dimenzije kiberohondrije (ekscesivnost, kompulzivnost, tjeskobu i trazenje profesionalnog misljenja) te
zdravstvenu pismenost u podru¢ju mentalnog zdravlja u odnosu na kriterijsku varijablu samoidentifikacije s mentalnim
poremecajima, kod studenata Sveucilista u Zagrebu u dobi od 18 do 25 godina. Istrazivanje je provedeno putem online
ankete dijeljene putem drustvenih mreza, studentskih udruga i QR koda kojega su istrazivaci postavili na frekventno
posje¢ena mjesta, uz zamolbu ispitanicima da poveznice proslijede kolegama. Osim ispitivanja sociodemografskih
podataka, koriSten je IPIP-20 upitnik za procjenu velepetorih dimenzija li¢nosti, Skala kiberohondrije (CSS-12), Skala
samoidentifikacije (SELF-I) te Skala zdravstvene pismenosti u podruc¢ju mentalnog zdravlja (MHLS). Provedena je
deskriptivna analiza odabranih varijabli, koristen je Spearmanov koeficijent korelacije za provjeru interkorelacije te
viSestruka hijerarhijska regresijska analiza u pet koraka za utvrdivanje prediktora samoidentifikacije kao kriterija. Uzorak
se sastojao od 85,2% ispitanika zZenskog spola, prosjecne dobi od 20,97 godina (sd=1,60) te 60,9% studenata drustvenog
usmjerenja. Samoidentifikacija je bila statisticki znacajno pozitivno povezana sa stupnjem povjerenja u znanost,
ekscesivnosti, kompulzivnosti, tjeskobom te zdravstvenom pismenosti u podru¢ju mentalnog zdravlja, a statisticki znac¢ajno
negativno povezana sa stupnjem religioznosti, ekstraverzijom, savjesnosti i emocionalnom stabilnosti. Regresijski model se
pokazao statisti¢ki znacajan na nacin da peti korak regresijske analize objasnjava 46,7% (F(1,269)=44,760, p<,001)
varijance samoidentifikacije, a najboljim prediktorima su se pokazale emocionalna stabilnost (f=-,463, p<,001) i
zdravstvena pismenost u podrucju mentalnog zdravlja (f=,349, p<,001).

Sazetak

The aim of this study was to examine the predictive value of a selected set of variables, including sex, age, level of
religiosity, level of trust in science, the Big Five personality traits (extraversion, agreeableness, conscientiousness,
emotional stability, and intellect), dimensions of cyberchondria (excessiveness, compulsion, distress, and reassurance), and
mental health literacy, in relation to the criterion variable of self-identification with mental health disorders among students
of the University of Zagreb aged 18 to 25 years. The research was conducted through an online survey distributed via social
networks, student associations, and QR codes placed in frequently visited locations by the researchers, with participants
encouraged to forward the link to their peers. In addition to sociodemographic data, the following instruments were used:
the IPIP-20 questionnaire for the assessment of the Big Five personality dimensions, the Cyberchondria Scale (CSS-12),

Summary the Self-Identification Scale (SELF-I), and the Mental Health Literacy Scale (MHLS). Descriptive analysis of the selected
variables was conducted, Spearman’s correlation coefficient was used to examine intercorrelations, and multiple
hierarchical regression analysis in five steps was performed to identify predictors of self-identification. The sample
consisted of 85,2% female participants, with a mean age of 20,97 years (SD = 1,60) and 60,9% of participants studying
social sciences. Self-identification was found to be significantly positively associated with trust in science, excessiveness,
compulsiveness, anxiety, and mental health literacy, while being significantly negatively associated with religiosity,
extraversion, conscientiousness, and emotional stability. The regression model was statistically significant, with the fifth
step of the analysis explaining 46,7% of the variance in self-identification (F(1,269) = 44,760, p <,001). Emotional
stability (B =—,463, p <,001) and mental health literacy (f =,349, p <,001) emerged as the strongest predictors.

Fakultet organizacije i informatike

Autori Naslov

Znanstveni pogled podrzanog ucenja s vise agenata i
33. Josip Ferié¢ povratnih neuronskih mreza u ERP sustavima malih i
srednjih poduzeca

Ovaj rad istrazuje moguénosti primjene podrzanog ucenja s vise agenata (MARL) i povratnih neuronskih mreza (RNN) u
kontekstu ERP sustava malih i srednjih poduzeca, s naglaskom na optimizaciju upravljanja zalihama. Motivacija proizlazi
iz potrebe za smanjenjem ljudskih pogresaka i operativnih troskova u dinami¢nim poslovnim okruzenjima. Nakon
sustavnog pregleda literature i identifikacije istrazivacke praznine, provedeni su intervjui s akademskim struénjacima i
predstavnicima industrije. Dobiveni uvidi posluzili su za oblikovanje istrazivackih pitanja i formuliranje hipoteza o
ucinkovitosti integracije MARL-a i RNN-a u ERP sustave. Razvijen je prototip temeljen na LSTM modelu, treniran na

Sazetak petogodisnjem skupu od 2011 zapisa prodaje i narudzbi. Model je validiran pomo¢u metrika MAPE = 9,51 % i R? = 0,835,
$to potvrduje visoku razinu to¢nosti u predvidanju potraznje. Rezultati pokazuju smanjenje operativnih troskova za 16,9%
te smanjenje dana bez zaliha s 58 na samo 2 godi$nje, ¢ime je potvrdena znatna prednost predlozenog pristupa u odnosu na
klasi¢ne metode. Doprinos rada ogleda se u razvoju inovativnog hibridnog modela koji kombinira MARL i RNN te
omogucuje sigurnu integraciju u ERP sustave putem REST API kljuca. Time se potvrduje prakticna i znanstvena vrijednost
istrazivanja, a mali i srednji poduzetnici dobivaju alat koji moze povecati konkurentnost, fleksibilnost i otpornost njihovih
poslovnih procesa.

Summary This paper explores the possibilities of applying supported multi-agent reinforcement learning (MARL) and recurrent
neural networks (RNN) in the context of ERP systems of small and medium-sized enterprises, with a focus on optimizing
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inventory management. The motivation stems from the need to reduce human errors and operational costs in dynamic
business environments. After a systematic literature review and identification of a research gap, interviews were conducted
with academic experts and industry representatives. The insights gained served to shape research questions and formulate
hypotheses on the effectiveness of integrating MARL and RNN into ERP systems. A prototype based on an LSTM model
was developed, trained on a five-year set of 2011 sales and order records. The model was validated using the metrics
MAPE = 9.51 % and R? = 0.835, which confirms a high level of accuracy in demand forecasting. The results show a
reduction in operational costs by 16.9% and a reduction in days without inventory from 58 to only 2 per year, confirming
the significant advantage of the proposed approach over classical methods. The contribution of the work is reflected in the
development of an innovative hybrid model that combines MARL and RNN and enables secure integration into ERP
systems via a REST API key. This confirms the practical and scientific value of the research, and small and medium-sized
entrepreneurs get a tool that can increase the competitiveness, flexibility and resilience of their business processes.

Barijere i poticaji za digitalnu transformaciju s empirijskim
34. Ana Novak uvidima u odrednice usvajanja generativne umjetne
inteligencije u malom poslovanju

Radom se istrazuju barijere i poticaji za digitalnu transformaciju s naglaskom na identificiranje odrednica usvajanja
generativne umjetne inteligencije (UI) u malom poslovanju. Istrazivanje je provedeno kombiniranjem triju metodoloskih
pristupa: bibliometrijske analize, sistematiziranog pregleda literature i anketnog istrazivanja. Bibliometrijskom analizom
ispitana je intelektualna i konceptualna struktura polja znanja vezanog za barijere i poticaje digitalne transformacije u
mikro, malim i srednjim poduze¢ima. Bibliometrija je provedena na uzorku od 545 radova koji su identificirani rigoroznom
i obuhvatnom pretragom i probirom znanstvene literature. Rezultati su pokazali da je polje propulzivno unazad nekoliko
godina te da je problematika usvajanja Ul jedna od novih i nezasi¢enih tema. Sistematiziranim pregledom literature na
uzorku od 46 radova identificirane su kljucne barijere i poticaji za digitalnu transformaciju u malom poslovanju, a sto je

Sazetak bila podloga za izradu modela za anketno istrazivanje. Cilj anketnog istrazivanja bio je identificirati odrednice usvajanja
generativne Ul u mikro, malim i srednjim poduzeé¢ima u Hrvatskoj. Hipoteze su ispitane nad podacima prikupljenim
anketnim upitnikom, uz analizu putem modeliranja strukturalnim jednadzbama metodom parcijalnih najmanjih kvadrata
(PLS-SEM). U anketnom istrazivanju sudjelovao je 401 poduzetnik. Rezultati su pokazali da percipirana relativna prednost,
inovativna organizacijska kultura, poduzetnicki bricolage i konkurentski pritisci znacajno pozitivno utjeu na namjeru
usvajanja generativne U, dok je utjecaj tehnoloske anksioznosti znacajno negativan. Takoder, utvrdeno je da hrvatsku
poduzetnicku zajednicu karakterizira nepovjerenje prema drzavnim politikama vezanim za koristenje tehnologije. Prema
saznanju autorice, ovo je prvo istrazivanje na temu odrednica usvajanja Ul u poduze¢ima u Hrvatskoj, te prvo istrazivanje
unutar medunarodne znanstvene zajednice koje ispituje poduzetnicki bricolage kao odrednicu usvajanja UL

The paper investigates barriers and drivers for digital transformation with an emphasis on identifying determinants of the
adoption of generative artificial intelligence (AI) in small businesses. The research was conducted by combining three
methodological approaches: bibliometric analysis, systematic literature review, and survey research. The bibliometric
analysis examined the intellectual and conceptual structure of the knowledge field related to barriers and incentives for
digital transformation in micro, small and medium-sized enterprises. The bibliometric analysis was conducted on a sample
of 545 papers that were identified through a rigorous and comprehensive search and screening of scientific literature. The
results showed that the field has been propulsive in the past few years and that the issue of Al adoption is one of the new
and unsaturated topics. A systematic literature review on a sample of 46 papers identified key barriers and drivers for digital
transformation in small businesses, which served as the basis for developing a model for survey research. The survey
research aimed to identify determinants of the adoption of generative Al in micro, small and medium-sized enterprises in
Croatia. The hypotheses were tested on the data collected by the questionnaire, with analysis using the Partial Least Squares
Structural Equation Modeling (PLS-SEM). A total of 401 entrepreneurs participated in the survey. The results showed that
perceived relative advantage, innovative organizational culture, entrepreneurial bricolage, and competitive pressures
significantly positively influence the adoption intention of generative Al, while the influence of technology anxiety is
significantly negative. Also, it was determined that the Croatian entrepreneurial community is characterized by mistrust
towards state policies related to the use of technology. To the best of the author's knowledge, this is the first research on the
determinants of Al adoption in companies in Croatia, and the first study within the international scientific community to
examine entrepreneurial bricolage as a determinant of Al adoption.

Summary

Analiza utjecaja financijske poluge na likvidnost poduzeca u

35. Petra Taradi RH u odabranim djelatnostima

Ovim radom analizira se odnos izmedu financijske poluge i likvidnosti poduzeéa u Hrvatskoj, s naglaskom na sektorske
razlike i promjene kroz vrijeme. IstraZivanje obuhvaca 784 poduzeca iz Cetiri sektora: preradivacke industrije (C), prijevoza
i skladistenja (H), pruzanja smjestaja te pripreme i usluzivanja hrane (I) te administrativnih i pomo¢nih usluga (N), u
razdoblju od 2008. do 2023. godine. Koristen je dinamicki panel model (GMM Arellano—Bond) kako bi se uvazila inercija
zavisne varijable i smanjila pristranost uzrokovana endogenoscu. Rezultati pokazuju da likvidnost pokazuje stabilnost u

Sazetak sektorima C, I i N, dok u sektoru H nije potvrdena postojanost likvidnosti kroz vrijeme. Utjecaj financijske poluge varira
medu sektorima: u preradivackoj industriji i logistici povezana je s visom likvidnos$éu, dok je u sektorima turizma i
administrativnih djelatnosti taj odnos nestabilniji zbog sezonalnosti i dinamike poslovanja. Kontrolne varijable potvrduju
vaznost profitabilnosti i kapitalne intenzivnosti u oblikovanju likvidnosnih politika poduzeéa. Ovi rezultati potvrduju
veéinu globalnih teorijskih pretpostavki, ali istiCu specifi¢nosti hrvatskog trzista te upucuju na vaznost sektorskog pristupa
u financijskom odlucivanju.

Summary This paper analyzes the relationship between financial leverage and corporate liquidity in Croatia, with a focus on sectoral
differences and changes over time. The research covers a sample of 784 companies from four sectors: manufacturing (C),
transportation and storage (H), accommodation and food service activities (I) and administrative and support service
activities (N), over the period from 2008 to 2023. A dynamic panel model (GMM Arellano—Bond) is applied to account for
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the inertia of the dependent variable and to reduce bias caused by endogeneity. The results indicate that liquidity
demonstrates stability in sectors C, I and N, while in sector H, such persistence over time is not confirmed. The impact of
financial leverage varies across sectors: in manufacturing and logistics, leverage is associated with higher levels of
liquidity, whereas in tourism and administrative services, this relationship is more volatile due to seasonality and project-
based business dynamics. The control variables highlight the importance of profitability and capital intensity in shaping
firms’ liquidity management policies. These findings confirm most global theoretical assumptions but also emphasize the
specific characteristics of the Croatian market, underlining the importance of a sector-specific approach in financial
decision-making.

Utjecaj ESG kriterija odrzivosti na uspjesnost obveznih

36. Patrik Santek, Nino Kostel mirovinskih fondova u Republici Hrvatskoj

Cilj ovog rada jest utvrditi povezanost ESG kriterija drustveno odgovornog poslovanja i uspjesnosti obveznih mirovinskih
fondova kategorija A i B (Erste Plavi — A, Erste Plavi— B, PBZ CO — A, PBZ CO - B, AZ — A, AZ — B, Raiffeisen OMF —
A i Raiffeisen OMF — B), mjereno kroz rast godisnjih prinosa (GP) i dobit po dionici (EPS). Za potrebe istraZivanja izraden
je CCGI indeks (Croatian Corporate Governance Index) temeljen na financijskim, nefinancijskim i integriranim godisnjim
izvjestajima, iz kojih su prikupljeni podaci o drustvenim, upravljackim i okoli§nim ¢imbenicima. Uz to, za promatrana

Sazetak poduzeéa izracunati su i pokazatelji rentabilnosti imovine, rasta prihoda, koeficijenta obrtaja ukupne imovine, koeficijenta
tekuce likvidnosti, financijske poluge, veli¢ine poduzeca te isplate dividende. Provedenom dinamickom panel analizom
utvrden je statistiki znacajan pozitivan utjecaj ESG izvjestavanja na godi$nje prinose, dok je utjecaj na dobit po dionici
ostao statisticki neznacajan. Dobiveni rezultati upucuju na zakljucak da se koristi drustveno odgovornog poslovanja ocituju
prvenstveno kroz stabilniji rast i prinose u dugom roku, dok se njihov neposredni u¢inak na kratkoro¢ne financijske
pokazatelje poput dobiti po dionici teze moze potvrditi.

The aim of this paper is to examine the relationship between ESG criteria of corporate social responsibility and the
performance of mandatory pension funds of categories A and B (Erste Plavi — A, Erste Plavi— B, PBZ CO — A, PBZ CO —
B, AZ — A, AZ — B, Raiffeisen OMF — A and Raiffeisen OMF — B), measured through annual returns (GP) and earnings per
share (EPS). For the purpose of the analysis, the Croatian Corporate Governance Index (CCGI) was constructed, based on
financial, non-financial, and integrated annual reports, which provided data on social, governance, and environmental

Summary factors. In addition, for the observed companies, indicators of return on assets, revenue growth, asset turnover, current ratio,
financial leverage, firm size, and dividend payout were calculated. The results of the dynamic panel analysis indicate a
statistically significant positive effect of ESG reporting on annual returns, while the impact on earnings per share remains
statistically insignificant. These findings suggest that the benefits of socially responsible business practices are primarily
reflected in sustainable growth and long-term returns, whereas their direct influence on short-term financial indicators such
as earnings per share is less evident.

Razvoj alata podrzanog umjetnom inteligencijom za analizu
kvalitete opisa verzija programskog koda kao pomo¢ u
ucenju i poucavanju slozenog koncepta verzioniranja pri
razvoju programskih proizvoda

37. Joshua Lee Fletcher, Noa Midzi¢

Istrazivacki rad analizira problem neadekvatnih vjeStina dokumentiranja softverskih projekata prvenstveno kroz Git commit
poruke, koji je prepoznat kao znacajna prepreka kvalitetnom razvoju programskih proizvoda u industriji te u obrazovanju u
programskom inzenjerstvu. PolaziSte rada je metodologija znanosti o oblikovanju, koja pruza znanstveni okvir za
istrazivanje i razvoj programskog rjesenja. Unutar tog okvira definiraju se kriteriji dobre prakse u pisanju commit poruka
na temelju literature i struénih izvora. Kroz sustavni pregled literature usporeduju se veliki jezi¢ni modeli te se procjenjuje

Sazetak njihova prikladnost za provjeru ovih kriterija. Na temelju tih spoznaja oblikovan je i razvijen edukativni softverski alat
integriran u razvojno okruzenje, koji studentima pruza analizu i povratnu informaciju o kvaliteti njihovih commit poruka. U
obrazovnom kontekstu alat sluzi kao didakticko pomagalo koje studentima omogucéuje refleksiju o vlastitim praksama
dokumentiranja, dok nastavnicima pruza podrsku u poucavanju slozenih koncepata verzioniranja kdda. Validacija i
evaluacija provedene putem fokus grupa sa studentima, nastavnicima i stru¢njacima iz industrije pokazale su znanstvenu i
prakti¢nu vrijednost alata te njegov potencijal za unapredenje obrazovanja u podrucju programskog inZenjerstva.

This research analyzes the problem of inadequate documentation skills in software projects, primarily through Git commit
messages, identified as a significant obstacle to high-quality software development both in industry and in software
engineering education. The study is grounded in the design science research methodology (DSRM), which provides a
scientific framework for the investigation and development of software solutions. Within this framework, best-practice
criteria for writing commit messages are defined based on literature and expert sources. Through a systematic literature
review, large language models (LLMs) are compared and their suitability for verifying these criteria is evaluated. Based on
these insights, an educational software tool was designed and developed, integrated into a development environment,
providing students with analysis and feedback on the quality of their commit messages. In the educational context, the tool
functions as a didactic aid, enabling students to reflect on their documentation practices, while offering instructors support
in teaching the complex concepts of code versioning. Validation and evaluation carried out through focus groups with
students, educators, and industry experts demonstrated both the scientific and practical value of the tool and highlighted its
potential to enhance software engineering education.

Summary

Fakultet politi¢kih znanosti

Autori Naslov

Vaznost uloge scenske umjetnosti u Zivotu djece i mladih:

38. Magdalena Petruni¢ . . gr s
agaiena Tetrunic nedostatan odlazak u kazaliste kao javno-politi¢ki problem
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Rad istrazuje vaznost scenske umjetnosti i kazaliSta u zivotu djece i mladih te problem nedostatnog odlaska u kazaliste u
Hrvatskoj, promatrajuéi ga kao javno-politicko pitanje. Analizira se uloga kazalista u kognitivnom, emocionalnom i
socijalnom razvoju mladih te u obrazovanju, uz usporedbe kulturno-obrazovnih politika drugih zemalja (npr. UK, Irska,
Australija, Island) koje su integrirale dramski odgoj u Skolske kurikulume. U Hrvatskoj je kazaliste nedovoljno prisutno,

Sazetak kroz neobavezne ishode nastave Hrvatskog jezika i projekte poput ,,Ruksak (pun) kulture®, §to ne osigurava dugoro¢nu i
sustavnu prisutnost. Kroz anketu i intervjue s glumcima i nastavnicima utvrdeno je da ucenici odlaze u kazaliste rijetko,
najéesce jednom godisnje, a prepreke su nezanimljiv program, udaljenost, cijena i nedostatak $kolskih organiziranih
posjeta. Rad predlaze snazniju institucionalnu suradnju, financijsku potporu i obaveznu integraciju kazaliSta u obrazovni
sustav kako bi se povecala kulturna participacija i o¢uvala kazali$na publika.

The paper explores the importance of performing arts and theatre in the lives of children and young people, as well as the
issue of insufficient theatre attendance in Croatia, viewing it as a public policy concern. It examines the role of theatre in
the cognitive, emotional, and social development of young people and in education, comparing cultural-educational policies
of other countries (e.g., UK, Ireland, Australia, Iceland) that have integrated drama education into school curricula. In
Croatia, theatre is insufficiently represented, limited to optional learning outcomes in Croatian language classes and
projects such as “Ruksak (pun) kulture,” which do not ensure long-term or systematic inclusion. Through a survey and
interviews with actors and teachers, the study found that students attend theatre rarely, most often once a year, with
obstacles including unappealing programs, distance, ticket prices, and the lack of school-organized visits. The paper
proposes stronger institutional cooperation, financial support, and mandatory integration of theatre into the education
system to increase cultural participation and preserve theatre audiences.

Summary

Filozofski fakultet

Autori Naslov

Juznoazijski strani radnici u Hrvatskoj: stavovi, iskustva i

39. David Brajkovi¢ i Klaudio Krsti¢ . .
medugrupne dinamike

Ovo istrazivanje ispituje stavove i iskustva juznoazijskih stranih radnika u Hrvatskoj, fokusirajuéi se na njihove stavove o
Hrvatima, strategije akulturacije, populacijske karakteristike, osjecaj prihvacenosti i medugrupne odnose. Motivacija za
istrazivanje proizlazi iz demografskih promjena u Hrvatskoj, prouzro¢ene znac¢ajnim porastom broja stranih radnika,
posebno iz juzne Azije. Cilj istrazivanja bio je popuniti istraziva¢ku prazninu ispitivanjem Sirokog spektra stavova,
percepcija i karakteristika ove slabo istrazene populacije. Podaci su prikupljeni koriStenjem strukturiranog anketnog
upitnika na uzorku od 130 sudionika u razdoblju od veljace do srpnja 2025. godine Upitnik ukljucuje Cetiri novo
konstruirane skale te dvije preuzete skale. Rezultati pokazuju da 75% sudionika primjenjuje integraciju za strategiju
akulturacije, koja je ujedno povezana s pozitivnijim stavovima prema Hrvatima, dok 15% iskazuje znacajnu socijalnu
distancu prema Hrvatima, a 37% etnicko nepovjerenje blize maksimalnoj, nego minimalnoj vrijednosti skale. Ipak, etnicko
nepovjerenje nije povezano s percepcijom prozivljenih neugodnosti, Sto smo interpretirali kao dokaz da se etnnicko
nepovjerenje ne razvija iz prozivljenih neugodnosti, ve¢ iz unaprijed stvorenih percepcija, na §to ukazuje i povezanost
etni¢kog nepovjerenja i etnocentrizma. Vise obrazovanje povezano je s nizim osje¢ajem prihvacenosti, dok je visi stupanj
religioznosti povezan s etnickim nepovjerenjem. Omnibus test 1 deskriptivni podaci ukazuju na povezanost duljeg boravka
u Hrvatskoj i etnocentrizma. Unutar juznoazijske populacije zapaZena je socijalna distanca izmedu sudionika iz zemalja
hinduistickog i muslimanskog kulturnog kruga, no i unutar kulturnih krugova. Podrska komunistickim strankama povezana
je s vecom socijalnom distancom i ve¢im rezultatima na Skali neugodnosti. Unato¢ ograni¢enjima vezanim uz prigodni
uzorak i razliitu razinu poznavanja engleskog jezika sudionika, rezultati istrazivanja predstavljaju ¢vrst temelj za daljnja
istrazivanja i razvoj politika integracije.

Sazetak

This study examines the attitudes and experiences of South Asian migrant workers in Croatia, focusing on their views of
Croats, acculturation strategies, demographic characteristics, sense of acceptance, and intergroup relations. The motivation
for the research stems from demographic changes in Croatia caused by a significant increase in the number of foreign
workers, particularly from South Asia. The aim of the study was to fill a research gap by exploring a wide range of
attitudes, perceptions, and characteristics of this under-researched population. Data were collected using a structured
questionnaire administered to a sample of 130 participants between February and July 2025. The questionnaire included
four newly developed scales and two adopted scales. The results show that 75% of participants adopt integration as their
acculturation strategy, which is also associated with more positive attitudes toward Croats, while 15% display significant
social distance from Croats, and 37% exhibit a level of ethnic distrust closer to the maximum than the minimum value of
the scale. However, ethnic distrust is not related to perceived unpleasant experiences, which we interpret as evidence that
such distrust does not arise from personal negative encounters but rather from pre-existing perceptions, as further indicated
by its association with ethnocentrism. Higher education is associated with a lower feeling of acceptance, while higher
religiosity is associated with higher ethnic distrust. The omnibus test and descriptive data indicate a relationship between
longer residence in Croatia and ethnocentrism. Within the South Asian population, social distance was observed between
participants from Hindu and Muslim cultural spheres, as well as within cultural spheres. Support for communist parties is
associated with greater social distance and higher scores on the Unpleasantness Scale. Despite the limitations related to
convenience sampling and the varying levels of English proficiency among participants, the research findings provide a
robust basis for further research and the development of integration policies.

Summary

Iskustva otkrivanja vlastite seksualne orijentacije (autanje) i
40. Hrvoje Benci¢, Lucija Kovacevié proces samoprihvacanja kod mladih odraslih osoba u
Hrvatskoj

Sazetak Otkrivanje vlastite homoseksualne orijentacije (autanje) predstavlja jedan od najstresnijih Zivotnih dogadaja za osobe
homoseksualne orijentacije jer ukljucuje suoCavanje s vlastitim identitetom i moguéim negativnim reakcijama okoline. Cilj
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ovog istrazivanja bio je ispitati kako mlade odrasle osobe homoseksualne orijentacije u Hrvatskoj dozivljavaju proces
autanja, s naglaskom na njihovu psiholosku dobrobit, reakcije bliskih osoba te cimbenike koji olaksavaju ili otezavaju
samoprihvacanje seksualnog identiteta. U istraZivanju je sudjelovalo 15 sudionika u dobi od 18 do 25 godina. Podaci su
prikupljeni metodom polustrukturiranih intervjua i analizirani tematskom analizom. Rezultati su pokazali da su iskustva
autanja viSeslojna i oblikovana kombinacijom osobnih, obiteljskih i drustvenih ¢imbenika. Sudionici su opisivali razli¢ite
emocije, od straha i nelagode do olak$anja i ponosa. Posebno vaznima pokazale su se prve reakcije bliskih osoba: podrska
majki i prijatelja facilitirala je prihvacanje identiteta, dok su negativne reakcije rezultirale pojavom osjecaja odbacenosti te
smanjenog samopouzdanja i samopostovanja. Iskustva sudionika pokazala su da autanje i samoprihvac¢anje mogu tvoriti
kruzni proces u kojem pocetno samoprihvacanje potice autanje, a iskustva autanja oblikuju daljnje samoprihvacanje.
Zabiljezeno je i koriStenje strategija selektivnog otkrivanja seksualne orijentacije, ¢ime su mladi nastojali uskladiti Zelju za
autenti¢nim zivotom s procjenom rizika u razli¢itim druStvenim kontekstima. Nalazi su potvrdili da autanje nije
jednokratan ¢in, ve¢ dugotrajan, dinamican i kontinuiran proces. lako izazovan, on moze biti i vazan izvor osobnog rasta,
otpornosti i jaeg osjecaja pripadnosti. Dobiveni nalazi naglasavaju potrebu za sustavnom edukacijom i podr$kom u
drustvu kako bi se smanjila stigma i mladim homoseksualnim osobama omogucéilo sigurnije i podrzavajuée izrazavanje
vlastitog identiteta.

Coming out represents one of the most stressful life events for individuals of homosexual orientation, as it involves
confronting one’s identity and anticipating potentially negative reactions from others. This study examined how young gay
and lesbian adults in Croatia experience the process of coming out, focusing on psychological well-being, reactions of close
others and the acceptance of sexual identity. Fifteen participants aged 18-25 took part in the study. Data were collected
through semi-structured interviews and analyzed using thematic analysis. Findings indicated that coming out experiences
are multilayered and shaped by personal, familial, and social factors. Participants described emotions ranging from fear and
discomfort to relief and pride. Initial reactions of close others were especially significant: support from mothers and friends

Summary facilitated identity acceptance, while negative reactions reinforced feelings of rejection, lowered self-confidence and
diminished self-esteem. Results suggested that coming out and self-acceptance may form a cyclical process in which initial
self-acceptance encourages coming out, while coming out experiences shape further self-acceptance. Participants also
reported using selective disclosure strategies to balance the desire for authenticity with perceived risks in different social
contexts. The results confirmed that coming out is not a one-time act but a continuous, dynamic process. Although
challenging, it can also serve as an important source of personal growth, resilience, and a stronger sense of belonging.
These insights highlight the need for systematic education and social support to reduce stigma and enable young
homosexual individuals to express their identities in safer, more supportive environments.

Kinezioloski fakultet

Autori Naslov

Akutni ucinci izoinercijskog treninga na izvedbu sprinta i
41. Domagoj Pavi¢ analiza pojave ekscentri¢nog preopterecenja kod vrhunskih
mladih kosarkasa

Postaktivacijsko poboljsanje izvedbe (PAPE) opisuje akutno pobolj$anje voljne misi¢ne izvedbe nakon prethodne
aktivacijske vjezbe. Izoinercijski trening Cesto se povezuje s pojavom PAPE ucinka zbog naglasene ekscentri¢ne
kontrakcije, no akutni ucinci takvog oblika treninga nisu dovoljno istrazeni kod mladih sportasa. Cilj ovog rada bio je
ispitati utjece li izvodenje polucucnja na izoinercijskom uredaju na izvedbu sprinta kod vrhunskih mladih kosarkasa te
utvrditi pojavljuje li se pritom ekscentri¢no preopterec¢enje. Uzorak ispitanika ¢inilo je 15 mladih i zdravih koSarkasa (17,0
+ 1,0 godina; 193,1 + 7,3 cm; 83,6+ 8,2 kg) koji se natjeu na nacionalnoj te medunarodnoj razini. Ispitanici su nasumic¢no
rasporedeni u eksperimentalni i kontrolni protokol, a svaki je obuhvacao standardizirano zagrijavanje. Eksperimentalni
protokol uklju€ivao je 3 serije po 6 maksimalnih ponavljanja na zamasnjaku inercije 0,025 kg-m?, dok je kontrolni protokol

Sazetak obuhvacao samo standardizirano zagrijavanje. Sprint izvedba mjerena je na 5, 10 i 20 metara Sest minuta nakon
intervencije, a tijekom vjezbi biljezene su vrijednosti vr$ne koncentricne i ekscentricne snage. Rezultati nisu pokazali
statisticki znacajnu razliku u vremenu sprinta niti na jednoj promatranoj dionici (p > 0,05). Takoder nije utvrdeno znacajno
ekscentri¢no preoptereéenje, niti u pojedina¢nim serijama, niti kada su ponavljanja svih serija promatrana zajedno (p >
0,05). Ovi rezultati upucuju na to da izoinercijski trening, u primijenjenim uvjetima, ne dovodi do akutnog poboljsanja
izvedbe sprinta kod vrhunskih mladih kosarkasa. Potrebna su daljnja istrazivanja kako bi se utvrdio njegov potencijalni
ucinak na populaciji mladih sportasa. Nadalje, izvodenje izoinercijskog treninga samo po sebi ne podrazumijeva stvaranje
ekscentri¢nog preopterecenja. Za njegovo postizanje potrebno je primijeniti posebne tehnike izvodenja uz pracenje
mehanickih parametara u stvarnom vremenu.

Summary Post-activation performance enhancement (PAPE) describes an acute improvement in voluntary muscle performance
following a prior activation exercise. [soinertial training is often associated with the occurrence of the PAPE effect due to
emphasized eccentric contraction, although the acute effects of this training modality remain insufficiently studied in young
athletes.. The aim of this study was to examine whether performing half-squats on an isoinertial device affects sprint
performance in elite young basketball players and to determine whether eccentric overload occurs during the exercise. The
sample consisted of 15 healthy young basketball players (17.0 + 1.0 years; 193.1 £ 7.3 cm; 83.6 £ 8.2 kg) competing at
national and international levels. Participants were randomly assigned to an experimental or control protocol, each
including a standardized warm-up. The experimental protocol consisted of 3 sets of 6 maximal repetitions on an inertia
flywheel of 0.025 kg-m?, while the control protocol involved only the standardized warm-up. Sprint performance was
measured at 5, 10, and 20 meters, six minutes after the intervention, and peak concentric and eccentric power values were
recorded during the exercises. Results showed no statistically significant differences in sprint times at any measured
distance (p > 0.05). No significant eccentric overload was observed, neither in individual sets nor when repetitions of all
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sets were considered together (p > 0.05). These findings suggest that isoinertial training, under the applied conditions, does
not lead to acute improvements in sprint performance in elite young basketball players. Further research is needed to
determine its potential effects in the population of young athletes. Moreover, performing isoinertial training alone does not
inherently induce eccentric overload. To achieve this, it is neeeded to apply specific execution techniques and track
mechanical parameters in real time.

Pravni fakultet

Autori Naslov

Neostvarena korist ili izgubljena pravda — gdje sudska praksa

42. L, Opacak
ovre Upaca moze dati, a gdje oStecenici gube priliku

Problem neostvarene koristi u hrvatskom obveznom pravu pokazuje koliko je zahtjevan odnos izmedu pravne norme i
njezine prakti¢ne primjene. Sudska praksa najcesce poseze za restriktivnim tumacenjem koje ogranicava naknadu Stete i
onemogucava punu restitutio in integrum. Time se oSte¢enicima uskracuje zastita i onda kada je njihovo ocekivanje
imovinske koristi bilo objektivno opravdano. Rad polazi od teze da domaci sudovi svode izmaklu korist na minimum, iako
normativne pretpostavke dopustaju Siru zastitu. To je vidljivo posebno u dva podrucja: (1) kod kumulacije izmakle koristi s
koristi od uporabe tude stvari, gdje sudovi neopravdano odbijaju paralelnu zastitu iz straha od dvostrukog obestecenja, te
(2) u predugovornoj odgovornosti, gdje se izmakla korist i gubitak prilike sustavno isklju¢uju. Takav formalizam ne samo
da dovodi do nepravi¢nih ishoda, ve¢ naruSava i pravnu sigurnost. Kombinacijom dogmatske, komparativne, ekonomske i
normativne analize, rad nudi cjelovit prikaz problema te predlaze rjeSenja de lege ferenda. Usporedbom s praksom ESLJP-
a, Suda EU i pravnim sustavima drugih drzava pokazuje se da je moguce uskladiti funkcionalnost i pravednost. Time se
instituti izmakle koristi, koristi od uporabe tude stvari i gubitka prilike prvi put povezuju u jedinstven okvir kao klju¢na
sredstva ostvarivanja potpune i pravi¢ne naknade u suvremenom obveznom pravu.

Sazetak

The issue of lost profit in Croatian contract law illustrates the demanding relationship between legal norms and their
practical application. Judicial practice most often resorts to a restrictive interpretation that limits compensation for damage
and prevents full restitutio in integrum. As a result, injured parties are denied protection even where their expectation of
financial gain was objectively justified. This paper starts from the premise that domestic courts reduce the scope of lost
profit to a minimum, although the normative framework allows for broader protection. This tendency is particularly evident
in two areas: (1) in the cumulation of lost profit with the benefit derived from the use of another’s property, where courts

Summary unjustifiably reject parallel protection out of fear of double recovery; and (2) in pre-contractual liability, where lost profit
and loss of chance are systematically excluded. Such formalism not only leads to unjust outcomes but also undermines
legal certainty. By combining dogmatic, comparative, economic, and normative analysis, the paper offers a comprehensive
account of the problem and proposes de lege ferenda solutions. A comparison with the case law of the ECtHR, the CJEU,
and other legal systems demonstrates that functionality and fairness can be reconciled. In this way, the institutes of lost
profit, benefits from the use of another’s property, and loss of chance are for the first time integrated into a coherent
framework as key instruments for achieving full and fair compensation in contemporary contract law.

Uciteljski fakultet

Autori Naslov

Pripremljenost bududih ucitelja za suo¢avanje s kriznim

43, Ivana Zvonkovié¢ . .. .
situacijama u osnovnim $kolama

Ovaj rad analizira razinu pripremljenosti buducih ucitelja za suocavanje s kriznim situacijama u osnovnim skolama kroz
komparativno istrazivanje studenata uciteljskih fakulteta u Hrvatskoj i odabranim europskim zemljama. Primijenjena je
kombinacija kvantitativne i kvalitativne metodologije: anketno ispitivanje studenata te analiza sveucili$nih kurikula s ciljem
procjene zastupljenosti sigurnosnih sadrzaja i kriznog menadzmenta. Statistickom obradom podataka testirane su tri
hipoteze: (1) nedostatak prakti¢ne edukacije i simulacija kriznih situacija negativno utjee na percepciju kompetentnosti
studenata; (2) institucionalna podrska i jasno definirani sigurnosni protokoli pozitivno koreliraju s osje¢ajem sigurnosti i
spremnosti; (3) studenti koji su prosli dodatne edukacije o sigurnosti i kriznom menadzmentu iskazuju vi$u razinu

Sazetak profesionalne spremnosti. Dobiveni rezultati potvrdili su sve tri hipoteze. Kvantitativni rezultati ukazali su na statisticku
znacajnu povezanost izmedu iskustva dodatne edukacije i osjecaja spremnosti, dok su kvalitativni podaci otkrili izrazenu
zabrinutost studenata zbog nedostatka prakti¢nih vjezbi i jasnih protokola u obrazovanju. Analiza kurikula dodatno je
potvrdila da sustavna edukacija o sigurnosti i kriznom menadzmentu u velikoj mjeri izostaje ili je fragmentirano
zastupljena. Zakljucno, istrazivanje ukazuje na nuznost uvodenja obaveznih kolegija i prakticnih komponenti u obrazovanje
buduéih ucitelja, kao i na vaznost ja¢anja institucionalne podrske i razvoja jasno definiranih sigurnosnih protokola.
Rezultati doprinose raspravi o visokoskolskim obrazovnim politikama i naglasavaju potrebu sustavne pripreme nastavnika
za suocavanje s kriznim izazovima u $kolskom kontekstu.

Summary This paper analyzes the level of preparedness of future teachers to deal with crisis situations in primary schools through a
comparative study of teacher education students in Croatia and selected European countries. A mixed-method approach was
applied, combining a student survey with an analysis of university curricula to assess the inclusion of safety and crisis
management content. Statistical data analysis was used to test three hypotheses: (1) the lack of practical training and crisis
simulations negatively affects students’ perceived competence; (2) institutional support and clearly defined safety protocols
positively correlate with perceived security and preparedness; (3) students who have undergone additional training in safety
and crisis management report higher levels of professional readiness. The findings confirmed all three hypotheses.
Quantitative results revealed a statistically significant relationship between additional training experience and a stronger
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sense of preparedness, while qualitative data highlighted students’ concerns about the lack of practical exercises and clear
protocols in their education. The curriculum analysis further confirmed that systematic education on safety and crisis
management is largely absent or only fragmentarily integrated. In conclusion, the study emphasizes the necessity of
introducing mandatory courses and practical components into teacher education, alongside strengthening institutional
support and establishing well-defined safety protocols. The results contribute to discussions on higher education policy and
underline the need for systematic preparation of future teachers to cope with crisis challenges in the school context.

Interkulturalne kompetencije u obrazovanju buducih ucitelja:

44. Chiara Todorov . . . Cirex
komparativna analiza tri europska sveuciliSta

Ovaj rad istrazuje spremnost buducih ucitelja za rad u interkulturalnim u€ionicama kroz komparativnu analizu planova i
programa UCiteljskih fakulteta te percepciju studenata na trima europskim sveuciliStima: u Zagrebu, Padovi i Granadi. Kroz
kvantitativne podatke prikupljene anketama te analizu nastavnih programa, rad ukazuje na razli¢ite razine pripremljenosti
studenata kao i dostupnost interkulturalnih sadrzaja i iskustava. Rezultati pokazuju da iako su interkulturalne kompetencije

Sazetak prepoznate kao vazne, njihova implementacija u obrazovnim programima cesto ostaje nepotpuno razvijena i nedovoljno
podrzana prakticnim aktivnostima. Nadalje, studenti isticu potrebu za ve¢im angazmanom fakulteta u pruzanju prilika za
medunarodnu mobilnost i suradnju s kolegama iz drugih kultura. Zaklju¢no, rad naglasava vaznost sustavnog ukljucivanja
interkulturalne pedagogije u uciteljske studije kao klju¢nog koraka za osiguravanje inkluzivnog i pravednog obrazovanja u
suvremenim multikulturalnim $kolama.

This study investigates the preparedness of future teachers to work in intercultural classrooms through a comparative
analysis of curricula from teacher education faculties and student perceptions at three European universities: Zagreb
(Croatia), Padua (Italy), and Granada (Spain). Using quantitative data collected through surveys and analysis of curricula,
the study highlights varying levels of student preparedness as well as the availability of intercultural content and
experiences. The results show that although intercultural competences are recognized as important, their implemention in
educational programs often remain underdeveloped and insufficiently supported by practical activities. Furthermore,
students emphasize the need for greater faculty engagement in encouraging international mobility and collaboration with
peers from different cultural backgrounds. In conclusion, the study points out the importance of systematically integrating
intercultural pedagogy into teacher education as a crucial step to ensuring inclusive and equitable education in today's
multicultural schools.

Summary

Humanisti¢ke znanosti

Filozofski fakultet

Autori Naslov

45. Lea Mraz Bijeg od tradicije — polifonija Joyceovih ,,Sirena‘“

Nuznost sagledavanja knjizevnih djela iz perspektive totalnog pristupa koji polazi od inherentne povezanosti i
kompleksnosti umjetnicko-zbiljskog konstrukta temeljna je vrijednost koja se u analizi konkretnih djela i kompletnih
umjetni¢ko-povijesnih razdoblja odve¢ olako previda. Znacaj upravo takvog promisljanja umjetnosti, kako od strane autora
tako i recipijenta, posebno naglasava i oprimjeruje znameniti Uliks modernistickog pisca Jamesa Joycea kondenzirajuci
potencijale knjizevnog teksta u jednom od najeksperimentalnijih i premalo istrazivanih poglavlja — tzv. ,,Sirenama“.
Stavljajuci u fokus Joyceove postupke sadrzajnog i formalnog konstruiranja knjizevnog teksta na temelju glazbenih principa

Sazetak polifonije, fuge, ritmicke stilizacije materijala i modernistickih glazbenih inovacija, ovaj rad nastoji, s jedne strane, ukazati
na plodotvornost takvog slojevitog pristupa koji polazi od srodne naravi i zajednickih, dubinskih principa razli¢itih vrsta
umjetnosti. S druge strane, polazeci od strukturne analize konkretnih knjizevno-glazbenih pojava u ,,Sirenama“ i
apstrahiraju¢i ih do zakljucaka opéih knjizevno-teorijskih razmjera, cilj je rada ponuditi novo spoznajno glediste s kojeg se
vrednuje znacaj Joyceova opusa, napose Uliksa, kao 1 $iri znac¢aj modernisti¢kih umjetnickih zaokreta uopée, ali i otvoriti
novu, cjelovitu perspektivu razumijevanja kompleksa teorijskih paradigmi i modernizma, neodvojivog od svoje umjetnosti,
kao otponca u promisljanju Sirih suvremenih i svevremenskih umjetnickih i epistemoloskih problemskih Zarista.

The necessity of examining literary works from the perspective of a total approach—one that proceeds from the inherent
connection and complexity of the artistic—reality construct—is a fundamental value that is all too often overlooked in the
analysis of specific works and entire artistic-historical periods. The significance of such a way of considering art, both by
the author and the recipient, is particularly emphasized and exemplified by the renowned Ulysses, by the Modernist writer
James Joyce, which condenses the potentials of the literary text into one of its most experimental and insufficiently
explored chapters—the so-called “Sirens”. By focusing on Joyce’s methods of content and formal construction of the
literary text based on musical principles such as polyphony, fugue, rhythmic stylization of material, and Modernist musical

Summary innovations themselves, this paper aims, on the one hand, to highlight the productivity of such a multilayered approach, one
that departs from the kindred nature and shared, underlying principles of different art forms. On the other hand, proceeding
from a structural analysis of specific literary-musical phenomena in the “Sirens” and abstracting them into conclusions of
general literary-theoretical significance, this paper aims to offer a new epistemological standpoint from which to evaluate
the importance of Joyce’s oeuvre—especially Ulysses—as well as the broader significance of modernist artistic shifts in
general, while also opening up a new, comprehensive perspective for understanding the complex of theoretical paradigms
and Modernism, inseparable from its art, as a starting point for reflecting on broader contemporary and timeless artistic and
epistemological problematics.

Prirodne znanosti
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Konvencionalna i mehanokemijska sinteza novih hibrida

46. Leon Raki¢, Dominik Milanovi¢-Litre .. .
kumarina i 1,2,3-triazola

Kumarin se u medicinskoj kemiji isti¢e kao vazan predstavnik heterocikli¢kih spojeva buduéi da njegovi derivati pokazuju
Sirok spektar bioloskog djelovanja poput antioksidativnog, antikoagulativnog, protuupalnog, antitumorskog,
antidegenerativnog, antifugualnog, antibakterijskog i antivirusnog. Zbog moguénosti kemijske modifikacije kumarinski
prsten predstavlja jedan od osnovnih gradivnih blokova u razvoju novih bioloski aktivnih spojeva i lijekova, a Cesto se
pomocu 1,2,3-triazola povezuje s drugim farmakoforima. Kumarin i njegovi derivati u dizajnu novih bioloski aktivnih
spojeva imaju sve veéu ulogu uvazavajuci u njihovoj sintezi nacela zelene kemije. Stoga su u ovom radu istrazene
mogucénosti primjene mehanokemije u sintezi novih hibrida kumarina i 1,2,3-triazola, kao alternativa konvencionalnim

Sazetak sintezama, §to predstvalja iskorak prema Cistijoj i ekoloski prihvatljivoj klik reakciji. Hibridi kumarina i 1,2,3-triazola (4-
23) sintetizirani su dvostupanjskom sintezom. U prvom stupnju reakcijom propargiliranja uz K,CO5 kao bazu pripravljeni
su 4-O-propragilkumarin (1) i 7-O-propargilkumarin (2) koji su u drugom stupnju bakrom kataliziranom klik reakcijom s
prethodno pripravljenim azidima (3a-3j) konvencionalno i mehanokemijski prevedeni u hibride kumarina i 1,2,3-triazola
(4-23). Mehanokemijska klik reakcija se pokazala uéinkovitijom od konvencionalne u sintezi derivata 7-(1,2,3-
triazolil)kumarina (14-23) u usporedbi s derivatima 4-(1,2,3-triazolil)kumarina (4-13), te se moze primijeniti u sintezi
sli¢nih klasa spojeva i smatrati zelenom metodom zbog smanjene potroSnje otapala i kra¢eg vremena provodenja reakcija.
Strukturna karakterizacija svih sintetiziranih spojeva provedena je spektroskopijom 'H- i BC-NMR.

In medicinal chemistry, coumarin stands out as an important representative of heterocyclic compounds since its derivatives
show a wide range of biological effects such as antioxidant, anticoagulant, anti-inflammatory, antitumor, antidegenerative,
antifugal, antibacterial and antiviral. Due to the possibility of chemical modification, the coumarin ring is one of the basic
building blocks in the development of new biologically active compounds and drugs, and it is often connected to other
pharmacophores by 1,2,3-triazole ring. Coumarin and its derivatives play an increasing role in the design of new
biologically active compounds, respecting the principles of green chemistry in their synthesis. Therefore, in this paper, the
possibilities of applying mechanochemistry in the synthesis of new hybrids of coumarin and 1,2,3-triazole were
investigated, as an alternative to conventional syntheses, which represents a step towards a cleaner and environmentally
friendly click reaction. Hybrids of coumarin and 1,2,3-triazole (4-23) were synthesized by two-step synthesis. Firstly, 4-O-
propargylcoumarin (1) and 7-O-propargylcoumarin (2) were prepared by propargylation reaction using K,CO3 as a base,

Summary

which were additionally conventionally and mechanochemically converted into hybrids of coumarin and 1,2,3-triazole (4-
23) by copper-catalyzed click reaction with previously prepared azides (3a-3j). The mechanochemical click reaction proved
to be more effective than the conventional one in the synthesis of 7-(1,2,3-triazolyl)coumarin derivatives (14-23) compared
to 4-(1,2,3-triazolyl)coumarin derivatives (4-13), and can be applied in the synthesis of similar classes of compounds and
considered a green method due to reduced solvent consumption and shorter reaction time. Structural characterization of all

synthesized compounds was performed by 'H- and 3C-NMR spectroscopy.

Razvoj analiticke metode za odredivanje kancerogenih i
47. Nera Bebek mutagenih policikli¢kih aromatskih ugljikovodika u PM
Cesticama

Policiklicki aromatski ugljikovodici (PAU) Siroko su rasprostranjeni spojevi poznati po svojim kancerogenim i mutagenim
svojstvima. U okoli§ dospijevaju procesima proizvodnje goriva, prirodnog plina, lakih i teSkih metala ili prirodnim putem
prilikom Sumskih pozara i vulkanskih erupcija. Najéeséi izvori PAU su izgaranje goriva u motornim vozilima, spaljivanje
otpada i kuéna lozista na drvo i ugljen. Izgaranjem benzinskog goriva ispustaju se PAU ve¢ih molekulskih masa, dok
dizelska goriva emitiraju PAU manjih molekulskih masa. U okoliSu su prisutni vezani na organske i anorganske Cestice u
tlu, na PM Cestice u zraku ili kao slobodne molekule u zraku. Iz navedenih razloga u DrZzavnom hidrometeoroloskom
zavodu (DHMZ), kao i u ovom radu, pratila se koncentracija ve¢eg raspona molekulskih masa PAU (od benzo[a]antracena
do benzo[g, A iJperilena) u PM, Cesticama. U ovom istrazivanju optimirana je i validirana metoda za odredivanje PAU u
PM, ) Cesticama na plinskom kromatografu spregnutom sa spektrometrijom masa (GC-MS). Razvoj metode ukljucivao je

Sazetak optimizaciju pripreme uzoraka, uvodenje postupka ubrzane ekstrakcije otapalom i optimizaciju metode GC-MS. U
postupku pripreme uzoraka uvedeni su novi unutarnji standardi, postupak ekstrakcije optimiran je s obzirom na temperaturu
ekstrakcije, volumen otapala i broj ciklusa ekstrakcije. U metodi GC-MS optimirani su uvjeti rada promjenom kolone,
protoka pokretne faze, temperature ubrizgavanja uzorka i kolone. Odredeni su optimalni uvjeti postupka ekstrakcije:
temperatura ekstrakcije od 90 °C, volumen otapala 75 % volumena ¢elije i 3 ciklusa ekstrakcije. Primjenom nove kolone
(Select PAH) i nove otopine unutarnjeg standarda (PAH Mix 9 deuterated ) postignuta su bolja iskoriStenja u odnosu na
prethodno koristenu kolonu i unutarnje standarde. Validacija metode provedena je ispitivanjem selektivnosti, linearnosti,
ponovljivosti i istinitosti. Na temelju rezultata validacije pokazano je da se metoda moZze primjenjivati za analizu PAU u
realnim uzorcima PM , Cestica prikupljenih na postaji Puntijarka u Zagrebu i dostavljenih u Drzavni hidrometeoroloski
zavod.

Summary Polycyclic aromatic hydrocarbons (PAHs) are widely distributed compounds known for their carcinogenic and mutagenic
properties. They enter the environment through fuel production processes, natural gas, light and heavy metals, or naturally
during forest fires and volcanic eruptions. The most common sources of PAHs are fuel combustion in motor vehicles, waste
burning, and domestic heating using wood and coal. The combustion of gasoline releases PAHs with higher molecular
weights, while diesel fuels emit PAHs with lower molecular weights. In the environment, they are present bound to organic
and inorganic particles in soil, attached to PMio particles in the air, or as free molecules in the air. For the above-mentioned
reasons, at the Croatian Meteorological and Hydrological Service as well as in this study, the concentration of a wider range
of PAH molecular masses (from benzo[a]anthracene to benzo[g,4,i]perylene) in PM particles was monitored. In this
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research, a method for determination of PAHs in PM particles using a gas chromatograph coupled with a mass
spectrometer (GC-MS) was optimized and validated. Method development included optimization of sample preparation,
accelerated solvent extraction procedure, and GC-MS method optimization. In the sample preparation procedure, new
internal standards were introduced, and the extraction process was optimized in terms of extraction temperature, solvent
volume, and the number of extraction cycles. In the GC-MS method, working conditions were optimized by changing the
column, carrier gas flow rate, injection and column temperatures. The obtained results show that the optimal extraction
conditions are: extraction temperature of 90 °C, solvent volume equal to 75 % of the cell volume, and three extraction
cycles. The introduction of a new column (Select PAH) and new internal standard solution (PAH Mix 9 deuterated)
increased recoveries compared to the previously used column and internal standards. Method validation was carried out
through testing of selectivity, linearity, repeatability, and accuracy. Based on the validation results, it was shown that the
method can be applied for the analysis of PAHs in real samples of PM, particles collected at the Puntijarka station in

Zagreb and submitted to the State Hydrometeorological Institute.
Priprema, karakterizacija i primjena polimernog sorbensa s

48. Ivana Colo, Karla Petek otiskom smjese farmaceutika za njihovu selektivnu sorpciju i
ekstrakciju iz uzoraka vode

Eksponencijalni rast farmaceutske industrije u posljednjim desetlje¢ima znacajno je unaprijedio zdravlje i kvalitetu Zivota
ljudi, no istodobno je doveo do pojave novog tipa oneciséenja — tragova lijekova u okoliSu. Antibiotici, diuretici i anestetici
sve se ¢escée detektiraju u povrSinskim i otpadnim vodama, gdje, zahvaljujuci svojoj stabilnosti i bioloskoj aktivnosti, mogu
dugoroc¢no ugroziti vodene ekosustave i potencijalno ljudsko zdravlje. Buduéi da konvencionalne metode obrade otpadnih
voda nisu dovoljno u¢inkovite za uklanjanje farmaceutika prisutnih u niskim koncentracijama, sve se vise istrazuju
napredne i selektivne tehnologije sorpcije. Posebnu paznju u tom kontekstu privlace polimeri s otiskom molekule (MIP),
inovativni materijali oblikovani tako da prepoznaju i selektivno vezu ciljanu molekulu. Njihova prednost lezi u visokoj
kemijskoj i mehanickoj stabilnosti, jednostavnoj pripravi te mogucnosti viSekratne primjene. Za razliku od polimera bez
otiska (NIP), koji pokazuju samo nespecifi¢ne interakcije, MIP-ovi nude precizno prepoznavanje i visok sorpcijski afinitet,
$to ih ¢ini posebno pogodnima za uklanjanje farmaceutskih ostataka iz voda. U ovom radu istraZeno je sorpcijsko

Sazetak

ponasanje MIP-ova sintetiziranih za selektivno uklanjanje triju farmaceutskih spojeva — sulfametoksazola, torasemida i
prokaina ¢ija je prisutnost u vodenim sustavima sve ucestalija, a potencijalni ekotoksi¢ni u¢inci nedovoljno razjasnjeni.
Rezultati rada pridonose razumijevanju mehanizama sorpcije i potvrduju potencijal MIP-ova kao u€inkovitih sorbensa u
razvoju naprednih metoda pro¢is¢avanja voda.

The exponential growth of the pharmaceutical industry in recent decades has significantly improved human health and
quality of life; however, it has also led to the emergence of a new type of environmental pollution — pharmaceutical
residues. Antibiotics, diuretics, and anesthetics are increasingly detected in surface waters and wastewater, where their
chemical stability and biological activity can pose long-term risks to aquatic ecosystems and potentially to human health.
As conventional wastewater treatment processes are not sufficiently effective to remove pharmaceuticals in trace
concentrations, advanced and selective sorption technologies are increasingly being investigated. In this context,
molecularly imprinted polymers (MIPs) have attracted considerable attention as innovative materials capable of selectively

Summary recognizing and binding target molecules. Their advantages include high chemical and mechanical stability, ease of
preparation, and reusability. In contrast to non-imprinted polymers (NIPs), which rely solely on non-specific interactions,
MIPs offer precise molecular recognition and high sorption affinity, making them particularly suitable for the removal of
pharmaceutical residues from aqueous systems. In this study, the sorption behavior of MIPs synthesized for the selective
removal of three pharmaceutical compounds — sulfamethoxazole, torasemide, and procaine — whose occurrence in the
aquatic environment is becoming increasingly common, while their potential ecotoxicological impact is still understudied.
The results contribute to a better understanding of the sorption mechanisms and confirm the potential of MIPs as effective
sorbents for the development of advanced water treatment technologies.

Prirodoslovno-matematicki fakultet

Autori Naslov

Odredivanje visine vrhova kumulonimbusa pomoc¢u

49. Sara Ostri¢ . .. .. ..
parametra konvektivne raspolozive potencijalne energije

Ovaj rad za cilj ima usporediti uspjesnost dviju metoda za odredivanje visina vrhova kumulonimbusa. Usporedba je
napravljena na slucaju linijski organizirane konvekcije koja se dogodila 30.6.2014. pri ¢emu su koriStene pseudosondaze
simulirane modelom WREF, satelitski podatci te opazeni udari munja. Za opis sinoptickih uvjeta koriStene su prizemne i
visinske sinopticke karte dok su za mezoskalnu analizu, uz simulacije modela WRF, koriSteni radarski podatci te

Sazetak
azeta radiosondazna mjerenja s postaja Zadar-Zemunik i Zagreb-Maksimir. Za navedene je postaje napravljena i usporedba
ALADIN pseudosondaza s radiosondaznim mjerenjima. Rezultati su pokazali kako obje metode precjenjuju visine vrhova
Cb-a pri ¢emu metoda 1/4 CAPE-a daje manja odstupanja od metode 1/2 CAPE-a. Visine Cb-a dobivene primjenom
metoda u jakoj su linearnoj vezi s opazenim visinama.
Summary This study aims to compare the performance of two methods for determining the cumulonimbus cloud top heights. The

comparison was conducted using a case of linearly organized convection that occurred on 30 June 2014. Pseudosoundings
simulated by the WRF model, satellite data, and observed lightning strikes were used in the analysis. Surface and upper-air
synoptic charts were used to describe the synoptic conditions, while mesoscale analysis was performed using radar data and
radiosonde measurements from the Zadar-Zemunik and Zagreb-Maksimir stations, in addition to the WRF simulations. A
comparison between ALADIN pseudosoundings and radiosonde observations was also performed for these stations. The
results indicate that both methods tend to overestimate cumulonimbus cloud top heights, with the method 1/4 CAPE
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showing smaller deviations compared to the 1/2 CAPE method. The Cb cloud top heights estimated by both methods
exhibit a strong linear correlation with the observed values.

U¢inak Sirtuina 3 u regulaciji lipidnog metabolizma

0. Petra Cindori adipocita pod utjecajem zapadnjacke dijete ovisno o spolu

Pretilost, koja negativno utjece na zdravlje pojedinca povecavajudi rizik razvoja brojnih drugih zdravstvenih poteskoca
poput dijabetesa tipa 2, kardiovaskularnih bolesti, nealkoholne masne bolesti jetre, astme, raznih tumora i depresije, sve je
prisutnija u danas$njem drustvu. Neravnoteza u energetskom unosu, potaknuta zapadnjackom dijetom kao suvremenim
nacinom ljudske prehrane, moze uzrokovati metaboli¢ku disfunkciju povezanu s gubitkom funkcije Sirtuina 3 (Sirt3). Sirt3
je mitohondrijska deacetilaza i mono-ADP-riboziltransferaza s kljuénom ulogom u regulaciji metabolizma lipida, ¢iji je
spolno specifi¢ni u¢inak u stani¢nom odgovoru na stres poznat iz ranijih istrazivanja. Diferencijacijom misjih embrionalnih
fibroblasta (MEF) uspostavljene su stani¢ne linije muskih i Zenskih WT i KO adipocita za gen sirt3 koji kodira protein
Sirt3. Analiza ekspresije gena ukljucenih u adipogenezu na adipogeno diferenciranim MEF-ovima pokazala je da Sirt3
djeluje kao njen negativni regulator u oba spola, s izrazenijim u¢inkom kod Zenskih stanica. Uspjesno diferencirani
adipociti tretirani su otopinama masnih kiselina u trajanju od Sest sati simulirajuci kratkoro¢ne uvjete zapadnjacke dijete,
nakon Cega je provedena analiza genske i proteinske ekspresije klju¢nih regulatora adipogeneze, lipogeneze i lipolize.
Pokazano je da je ekspresija Atgl ovisna o prisutnosti Sirt3 neovisno o spolu, dok je ekspresija Ppar-y bila uvjetovana
genotipom i spolom. Pojacana lipogeneza zabiljezena je u oba spola neovisno o genotipu, no ostvarena je povecanjem
ekspresije razli¢itih proteina istog biosintetskog puta: Acc-1 kod Zenskih, a Fasn kod muskih adipocita, $to upucuje na
postojanje spolno specifiénih mehanizama regulacije ekspresije ovih proteina u uvjetima prehrambenog suviska.
Potencijalno kompenzatorni mehanizam nedostatka Sirt3 poveéanjem ekspresije Hadhb pokazuje spolno specifi¢nost jer je
ostvaren samo u zenskim adipocitima. S druge strane, u muskim je adipocitima istog genotipa potaknuta aktivacija
adaptivnog odgovora na povecanu razinu reaktivnih kisikovih spojeva kroz povisene razine L-glutaminske kiseline i L-5-
oksoprolina. Potvrden je spolno specifi¢an uéinak Sirt3 na adipogenezu i lipogenezu adipocita, Zenski su adipociti

Sazetak

Obesity, which negatively affects the health of an individual by increasing the risk of developing numerous conditions such
as type 2 diabetes, cardiovascular diseases, non-alcoholic fatty liver disease, asthma, various tumors and depression, is
becoming increasingly prevalent in today’s society. Imbalance in energy intake, further enhanced by the Western diet as a
modern way of human nutrition, can lead to metabolic dysfunction associated with the loss of Sirtuin 3 (Sirt3). Sirt3 is a
mitochondrial deacetylase and mono-ADP-ribosyltransferase with a crucial role in lipid metabolism, whose sex-specific
effects in the cellular stress responses have been described in earlier studies. By differentiating mouse embryonic
fibroblasts (MEF), male and female WT and KO adipocyte cell lines for the sirt3 gene encoding the Sirt3 protein were
established. Analysis of the expression of genes related with adipogenesis in adipogenically differentiated MEFs revealed
that Sirt3 acts as its negative regulator in both sexes, with a more pronounced effect in female cells. Successfully
differentiated adipocytes were treated with fatty acid solutions for six hours to simulate short-term Western diet conditions,

Summary followed by gene and protein expression analysis of key regulators of adipogenesis, lipogenesis and lipolysis. The results
showed that expression of Atgl was dependent on the presence of Sirt3 regardless of sex, whereas Ppar-y expression was
influenced by both genotype and sex. Enhanced lipogenesis was observed in both sexes independently of genotype, but it
was mediated through the upregulations of different proteins within the same biosynthetic pathway: increased Acc-1
expression in female and Fasn in male adipocytes, which points to the existence of sex-specific mechanisms regulating
levels of these proteins under nutrient surplus conditions. Furthermore, the upregulation of Hadhb as a potential
compensatory mechanism in the absence of Sirt3 was observed only in female adipocytes. In contrast, male adipocytes
lacking Sirt3 activated an adaptive response to increased levels of reactive oxygen species, via heightened L-glutamic acid
and L-5-oxoproline levels. Sex-specific effect of Sirt3 on adipogenesis and lipogenesis was confirmed. Female adipocytes
exhibited a greater sensitivity to the consequences of Sirt3 deficiency, highlighting the importance of including sex as a
biological variable in future metabolic research.

51. Filip Pavici¢ Realizacija sustava niskoenergijske ionske implantacije

Sazetak Dusik-praznina (NV) centri u dijamantu predstavljaju jednu od najobecavajuéih platformi za razvoj kvantnih tehnologija
buduénosti. Ovi defekti u kristalnoj strukturi dijamanta omogucéavaju kvantno racunarstvo na sobnoj temperaturi,
jednofotonske izvore za kvantnu komunikaciju te magnetometriju na nanometarskoj razini. Cilj ovog rada je bio dizajnirati
i dovesti u rad sustav za niskoenergetsku ionsku implantaciju (manje od 200 keV) koji ¢e omoguéiti kontrolirano stvaranje
NV-centara u dijamantu. Eksperimentalni postav sastoji se od nekoliko kljuénih komponenti: Prevac IS40C1 ionskog
izvora za proizvodnju dusikovih iona, Cockcroft-Waltonove cijevi za ubrzavanje iona do 200 keV, magnetskog analizatora
za selekciju iona prema masi i naboju, Einzel le¢e za fokusiranje snopa te komore za detekciju opremljene piezomotorima
nanometarske preciznosti. Za karakterizaciju sustava koriStena je Si poluvodicka fotodioda koja ¢e u buduénosti biti
zamijenjena dijamantnom diodom. Provedena su tri tipa mjerenja za potpunu karakterizaciju sustava. Spektralnom
analizom odredena je kalibracijska krivulja energije iona y = (61 + 7.7x) keV, gdje je y energija iona u keV, a x broj kanala
na analogno-digitalnom pretvaracu. Skeniranjskom transmisijskom ionskom mikroskopijom (STIM) na bakrenoj mrezici
izmjerena je prostorna rezolucija sustava R = (5.2 +- 2) um, §to odgovara teorijskim ocekivanjima s obzirom na promjer
objektnog kolimatora od Sum. Mjerenjem ovisnosti signala o upadnom kutu ionskog snopa odredena je efektivna debljina
neaktivnog sloja fotodiode t,g= (131 +- 2) nm silicija. Rezultati pokazuju da je konstruirani sustav potpuno funkcionalan i
spreman za implantaciju dusika u dijamant. Postignuta prostorna rezolucija omogucava preciznu kontrolu lokacije NV-
centara, §to je kljuéno za buduée primjene u kvantnim uredajima. Monte Carlo simulacije provedene SRIM programom
potvrduju da energije do 200 keV omoguc¢avaju implantaciju na dubine od nekoliko desetaka nanometara, $to je optimalno
za stvaranje povrSinskih NV-centara. Sljedeci koraci ukljucuju instalaciju dijamantne diode, karakterizaciju njezine
elektronicke linije i pocetak stvarnih eksperimenata implantacije. Nakon implantacije, dijamantni uzorci ¢e se zariti na 600-
800°C radi aktivacije NV-centara, a njihova fotoaktivnost e se verificirati optickim mjerenjima. Konstruirani sustav otvara
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put prema deterministiCkom stvaranju NV-centara potrebnih za kvantnu komunikaciju, magnetometriju i ostale primjene
kvantnih tehnologija.

Nitrogen-vacancy (NV) centers in diamond represent one of the most promising platforms for future quantum technologies.
These defects in diamond's crystal structure enable room-temperature quantum computing, single-photon sources for
quantum communication, and nanoscale magnetometry. The aim of this work was to design and commission a low-energy
ion implantation system (below 200 keV) that will enable controlled creation of NV-centers in diamond. The experimental
setup consists of several key components: a Prevac IS40C1 ion source for nitrogen ion production, a Cockcroft-Walton
accelerator tube for ion acceleration up to 200 keV, a magnetic analyzer for ion selection by mass and charge, an Einzel lens
for beam focusing, and a detection chamber equipped with nanometer-precision piezomotors. For system characterization, a
Si semiconductor photodiode was used, which will be replaced by a diamond diode in future work. Three types of
measurements were performed for complete system characterization. Spectral analysis determined the ion energy
calibration curve y = (61 + 7.7x) keV, where y is the ion energy in keV and x is the analog-to-digital converter channel
Summary number. Scanning transmission ion microscopy (STIM) on a copper grid measured the spatial resolution R = (5.2 +- 2) um,
which corresponds to theoretical expectations given the Sum object collimator diameter. By measuring signal dependence
on ion beam incident angle, the effective dead layer thickness of the photodiode was determined as toge= (131 +- 2) nm of
silicon. Results demonstrate that the constructed system is fully functional and ready for nitrogen implantation in diamond.
The achieved spatial resolution enables precise control of NV-center locations, which is crucial for future quantum device
applications. Monte Carlo simulations performed using the SRIM program confirm that energies up to 200 keV allow
implantation at depths of several tens of nanometers, which is optimal for creating near-surface NV-centers. Next steps
include installation of the diamond diode, characterization of its electronic response, and beginning actual implantation
experiments. After implantation, diamond samples will be annealed at 600-800°C to activate NV-centers, and their
photoactivity will be verified through optical measurements. The constructed system paves the way toward deterministic
creation of NV-centers needed for quantum communication, magnetometry, and other quantum technology applications.

Klasifikacija hrvatskih i slovenskih pjenusavih vina prema
52. Franka Sunjka, Jakov Borovec geografskom podrijetlu primjenom spektroskopije DOSY
NMR i dubokog pojac¢anog uéenja

Spektri NMR mogu posluziti kao otisci prsta pojedinog vina, pri ¢emu se koriste napredne statisticke metode kako bi se
utvrdile sli¢nosti i razlike na temelju velike koli¢ine dostupnih spektralnih podataka. Razni ¢imbenici utjecu na svojstva
vina, pa tako i pjenusavih vina, od geografskog podrijetla, sorte, berbe do tehnika proizvodnje. Geografsko podrijetlo
povezano je s prestizem i kvalitetom pjenuSavih vina, stoga je vazno pouzdano ih autentificirati kako bi se izbjegle

Sazetak patvorine. Na temelju spektara "H NMR uz supresiju signala vode i etanola identificirani su karakteristiéni metaboliti za 70
uzoraka hrvatskih i slovenskih pjenus$avih vina. Snimljeni su i pseudo-dvodimenzijski spektri DOSY (engl. diffusion
ordered spectroscopy) NMR koji su, nakon primjene Tucker3 dekompozicije tenzora, iskoristeni za razvoj klasifikacijskog
modela uzoraka s obzirom na geografsko podrijetlo primjenom dubokog pojacanog uenja. Predlozeni model ima visok
potencijal za prakti¢nu primjenu na trzistu.

NMR spectra represent wine fingerprints and coupled with advanced statistical methods can serve as a tool for determining
similarities and differences based on the vast amount of obtained spectral data. Various parameters influence wine
characteristics, such as geographical origin, variety, vintage, and production techniques. Geographical origin is connected
to a sparkling wine’s quality and prestige, and it is important to reliably authenticate them to avoid fraud. The characteristic

Summary metabolites for 70 samples of Croatian and Slovenian sparkling wines were identified based on '"H NMR spectra with the
suppression of water and ethanol signals. Furthermore, DOSY (diffusion ordered spectroscopy) NMR spectra were also
recorded and analysed, and used with Tucker3 tensor decomposition in order to build a classification model for sparkling
wines according to geographical origin utilizing deep reinforcement learning. This model shows great potential for practical
applications.

Integrirana racunalna i eksperimentalna studija inhibicije
53. Luka Petohleb DPP III na temelju rezultata virtualnog probira visoke
propusnosti

Dipeptidil peptidaza III (DPP III) je cink-ovisna metalopeptidaza koja odcjepljuje dipeptide s N-terminalnog kraja
oligopeptidnih supstrata. Enzim je prisutan u gotovo svim ljudskim tkivima, a smatra se da sudjeluje u razgradnji proteina,
regulaciji krvnog tlaka, zastiti od oksidacijskog stresa te modulaciji boli. Iako je DPP III ukljucen u niz fizioloskih i
patoloskih procesa, ukljucujuéi odgovor na oksidacijski stres i progresiju tumora, dosad je identificiran tek ograni¢en broj
potentnih inhibitora, pri ¢emu i oni najjaci pokazuju nisku selektivnost, djelujuéi na vise razli¢itih metalopeptidaza.
Identifikacija specifi¢nih inhibitora enzima DPP Il omogucila bi detaljnije istraZivanje njegove uloge u ljudskom zdravlju i
bolesti. U ovom radu provedena je racunalna i eksperimentalna studija vezanja malih molekula za DPP III, odabranih na
temelju rezultata virtualnog probira visoke propusnosti, s ciljem identifikacije potencijalnih novih inhibitora peptidazne
aktivnosti ovog enzima. Dvanaest molekula koje su pokazale energetski i geometrijski najpovoljnije vezanje u aktivno
mjesto DPP III podvrgnuto je detaljnoj racunalnoj studiji. Simulacijama molekulske dinamike (MD) u trajanju od najmanje
400 ns ispitana je stabilnost njihovih kompleksa s DPP III u bioloski relevantnim uvjetima. Slobodne energije vezanja
liganada procijenjene su MM/PBSA metodom. Molekula koja je pokazala najstabilnije interakcije u veznom mjestu i
najpovoljniju slobodnu energiju vezanja odabrana je za eksperimentalnu validaciju, pri ¢emu je ispitan njezin utjecaj na
kinetiku hidrolize sintetickog supstrata Arg-Arg-2-naftilamida.

Sazetak

Summary Dipeptidyl peptidase III (DPP III) is a zinc-dependent metallopeptidase that cleaves dipeptides from the N-terminus of
oligopeptide substrates. The enzyme is present in almost all human tissues and is believed to participate in protein

degradation, blood pressure regulation, protection against oxidative stress, and pain modulation. Although DPP III
participates in various physiological and pathological processes, including the response to oxidative stress and tumor
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progression, only a limited number of potent inhibitors have been identified to date, with even the strongest compounds

showing low selectivity by acting on multiple metallopeptidases. The identification of specific DPP III inhibitors would
enable a more detailed investigation of its role in human health and disease. In this study, a combined computational and
experimental approach was employed to investigate the binding of small molecules to DPP III, selected based on results
from a virtual high-throughput screening aiming to identify potential new inhibitors of the enzyme’s peptidase activity.
Twelve molecules that demonstrated the most energetically and geometrically favorable binding in the active site of DPP 111
were subjected to detailed computational study. Molecular dynamics (MD) simulations lasting at least 400 ns were
performed to assess the stability of their complexes with DPP III under biologically relevant conditions. Binding free
energies of the ligands were estimated using the MM/PBSA method. The molecule exhibiting the most stable interactions
within the binding site and the most favorable binding free energy was selected for experimental validation, where its effect
on the kinetics of hydrolysis of the synthetic substrate Arg-Arg-2-naphthylamide was evaluated.

Sinteza i karakterizacija tankih filmova titanatnih
54. Anja Ziganto, Jan Vlahini¢ nanocjevcica na savitljivim podlogama za primjenu u
fotovoltaicima

Titanijev dioksid (TiO,) jedan je od najistrazivanijih oksida prijelaznih metala zbog svoje netoksi¢nosti, dostupnosti i
jedinstvenih fizikalno-kemijskih svojstava. Posebno su zanimljive 1D nanostrukture — TiO, nanocjev¢ice (TNC), koje
zahvaljujuéi uredenoj morfologiji i opti¢koj prozirnosti pokazuju povoljna svojstva za primjene u solarnim ¢elijama kao
ETL sloj te u fotokatalizi. Cilj ovog istrazivanja bio je sintetizirati TNC na savitljivim PET i PEN podlogama i usporediti
njihova svojstva s onima na staklenoj podlozi. Tanki filmovi TNC mogu imati razlicita ciljana svojstva i strukturu u
ovisnosti o uvjetima u kojima su pripremljeni - tlaku pri magnetronskoj depoziciji titanija, vremenu trajanja depozicije,
sastavu i temperaturi elektrolita koristenog pri elektrokemijskoj anodizaciji te vrsti i uvjetima termic¢ke obrade podloga.
Mehanizam elektrokemijske anodizacije i fluoridni anioni iz elektrolita imaju kljuénu ulogu u formiranju nesavrSenosti na

Sazetak povrsini oksidnog sloja koje potom prerastaju u uredenu strukturu vertikalno usmjerenih TNC. Uzorci TNC pripremljeni su
trostupanjskim postupkom koji ukljucuje depoziciju titanija magnetronskim rasprasenjem, elektrokemijsku anodizaciju u
organskom elektrolitu te naknadnu termicku obradu Zarenjem ili IPL metodom radi kristalizacije. Dobiveni uzorci
karakterizirani su SEM i GIXRD metodama za strukturno-morfolosku analizu, prac¢enjem struje anodizacije te UV-Vis
spektroskopijom za odredivanje optic¢kih svojstava. Temeljem analize dobivenih rezultata pokazano je da su na ITO-PEN
podlozi uspjesno sintetizirane TNC usporedivih svojstava s onima na FTO-staklu, dok je na PET podlozi sinteza bila
otezana zbog delaminacije. SEM i GIXRD analize potvrdile su pravilnu morfologiju i kristalnu strukturu anatasa, a
mjerenja struje anodizacije 1 UV-Vis spektroskopije bila su u skladu s ocekivanjima i literaturom. Uoceno je da debljina Ti
filma znacajno utjece na trajanje anodizacije i opticka svojstva TNC slojeva.

Titanium dioxide (TiO,) is one of the most extensively studied transition metal oxides due to its non-toxicity, availability,
and unique physical and chemical properties. One-dimensional nanostructures, particularly TiO, nanotubes (TNTs), are of
great interest because of their ordered morphology and optical transparency which make them highly suitable for
applications in solar cells as electron transport layers (ETLs) and in photocatalysis. The aim of this research was to
synthesize TNT on flexible PET and PEN substrates and compare their properties with those grown on glass substrates. The
structural and functional properties of TNT thin films can vary significantly depending on the preparation conditions such
as the pressure and duration of titanium deposition via magnetron sputtering, the composition and temperature of the
electrolyte used for electrochemical anodization, and the type and parameters of thermal processing applied to the
substrates. The mechanism of electrochemical anodization and the presence of fluoride anions in the electrolyte play a key
Summary role in creating surface imperfections in the Ti oxide layer, which form into well-organized, vertically aligned titania
nanotubes. The TiO, nanotube thin films were synthesized using a three-step process including titanium deposition via
magnetron sputtering, electrochemical anodization in an organic electrolyte, and thermal processing via annealing or
intense pulsed light (IPL) processing to induce crystallization. The resulting samples were characterized by SEM and
GIXRD for structural and morphological analysis, by monitoring the anodization current, and by UV-Vis spectroscopy for
determining optical properties. Based on the analysis of the obtained results, it was shown that TNTs with comparable
properties to those on FTO-glass were successfully synthesized on ITO-PEN substrates, while synthesis on PET was
hindered by delamination. SEM and GIXRD analysis confirmed the formation of well-defined morphology and anatase
crystal structure, and the anodization current and UV-Vis spectroscopy results were consistent with expectations and
literature. It was observed that the thickness of the Ti film significantly affects both the anodization duration and the optical
properties of the TNT layers.

Tehnicke znanosti

Arhitektonski fakultet

Autori Naslov

55. Hana Peri¢ simbol / staniSte / stan

Prostor okretista Savski most jedan je od glavnih prometnih ¢vorista u Zagrebu i simboli¢an ulazak u grad. Cilj je
transformirati prostor $ireg podrucja okretiSta kako bi bio dostojan tako vazne toc¢ke u gradu. Postavljanjem praznina
tematskih vrtova, testiraju se projektantske granice na Sirem podrucju, a vrtovi su sami po sebi testirani primjenom Cetiri

Sazetak simbola pri oblikovanju. Izmedu vrtova se nalazi autonoman naboj sadrzaja koji, kao i do sad, generiraju Zivot na lokaciji.
Predvideni neboderi su apstraktni volumeni za stanovanje, koja postaje novi orijentir u gradu. Svaki stan ima istu kruznu
osnovu, ali za razli¢ite korisnike. Stanovi su projektirani u svrhu novog privremenog stanovanja. Sami su po sebi dio
testiranja metode simbola i samih granica §to ¢ini stan staniStem. Permutacije su beskonacne.
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The Savski Most roundabout is one of the main traffic hubs in Zagreb and a symbolic entrance to the city. The aim is to
transform the wider area of the roundabout to make it worthy of such an important point in the city. By placing the gaps of
thematic gardens, the design boundaries of the wider area are tested, and the gardens themselves are tested by designing
with four symbols in their form. Between the gardens there is an autonomous charge of content that, as before, generates
life on the site. The planned skyscrapers are abstract volumes for housing, which become a new landmark in the city. Each
apartment has the same circular base, but for different users. The apartments are designed for the purpose of new temporary
housing. They are in themselves part of testing the method of symbols and the very boundaries that make an apartment a
habitat. The permutations are endless.

Summary

Fakultet elektrotehnike i racunarstva

Autori Naslov

BerryBot: Autonomni podatni robotski sustav za berbu

56. Leticija Crnkovi¢, Antonio Cogelja .
malina

Razvojem automatizacije u poljoprivredi javlja se potreba za preciznim i njeZznim sustavima berbe osjetljivog voca poput
malina. U ovom radu predstavljen je razvoj i implementacija robotskog sustava za autonomnu berbu malina. Sustav koristi
univerzalnu robotsku ruku opremljenu mekom robotskom hvataljkom s integriranim senzorom savijanja te kamerom za
detekceiju plodova. Cilj projekta bio je razviti njezan i u¢inkovit sustav za prepoznavanje zrelih malina skrivenih medu
lis¢em i njihovo precizno branje. Razvijen je softver u ROS (Robot Operating System) okruzenju koji integrira obradu
slike, upravljanje kretanjem robotske ruke te kontrolu hvataljke na temelju povratnih informacija sa senzora savijanja.
Detaljno je opisan dizajn i izrada meke robotske hvataljke, algoritmi za detekciju malina te upravljanje sustavom.
Provedeni su eksperimenti kako bi se procijenila uc¢inkovitost sustava u detekciji i branju te rezultati demonstriraju
potencijal ovakvog pristupa za automatizaciju berbe osjetljivog voca, uzimajuc¢i u obzir izazove poput prepoznavanja
plodova u prirodnom okruzenju.

Sazetak

As automation in agriculture advances, the need for precise and gentle harvesting systems of delicate fruits is being
introduced. This paper presents the development and implementation of a robotic system for the autonomous harvesting of
raspberries. The system utilizes a universal robot arm equipped with a soft robotic gripper with an integrated bending
sensor and a camera for fruit detection. The aim of the project was to develop a gentle and efficient system for recognizing
raspberries among leaves and picking them precisely. Software was developed in the ROS (Robot Operating System)
environment that integrates image processing, robot arm motion control, and gripper control based on feedback from the
bending sensor. The design and fabrication of the soft robotic gripper, the raspberry detection algorithms, and the control of
the system are described in detail. Experiments were conducted to evaluate the system's effectiveness in detection and
harvesting, and the results demonstrate the potential of this approach for the automation of delicate fruit harvesting, taking
into account challenges such as fruit recognition in a natural environment.

Summary

Temperaturno kompenzirani strujni izvor u 180 nm CMOS

57. Helena Skoko, Maja Skrlin
tehnologiji

U ovom radu analiziraju se teorijski principi rada sklopa i opisuje postupak projektiranja pokretackog dijela izvora
referentne struje i samog izvora referentne struje u integriranoj 180 nm CMOS tehnologiji. Predstavljene su dvije inacice
izvedbe izvora struje nastale u procesu projektiranja. Na cjelokupnom sklopu su provedene simulacije za nominalno
napajanje od 1,8 V i nominalnu temperaturu od 27 °C . Ispitan je rad uz promjene napona napajanja za + 10 % te za
temperature u rasponu od -40 °C do 125 °C . Takoder, ispitana je ispravnost rada sklopa za rubne tehnologije i za najgori

Sazetak slu¢aj napona napajanja i temperature te je proucena pogreska pri skaliranju referentne struje. Rezultati su prikazani u
grafickom i tabli¢cnom obliku. Izraden je topoloski nacrt cjelokupnog sklopa, pri ¢emu je pokretackom dijelu izvora
potrebno spojiti vanjske kondenzatore, a samom strujnom izvoru vanjske otpornike zbog ¢ega je provedena dodatna analiza
utjecaja promjena vrijednosti otpora realnih otpornika na struju sklopa s obzirom na temperaturu i tolerancije. 1z topoloskog
nacrta izvora struje ekstrahirane su parazitne komponente te su ponovno provedene simulacije uz njihov utjecaj. Sve
simulacije provedene su alatom Cadence Virtuoso.

This paper analyzes the theoretical operating principles of the circuit and describes the design process of both the current
source and its start-up circuit, implemented in 180 nm CMOS integrated technology. Two variants of the current source
developed during the design process are presented. The complete circuit was simulated at a nominal supply voltage of 1.8 V
and a nominal temperature of 27 °C. Circuit performance was then evaluated under supply voltage variations of + 10 %,
and across a temperature range from -40 °C to 125 °C. Additionally, the current source was tested under process corner

Summary conditions and worst-case combinations of voltage and temperature, and the error in reference current scaling was
analyzed. Results are presented in both graphical and tabular form. A layout of the circuit was created; the start-up circuit
required external capacitors, while the current source relied on external resistors. Therefore, an additional analysis was
conducted to assess the impact of resistor value variations on the output current. Parasitic components were extracted from
the layout and simulations were repeated with these effects included. All simulations were performed using the Cadence
Virtuoso design environment.

Projektiranje diferencijskog pojacala i unakrsnih invertora u

58. Klara Mili¢ic
ara Viiele 180 nm CMOS tehnologiji za analogno-digitalne primjene

Sazetak U ovom je radu projektiran komparator izveden s diferencijskim pojac¢alom i unakrsnim invertorima (StrongARM latch) u
180 nm CMOS tehnologiji. Promatrane su promjene odziva tranzijentne analize dvaju izlaznih napona u ovisnosti o
izlaznom kapacitivnom opterecenju. Iz tranzijentnog odziva promatralo se vrijeme kasnjenja kako bi se utvrdila brzina rada
samog komparatora. Kako bi se zadovoljio kriterij za razlu¢ivost mjereni su parametri napona pomaka i Suma. Za mjerenje
napona pomaka koriStena je Monte Carlo analiza, a za Sum su provedene odvojene analize. Njihove vrijednosti mijenjale su
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se u odnosu na promjenu $irine kanala kljuénih tranzistora. Nakon inicijalne simulacijske evaluacije izraden je topoloski
nacrt te su ekstrahirani parazitni utjecaji. Klju¢ni parametri (vrijeme ka$njenja, napon pomaka i Sum) simulirani su ponovno
i usporedeni s vrijednostima dobivenim u prvotnim simulacijama. Osim §to su za sve parametre simulacijama dobivene
vrijednosti u nominalnim uvjetima rada, takoder su one provedene uz promjene radnih uvjeta napajanja i temperature te su
uzeti u obzir razli¢iti tehnoloski korneri.

This paper presents the design of a comparator derived from a differential amplifier and cross invertors (StrongARM latch)
in 180 nm CMOS technology. While observing the changes in the transient analysis of the two output voltages, it has been
established what the value of load capacitance could be. Delay time has also been measured from the transient respone so
that the speed of the comparator could be determined. As well, offset and noise were measured and compared to the value
of the least significant bit. The offset was measured with Monte Carlo Analysis and the input noise was measured by using
different sets of analyses. Their value changed accordingly to the channel width of the most significant transistors. After
measuring, a layout was made so that the parasitic values could be extracted. The key parameters (delay time, offset and
noise) were then simulated and compared to the ideal values which were measured at the beginning. In addition to the
nominal values, the simulations were also performed with the change of supply voltage, temperature and different
technology corners.

Summary

Metode procjene i poboljSanja pravednosti dubokih

59. Marko Haralovi¢, Duje Stolfa Klasifikatora

Prilikom razvoja sustava baziranih na strojnom ucenju potrebno je osigurati da rade pravedno i da nece prouzrociti tetu
nijednoj skupini korisnika.Pouzdani tehnoloski alati za automatsku detekciju melanoma imaju klju¢nu ulogu u ranom
prepoznavanju bolesti i pravovremenom lijecenju. Postoje¢i dermatoskopski skupovi podataka ograniceni su u pogledu
podzastupljenosti osoba s tamnijim tonovima koZze, Sto predstavlja rizik da modeli budu nepravedni spram demografskih
skupina. Analizirali smo razliite pristupe za poboljSanje pravednosti: treniranje osjetljivo na ton koze, ciljano uzorkovanje
Sazetak podataka, prilagodbe funkcije gubitka te metode postprocesiranja. Pravednost modela ocjenjivali smo na tri razine: cijelog
skupa podataka, pojedinih skupina (prema boji koze) te na razini pojedinacnih slika, koriste¢i kombinaciju statistickih alata
i standardnih klasifikacijskih metrika. Rezultati su pokazali da vecéina jednostavnijih pristupa, zbog izrazito
neuravnotezenog skupa podataka, ima vrlo nizak broj ispravno prepoznatih malignih lezija te nisu primjenjivi u praksi.
Treniranje osjetljivo na boju koze pokazalo se kao najucinkovitiji na¢in povecavanja pravednosti, dok su strategije
prosirenja podataka temeljene na transformacijama boje koze dodatno pridonijele boljoj ravnotezi izmedu skupina.

A key requirement for any machine-learning system is that it performs fairly and doesn't cause harms to any group of users.
Reliable technological tools for automatic melanoma detection play a key role in early disease recognition and timely
treatment. Existing dermatoscopic datasets are limited in terms of the underrepresentation of people with darker skin tones,
which poses a risk that models may be unfair toward demographic groups. We analyzed different strategies for reducing
bias: domain independent and discriminative training, targeted class sampling, loss function adjustments, and post-

Summary processing methods. We evaluated model fairness at three levels: the entire dataset, individual groups (by skin color), and
individual images, using a combination of statistical tools and classification metrics. The results showed that most simpler
approaches, due to the highly imbalanced dataset, have a very low number of correctly detected malignant lesions and are
therefore not applicable in practice. Domain discriminative approaches proved to be the most effective way of increasing
fairness, while data augmentation strategies based on skin color transformations further contributed to better balance across
groups.

Senzorski sustav za pracenje ispravnosti izvodenja sportskih

60. Lovro Santek vjezbi pomocu rubnog Al modela i ESP32 mikrokontrolera

U ovom radu razvijen je nosivi senzorski sustav koji u stvarnom vremenu korisniku pruza povratnu informaciju o
ispravnosti izvodenja sportskih vjezbi. Sustav podatke prikuplja s jedne inercijske senzorske mjerne jedinice
(akcelerometar i ziroskop) i izvodi klasifikaciju u stvarnom vremenu na samom uredaju s pomoc¢u modela strojnog ucenja
manjeg od 40 kB. Model je treniran koristenjem vlastito prikupljenog skupa podataka i okvira TensorFlow. Sustav se
sastoji od bezi¢nog baterijski napajanog nosivog uredaja temeljenog na mikrokontroleru iz porodice ESP32, s ugradenim
Sazetak inercijskim senzorom i vlastito dizajniranim ergonomskim 3D ispisanim kuciStem, te web aplikacije za prikaz rezultata.
Funkcionalnost sustava validirana je i demonstrirana na vjezbama ¢ucénja, iskoraka i skleka. Na vlastitom skupu podataka
postignuta je tocnost klasifikacije ispravnosti izvodenja sportskih vjezbi veca od 90 %, uz potrosnju sklopovlja manju od 1
W i vrijeme izvodenja algoritma ispod 20 ms izravno na mikrokontroleru. Rezultati potvrduju u€inkovitost inovativnog
rjesenja te ukazuju na potencijal za Siru primjenu u sustavima za pracenje i analizu vjezbanja na ugradbenim racunalima
niske potrosnje.
In this work, a wearable sensor system was developed to provide users with real-time feedback on the correctness of
performing sports exercises. The system collects data from a single inertial measurement unit (accelerometer and
gyroscope) and performs real-time classification directly on the device using a machine learning model smaller than 40
kB. The model was trained on a custom-collected dataset using the TensorFlow framework. The system consists of a
wireless, battery-powered wearable device based on an ESP32 family microcontroller with an integrated inertial sensor and
Summary a custom-designed ergonomic 3D-printed enclosure, as well as a web application for result visualization. The functionality
of the system was validated and demonstrated on squat, lunge, and push-up exercises. On the custom dataset, the system
achieved an accuracy of over 90 % in classifying exercise correctness, with hardware power consumption below 1 W and
an algorithm execution time under 20 ms directly on the microcontroller. The results confirm the efficiency of the
proposed innovative solution and highlight its potential for broader application in exercise monitoring and analysis systems
on low-power embedded devices.

Fakultet kemijskog inZenjerstva i tehnologije
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Ispitivanje smanjenja utjecaja inhibicije enzima supstratom

61. Laura Glavinié . .
upotrebom micelarnog medija

Predvodena enzimima, biokataliza je samo jedna od mnogih grana i smjerova znanosti koje nastoje spojiti tehnoloske
prednosti doba u kojem Zivimo i znanja iz prirode u svrhu razvoja metoda i procesa koji su odrziviji i opéenito pogodniji za
okolis. Enzimi se nerijetko nazivaju biokatalizatorima buduc¢nosti jer omogucuju odvijanje katalitickih reakcija u blagim
reakcijskim uvjetima, ¢ime Stede energiju i smanjuju potrebu za Stetnim kemikalijama. Halogenhidrin-dehalogenaze su
enzimi velikog katalitickog potencijala koje u prirodi igraju vaznu ulogu u razgradnji ksenobiotika i mogu katalizirati
formiranje razli¢itih kemijskih veza, ukljucujuéi ugljik-ugljik i ugljik-dusik. Njihova primjena posebno je vazna u sintezi
farmaceutskih prekursora jer kataliziraju reverzibilne reakcije dehalogeniranja f-haloalkohola $to rezultira stvaranjem
epoksida. Enzimi HHDH grupe B dugo su bili zanemarivani jer su smatrani enzimima niske enantioselektivnosti. Ipak,
nedavna istrazivanja pokazala su da ovi enzimi mogu katalizirati reakcije otvaranja stericki zahtjevnih 2,2-disupstituiranih
epoksida s vrlo visokom enantioselektivnoséu ( £>200). Ova grupa enzima HHDH usprkos prethodnim vjerovanjima,
pokazala se kao grupa enzima s izuzetnom selektivnosc¢u i aktivnoscu koja ima izrazito veliki kataliticki potencijal za
sintezu velikih tercijarnih alkohola. Organska otapala najéesce su koristeni mediji u organskim sintezama. Cesto su toksiéna
i vrlo Stetna za okoli$, uz $to vrlo negativno utjecu na aktivnost i stabilnost enzima te nerijetko dovode do njihove
denaturacije. Micelarna biokataliza, koja kao reakcijski medij koristi vodu u kojoj se nalaze nanoreaktori koje su formirale
micele, nudi odrZiviji pristup u kojem biokatalizatori opstaju. Prethodnim ispitivanjima ponasSanja alkohol-dehalogenaza
pokazalo se da TPGS-750-M pogoduje uéinkovitosti katalitickog procesa jer stvara pogodniju reakcijsku okolinu za enzime
i omogucuje topljivost organskih supstrata u vodenom mediju. U reakciji azidolize 2-benzil-2-metiloksirana, kataliziranoj
enzimom HheB2, dolazi do inhibicije enzima supstratom. U svrhu smanjenja inhibicije enzima supstratom upotrijebljen je
2 % TPGS-750-M kao reakcijski medij. Upotreba micelarnog medija omogucila je postizanje visih konverzija supstrata,
povecala maksimalnu specificnu aktivnost enzima te umanjila inhibiciju enzima supstratom, $to su potvrdile vrijednosti
kinetickih parametara. Ispitivanjem kineti¢kih parametara i tijeka reakcije u micelarnom mediju i u puferu uspjesno je
potvrdeno da je u promatranoj reakciji moguce smanjiti inhibiciju enzima supstratom upotrebom micelarnog medija.

Sazetak

Led by enzymes, biocatalysis is just one of the many branches and directions in science that seek to combine the
technological advantages of our era with knowledge from nature to develop methods and processes that are more
sustainable and generally more environmentally friendly. Enzymes are often referred to as the biocatalysts of the future
because they enable catalytic reactions to occur under mild reaction conditions, thereby saving energy and reducing the
need for harmful chemicals. Halohydrin dehalogenases are enzymes with significant catalytic potential that play an
important role in nature in the degradation of xenobiotics and can catalyse the formation of various chemical bonds,
including carbon-carbon and carbon-nitrogen bonds. Their application is particularly important in the synthesis of
pharmaceutical precursors because they catalyse the reversible dehalogenation of S-haloalcohols, resulting in the formation
of epoxides. Group B HHDH enzymes were long neglected because they were considered to have low enantioselectivity.
However, recent research has shown that these enzymes can catalyse the opening of sterically demanding 2,2-disubstituted
epoxides with very high enantioselectivity ( >200). Contrary to previous beliefs, this group of enzymes HHDH has proven
to have exceptional selectivity and activity, making them highly valuable for the synthesis of large tertiary alcohols.
Organic solvents are the most commonly used media in organic syntheses. They are mostly toxic and highly harmful to the
environment and can negatively affect enzyme activity and stability, often leading to their denaturation. Micellar
biocatalysis, which uses water as a reaction medium containing nanoreactors formed by micelles, offers a more sustainable
approach where biocatalysts can thrive. Previous studies on alcohol dehalogenase behaviour have shown that TPGS-750-M
enhances the efficiency of the catalytic process by creating a more favourable reaction environment for enzymes and
allowing the solubility of organic substrates in an aqueous medium. In the azidolysis reaction of 2-benzyl-2-methyloxirane,
catalysed by the enzyme HheB2, enzyme inhibition by the substrate occurs. To reduce enzyme inhibition by the substrate, 2
% TPGS-750-M was used as the reaction medium. The use of a micellar medium enabled higher substrate conversions,
increased the enzyme’s maximum specific activity and reduced enzyme inhibition by the substrate, which was confirmed
by the values of the kinetic parameters. By examining the kinetic parameters and the reaction course in both micellar
medium and buffer, it was successfully confirmed that in the observed reaction it is possible to reduce substrate inhibition
of the enzyme by using a micellar medium.

Summary

Fakultet prometnih znanosti

Autori Naslov
62. Dominik Knez, Ante Sari¢ Razvoj mobll'lne aplikacije za informiranje putnika javnog
gradskog prijevoza
Sazetak U suvremenim urbanim sredinama javni prijevoz predstavlja jedan od kljuénih elemenata odrzive mobilnosti, a njegova

kvaliteta sve se viSe povezuje s dostupno$c¢u toénih i azurnih informacija. Putnicima je pritom jednako vazna pouzdanost
informacija kao i fizicka infrastruktura ili tehnicka obiljezja vozila. Kada raspolazu preciznim podacima o dolascima,
presjedanjima i moguc¢im odstupanjima od voznog reda, korisnici mogu donositi informirane odluke i s ve¢im povjerenjem
birati javni prijevoz. U radu se polazi od analize postoje¢ih rjeSenja u gradu Zagrebu, pri ¢emu je utvrdeno da dostupne
aplikacije 1 informacijski sustavi ne zadovoljavaju u potpunosti stvarne potrebe korisnika, ponajprije zbog nedostatne
tocnosti podataka u stvarnom vremenu i neintuitivnih korisnickih sucelja. Kao odgovor na uocene izazove razvijen je
sustav koji povezuje staticke i dinamicke podatke javnog prijevoza te ih objedinjuje u jedinstvenu i preglednu cjelinu.
Sustav je oblikovan kroz viseslojnu arhitekturu koja omoguéuje pouzdanu obradu i prijenos informacija prema korisnicima.
Na toj osnovi izradena je mobilna aplikacija koja putnicima nudi prikaz dolazaka vozila u stvarnom vremenu, pregled linija
i stajalista, vizualizaciju kretanja vozila na karti, obavijesti o izmjenama u prometu te moguénost digitalne kupnje i
validacije karata. Posebna je paznja posvecena predvidanju vremena dolaska vozila na stajaliSta, ¢ime se postize visa razina
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to¢nosti prikazanih informacija i jaca povjerenje korisnika u sustav. Rezultati rada pokazuju da kombinacija strukturirane
obrade podataka i suvremenog korisnickog sucelja moze znacajno unaprijediti iskustvo putnika i doprinijeti vecoj
privla¢nosti javnog prijevoza. Time se potvrduje vaznost digitalnih tehnologija u razvoju inteligentnih transportnih sustava
te njihova klju¢na uloga u oblikovanju odrzivih i pametnih gradova.

In modern urban environments, public transport represents one of the key elements of sustainable mobility, and its quality
is increasingly associated with the availability of accurate and up-to-date information. For passengers, the reliability of
information is equally important as the physical infrastructure or the technical characteristics of vehicles. When provided
with precise data on arrivals, transfers, and possible deviations from the timetable, users can make informed decisions and
choose public transport with greater confidence. This paper begins with an analysis of existing solutions in the city of
Zagreb, revealing that currently available applications and information systems do not fully meet the actual needs of users,
primarily due to insufficient real-time accuracy and non-intuitive user interfaces. As a response to these challenges, a
system was developed that integrates static and dynamic public transport data into a unified and accessible whole. The
system is designed through a multi-layer architecture that ensures reliable processing and transfer of information to
passengers. On this basis, a mobile application was created, offering real-time vehicle arrivals, an overview of lines and
stops, visualization of vehicle movement on the map, notifications on service changes, as well as digital ticket purchase and
validation. Special attention was devoted to predicting vehicle arrival times at stops, thereby ensuring greater accuracy of
the displayed information and strengthening user trust in the system. The results demonstrate that the combination of
structured data processing and a modern user interface can significantly improve the passenger experience and contribute to
the greater attractiveness of public transport. This confirms the importance of digital technologies in the development of
intelligent transport systems and highlights their crucial role in shaping sustainable and smart cities.

Summary

Fakultet strojarstva i brodogradnje

Autori Naslov

Numericka i eksperimentalna analiza hladenja baterijskog

63. Jelena Krizai¢, Iva Mraz . .
modula elektri¢nog vozila

Ovim radom analizirana je dostupna literatura koja se bavi kemijskim, elektricnim i termodinamic¢kim potencijalom Li-ion
baterija. Poseban naglasak stavljen je na vezu temperature s kapacitetom napunjenosti i starenjem baterije. Prouc¢ene su
dostupne metode hladenja baterijskih paketa te je odabrano indirektno hladenje vodljivom kapljevinom kao temelj daljnjih
analiza. Izradena je eksperimentalna linija te predstavljen odabir komponenti hidrauli¢kog kruga i kruga radne tvari. Za
mjerenje je odabran modul s 444 komercijalno dostupne cilindricne 18650 baterijske celije. Provedeno je mjerenje
dinamike aktivnog hladenja elektri¢no neopterecene baterije nakon zagrijavanja iste na 40°C. ZabiljeZeni su mjerni podaci
temperaturnih osjetnika, osjetnika tlaka i protokomjera koji su obradeni te graficki prikazani za laksu daljnju usporedbu.
Izradena su dva simulacijska modela u softveru MATLAB koja oponasaju hladenje baterije iz eksperimenta. Prvi model
predstavlja detaljniju moguénost analize te je zbog kompleksnosti prikazan na samo jednoj ¢éeliji. Drugi model
pojednostavljuje termodinamicki model na serije i paralele te tako formira konfiguraciju bloka. Osrednjuje temperature po
paralelama $to mu je nedostatak za usporedbu s osjetnicima na specifi€noj poziciji. Simulacijom su postignuti dobri prvi
rezultati te se razlikuje 1-3 K od linije eksperimenta. Pretpostavka simulacije je takoder i savrSen kontakt ¢elije i rashladnog
sredstva, §to ubrzava proces hladenja simulacije. Dodatno o€itanje temperature simulacije je direktno izra¢unato, dok
eksperimentalno ovisi o kontaktu osjetnika i povrSine. PredloZene simulacije mogu posluZiti za daljnji razvoj detaljnog
modela te se mogu primijeniti na druge vrste baterija. Takoder, ovim eksperimentom uzeto je hladenje bez elektriénog
opterecenja, dok je simulacijom pokazano i hladenje s elektri¢nim opterecenjem. Za takvo mjerenje potrebni su posebni
uredaji koji simuliraju punjenje i praznjenje elektri¢ne baterije, ali isto tako dodaju u simulaciju koristenje elektri¢nog
kruga i varijaciju napona i struje.

Sazetak

This work analyzes the available literature addressing the chemical, electrical, and thermodynamic potential of Li-ion
batteries. Particular emphasis was placed on the relationship between temperature parameters, state of charge, and battery
aging. Various battery pack cooling methods were examined, with indirect liquid cooling selected as the basis for further
analyses. An experimental setup was developed, including the selection of components for the hydraulic and working fluid
circuits. A traditional cylindrical 18650 battery, widely used in practice, was chosen for measurement, along with a module
consisting of 444 cells. Cooling was tested on a deactivated battery after preheating it to 40 °C. Measurement data from
temperature sensors, pressure sensors, and a flow meter were collected, processed, and graphically presented for easier
comparison. Two simulation models replicating the experimental battery cooling process were developed in MATLAB. The
first model enables more detailed analysis but, due to its complexity, was applied to a single cell. The second model
simplifies the thermodynamic behavior into series and parallel connections, thus forming a block configuration. It averages
temperatures across parallel strings, which is a limitation when comparing with sensor data from specific positions.
Simulation results showed good initial agreement, with deviations of 1-3 K compared to the experimental data. A key
assumption of the simulation is perfect contact between the cell and the coolant, which accelerates the simulated cooling
process. Furthermore, temperature readings in the simulation are calculated directly, while in the experiment they depend
on the surface contact. The proposed simulations can serve as a foundation for further development of a detailed model and
can be applied to other types of batteries. In addition, the experiment considered cooling without electrical load, while the
simulations also demonstrated cooling under load. Such measurements require specialized devices to simulate battery
charging and discharging, as well as incorporating the electrical circuit with varying voltage and current into simulation.

Summary

Geodetski fakultet
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Trodimenzionalna vizualizacija elemenata geometrijske
64. Marko Liovié¢ geodezije i geodetske astronomije u alatu otvorenog koda
GeoGebra®

Ovaj rad omogucuje prvenstveno studentima, ali i zainteresiranoj geoosposobljenoj javnosti stjecanje bolje razumijevanje
nastavne materije geometrijske geodezije, matematickih operacija nad koordinatama i geodetske astronomije, pokrivene
kroz predmete ,,Geodetski referentni okviri“ i ,,Drzavna izmjera“ na sveucilisnom Prijediplomskom studiju Geodezija i
geoinformatika Sveucilista u Zagrebu — Geodetskog fakulteta u vidu upotrebe trodimenzionalnih, dinamickih modela u
programskom rjeSenju otvorenog koda (eng open—source) GeoGebra®. Navedeni modeli teorijski su potkrijepljeni, te im je
omoguc¢eno manipuliranje u vidu promjene parametara koji su od znacaja jer se promjenom istih omogucuje automatska
promjena geometrijskih odnosa koji definiraju model. Na ovaj nacin korisniku (studentu, nastavniku i inom
geoosposobljenom ¢lanu drustva) je omoguceno bolje razumijevanje samog modela, odnosno nastavnog gradiva te
stjecanje novih znanja na jedinstven i interaktivan nacin. Alat GeoGebra® povrgnut je SWOT analizi, te su u radu
spomenuta prednosti i nedostaci istog.

Sazetak

This paper primarily enables students, but also the interested geodetically educated public, to gain a better understanding of
the subject matter of geometric geodesy, mathematical operations on coordinates, and geodetic astronomy, covered through
the courses Geodetic Reference Frames and State Survey within the undergraduate university program in Geodesy and
Geoinformatics at the University of Zagreb — Faculty of Geodesy, by employing three — dimensional, dynamic models in
the open — source software GeoGebra® The presented models in this paper are theoretically substantiated and allow
manipulation through changes of relevant parameters, whereby such modifications automatically alter the geometric
relationships that define the model. In this way users (students, lecturers, and other geodetically educated members of
society) are provided with a better understanding of the models and the teaching material, as well as the opportunity to
acquire new knowledge in a unique and interactive manner. The GeoGebra® tool has been subjected to a SWOT analysis,
and both its strengths and weaknesses are discussed in the paper.

Summary

Gradevinski fakultet

Autori Naslov

Neprizmaticni ¢eli¢ni konstrukcijski elementi — validacija

65. Nikola Oreb RN "
postojeéih i prijedlog novog prora¢unskog postupka

Gradevinska struka susrece se s brojnim izazovima, kao $to su znacajni ekonomski troskovi, generiranje gradevinskog
otpada i emisije ugljikovog dioksida. U cilju napretka gradevinarstva je kontinuirano otkrivanje i razvoj konstrukcijskih
rjeSenja koja mogu odgovoriti na izazove koje moderna arhitektura i zahtjevi odrzivog razvoja donose. Nedostatak, ili
konzervativnost normi je jedan od problema koji usporava primjenu novih konstrukcijskih rjeSenja. U ovom radu detaljno
su analizirani neprizmati¢ni elementi, konstrukcijsko rjesenje koje moze pomo¢i u prethodno spomenutim izazovima.
Prikazan je pregled metoda prorauna neprizmati¢nih elemenata koje daje druga generacija norme EN 1993-1-1. U svrhu
usporedbe i validacije metoda proracuna razvijeni su numeric¢ki modeli na kojima je proveden velik broj numerickih analiza
uz varijaciju ulaznih parametara, kao $to su visina i tip profila, nagib pojasnice, raspon, opterecenje. Model je validiran na
temelju razli¢itih primjera numerickih modela iz dostupne literature te su odstupanja minimalna i na strani sigurnosti. U
detaljno opisanom postupku modeliranja prikazani su koristeni plo$ni konaéni elementi, nacin modeliranja zglobnih uvjeta
oslanjanja, kao i nanoSenje opterecenja i uzimanje u obzir globalnih i lokalnih imperfekcija. Numeric¢ki model prosiren je
na okvirni sustav kako bi se ispitalo ponasanje neprizmati¢nih elemenata u realnim konstrukcijskim sustavima. Usporedeni
su okvir s vutama i prizmati¢nim elementima i okvir formiran od neprizmati¢nih elemenata. Nadalje je na temelju brojnih
numerickih analiza, u cilju smanjenja konzervativnosti, uz zadrzavanje pouzdanosti i jednostavnosti, razvijen novi postupak
proracuna neprizmati¢nih elemenata. Zakljuceno je da je trenutno najbolja od dostupnih analitickih metoda proracuna, opca
metoda uz modifikaciju mnozitelja kriticnog opterecenja za izvijanje izvan ravnine. Medutim, rezultati su pokazali da su
sve promatrane metode prora¢una neprizmati¢nih elemenata, pa tako i opca metoda, konzervativne i znacajno podcjenjuju
njihovu otpornost. Prosirenje analize neprizmati¢nih elemenata na okvirne sustave pokazalo je moguénosti znacajne ustede
materijala, redukcije ugljikovog dioksida kao i ekonomske prednosti upotrebe neprizmati¢nih elemenata u realnim
konstrukcijskim sustavima. Nadalje, predloZeni novi postupak proracuna dao je rezultate koji pokazuju gotovo idealno
podudaranje sa rezultatima numerickih analiza, gdje su razlike u otpornosti manje od 0,001 %. Svi rezultati i zaklju¢ci rada
mogu posluziti kao temelj za unaprjedenje metode proracuna neprizmati¢nih elemenata. Prosirenje podrucja istrazivanja,
potkrepljeno eksperimentalnim istrazivanjima i probabilistickim analizama ¢e potvrditi njegovu pouzdanost, a moze i
dodatno poboljsati predlozeni postupak. Tako razvijeni postupak prora¢una neprizmati¢nih elemenata ¢e rezultirati
povecanjem njihove upotrebe, a time i smanjenja troskova, emisija ugljikovog dioksida kao i gradevinskog otpada u
buduénosti $to omogucuje bolji razvoj i napredak gradevinske industrije.

Sazetak

Summary The construction industry faces multiple challenges, including substantial economic costs, the generation of construction
waste, and elevated carbon dioxide emissions. Advancements in the field aim to continuously identify and develop
structural solutions that can address the demands of contemporary architecture and sustainable development. One factor
impeding the adoption of innovative construction methods is the absence of, or excessive conservatism in, design standards.
This paper presents a comprehensive analysis of non-prismatic structural elements as a sustainable solution to challenges in
modern construction, including high economic costs, construction waste, and carbon dioxide emissions. Existing
calculation methods from the second-generation EN 1993-1-1 standard were reviewed, and extensive numerical models
were developed for validation and parametric studies, varying parameters such as element height, profile type, taper ratio,
span, and applied loads. The models were validated against literature examples, demonstrating minimal conservative
deviations. The modelling approach incorporated shell finite elements, hinged supports, load application, and consideration
of global and local imperfections. The numerical model was extended to a frame system to examine the behaviour of non-
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prismatic elements in real structural configurations. Comparisons were made between a frame with prismatic elements and
a frame composed of non-prismatic elements. Furthermore, based on numerous numerical analyses, a new design method
for non-prismatic elements has been developed to reduce conservatism, while preserving reliability and simplicity. Among
current methods, the general method, which incorporates a modified critical load multiplier for out-of-plane buckling,
proved the most accurate; however, all methods evaluated were conservative and consistently underestimated the resistance
of non-prismatic elements. Extensions to frame systems allowed evaluation of non-prismatic elements in realistic structural
configurations, revealing potential material savings, reduced emissions, and economic advantages compared to
conventional prismatic frames. A proposed new design method shows near-perfect agreement with numerical analyses
(differences less than 0.001%) and provides a robust, straightforward, and practically applicable method. These findings
provide a foundation for further refinement through experimental validation and reliability analysis. The widespread
adoption of non-prismatic elements is expected to enhance structural reliability, lower costs, and reduce both carbon
emissions and construction waste, thereby supporting sustainable development in the construction industry.

Graficki fakultet

Autori Naslov

Hibridni pristupi generativne suparnicke super-rezolucije:
66. Marko Butula arhitektonska nacela, optimizacija i primjena Real-ESRGAN
dubokih neuronskih mreza u digitalnoj vizualizaciji

U ovom radu istrazena je primjena dubokih generativnih neuronskih mreza u podruéju nadogradnje rezolucije digitalnih
slika, s naglaskom na arhitekturu i funkcionalnost modela Real-ESRGAN. Model je razvijen kao nadogradnja ESRGAN-a
kroz slozenije modele degradacije, poboljsani diskriminator i modificirane funkcije gubitka, a cilj rada bio je analizirati
njegova arhitektonska rjeSenja, implementaciju i prakti¢nu primjenu u rekonstrukciji degradiranih slika. Teorijski okvir
obuhvatio je pregled metoda super-rezolucije, ograni¢enja tradicionalnih pristupa i prednosti GAN arhitektura. Posebno je
razmotren U-Net diskriminator sa spektralnom normalizacijom za istodobnu analizu lokalnih i globalnih znacajki te
generator temeljen na RRDB blokovima koji omogucuje rekonstrukciju finih detalja. Metodoloski, Real-ESRGAN je
implementiran u Pythonu kori$tenjem biblioteka PyTorch, NumPy, OpenCYV, Pillow i Matplotlib, dok je testiranje
provedeno na Apple Mac Mini platformi s M4 ¢ipom. U radu su prikazani kodni isjecci i klju¢na implementacijska rjeSenja,
a cjeloviti kod prilozen je u dodatku. Rezultati pokazuju da Real-ESRGAN nadmasuje prethodne modele u rekonstrukciji
slika s degradacijama poput Suma, zamucenja i kompresijskih artefakata. Vizualne usporedbe i metrike poput NIQE
potvrduju bolju ocuvanost detalja i perceptivnu kvalitetu. Model je pokazao potencijal u restauraciji arhivskih fotografija,
medicinskoj obradi, pobolj$anju video sadrzaja i forenzici. Zaklju¢no, Real-ESRGAN predstavlja znacajan napredak u
podrucju racunalnog vida, uz ograni¢enja vezana uz moguce halucinacije detalja i visoke racunalne zahtjeve. Buduca
istrazivanja trebala bi se usmjeriti na optimizaciju modela i prilagodbu specifi¢nim domenama radi poveéanja robusnosti i
prakti¢ne primjenjivosti.

Sazetak

This paper investigates the application of deep generative neural networks in the field of digital image super-resolution,
with a focus on the architecture and functionality of the Real-ESRGAN model. Developed as an upgrade of ESRGAN, the
model introduces more complex degradation models, an improved discriminator, and modified loss functions. The aim of
the study was to analyze the architectural design of Real-ESRGAN, its implementation, and its practical use in
reconstructing degraded images. The theoretical framework included an overview of existing super-resolution methods, the
limitations of traditional approaches, and the advantages of GAN-based architectures. Particular attention was given to the
U-Net discriminator with spectral normalization, which enables simultaneous analysis of local and global image features,
and to the generator based on RRDB blocks, designed to reconstruct fine textures and details. Methodologically, Real-

Summary ESRGAN was implemented in Python using the PyTorch, NumPy, OpenCV, Pillow, and Matplotlib libraries, while testing
was performed on an Apple Mac Mini with an M4 chip. The paper presents code snippets and key implementation details,
with the complete code provided in the appendix. The results demonstrate that Real-ESRGAN outperforms previous
models in reconstructing images affected by noise, blur, and compression artifacts. Visual comparisons and metrics such as
NIQE confirm its superior ability to preserve details and enhance perceptual quality. The model has shown potential in
archival photo restoration, medical imaging, video enhancement, and forensic applications. In conclusion, Real-ESRGAN
represents a significant advancement in computer vision, although it remains limited by the risk of detail hallucination and
high computational demands. Future research should focus on optimizing the model and adapting it to domain-specific data
in order to further increase its robustness and applicability.

SveudiliSte u Zagrebu (studij Vojno inZenjerstvo)

Autori Naslov
67. Doris Dasovié Utjecaj dodataka na detonacijska svojstva pentrita
Sazetak U radu je istrazivan utjecaj dodataka na detonacijska svojstva pentaeritrit-tetranitrata (PETN) flegmatiziranog s 5 %

pcelinjeg voska. Kao dodaci koristeni su amonijev nitrat (AN) i emulzijska matrica (EMM). Utjecaj pojedinih udjela na
detonacijske parametre modelirano je racunalnom simulacijom a brzina detonacija mjerena je na uzorcima u
laboratorijskim uvjetima. Simulacije su provedene u programu EXPLOS, dok je brzina detonacije eksperimentalno mjerena
metodom registracije detonacijskog vala pomocu optickih osjetila, elektrooptickom metodom sondi. Rezultati su pokazali
da dodatak AN smanjuje brzinu i tlak detonacije uz istodobno povecéanje volumena plinova, dok EMM pri manjim udjelima
povecava iznose brzine i tlaka detonacije te povecava volumen plinova. Usporedba eksperimentalnih i simulacijskih
podataka potvrdila je podudaranje trendova, uz manja odstupanja u apsolutnim vrijednostima. Dobiveni rezultati potvrduju
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znacaj odabira dodataka u optimizaciji eksplozivnih smjesa, odnosno njihovih pojedinih detonacijskih svojstava te ukazuju
na moguénosti njihove primjene u razli¢itim tehni¢kim i sigurnosnim kontekstima.

This thesis investigates the influence of additives on the detonation properties of pentaerythritol tetranitrate (PETN)
phlegmatized with 5 % beeswax. Ammonium nitrate (AN) and emulsion matrix (EMM) were used as additives, and their
effects on explosive performance were examined through a combination of computer simulations and experimental
measurements. Simulations were carried out using the EXPLOS program, while detonation velocity was experimentally
measured by recording the detonation wave with electronic probes. The results showed that AN decreases detonation
velocity and pressure while increasing the volume of detonation gases, whereas EMM at lower concentrations improves
detonation velocity and pressure and increases gas production. A comparison between experimental and simulation data
confirmed consistent trends, with minor deviations in absolute values. The findings highlight the importance of selecting
suitable additives for the optimization of explosive formulations and indicate potential applications in various technical and
safety-related contexts.

Summary

Umjetnicko podrucje
Arhitektonski fakultet

Autori Naslov
68. Marta Pinjusi¢, Lovro Petrovié¢ TANDEM

Sustav TANDEM razvijen je kao odgovor na nove prostorne i funkcionalne potrebe studenata Fakulteta elektrotehnike i
racunarstva. Razvoj tehnologije promijenio je obrasce ucenja, a s njima i zahtjeve za prostore u kojima se ono odvija.
Hodnici FER-a, prvotno zami$ljeni isklju¢ivo kao tranzitne zone, postupno su se kroz godine, spontanim prilagodbama i
improviziranim komadima namjestaja, pretvorili u visefunkcionalne studentske prostore za rad, odmor i druZenje.
Istrazivanje studentskih navika i praksi pokazalo je, medutim, niz problema: postoje¢i namjestaj nije bio uskladen s
prostorom, §to je rezultiralo ograni¢enim mogucnostima koristenja i time sprjecavalo da hodnici ostvare svoj puni

Sazetak potencijal. Upravo je ta potreba za skladom izmedu prostornih uvjeta i dizajna namjestaja posluzila kao polaziste za
oblikovanje sustava TANDEM. Dizajn sistema se temelji na modularnosti, fleksibilnosti i uskladenosti s arhitekturom
hodnika, uz naglasak na jednostavnost odrZavanja i stvaranje nove, poticajne atmosfere. Sustav obuhvaca osam elemenata —
stolicu s naslonom, visoku stolicu, pregradu, fotelju, tabure, stanicu za punjenje te dva tipa stolova — koji zajedno nude
Sirok raspon moguénosti: od fokusiranog individualnog ucenja do grupne suradnje, ali i socijalizacije i odmora. Na taj nacin
hodnici FER-a prestaju biti tek tranzitni i pretvaraju se u vibrantne prostore boravka, interakcije i zajednickog ucenja.
TANDEM stoga nadilazi ulogu namjestaja — on postaje alat za jaanje suradnje, produktivnosti i osje¢aja zajednistva.

The TANDEM system was developed as a response to the evolving spatial and functional needs of students at the Faculty
of Electrical Engineering and Computing. Advances in technology have transformed learning patterns, and with them, the
expectations placed on the environments where learning takes place. Originally conceived as purely transitional corridors,
FER’s hallways have, over the years, through spontaneous adaptations and improvised furniture, gradually turned into
multifunctional student enclaves for study, rest, and social interaction. Research into students’ habits and practices,
however, revealed several challenges: existing furniture lacked coherence with the architectural context, limiting its
usability and preventing the hallways from reaching their full potential. This need for harmony between spatial conditions
and furniture design became the foundation for the creation of TANDEM. The design is based on modularity, flexibility,
and a thoughtful integration with the corridor architecture, while also emphasizing durability, easy upkeep, and the creation
of an inspiring atmosphere. TANDEM consists of eight elements — a chair with a backrest, a high stool, a partition, a lounge
chair, an ottoman, a charging station, and two types of tables — together offering a wide range of possibilities: from focused
individual study to collaborative teamwork, as well as relaxation and social engagement. In this way, FER’s hallways are no
longer mere passages but are reimagined as vibrant spaces of interaction, learning, and community. TANDEM thus
transcends the role of furniture; it becomes a tool for fostering collaboration, productivity, and a shared sense of belonging.

Summary

Muzic¢ka akademija

Autori Naslov

Solisticki koncert sa Zagrebackom filharmonijom u
69. Ema Janceti¢ Koncertnoj dvorani Vatroslava Lisinskog
B. Martinti: Koncert za obou i orkestar H. 353

Dana 23. lipnja 2025. u koncertnoj dvorani Vatroslava Lisinskog, nastupila sam kao solistica u izvedbi Koncerta za obou i
orkestar H.353 Bohuslava Martintia. Uz pratnju Zagrebacke filharmonije i pod ravnanjem maestra Franje Bilica, izvela sam

Sazetak stavke: Moderato, Poco andante i Poco allegro. Koncert je istaknuo tehnicku zahtjevnost i izrazajnu dubinu Martiniove
glazbe, a moj nastup predstavlja znacajan korak u razvoju moje glazbene karijere te potvrduje moju kompetentnost i
umjetnicku zrelost u podrucju klasi¢ne glazbe.

On June 23, 2025, at the Vatroslav Lisinski Concert Hall, I performed as the soloist, playing Concerto for Oboe and
Orchestra H.353 by Bohuslav Martind. Accompanied by the Zagreb Philharmonic Orchestra and conducted by maestro
Franjo Bili¢, the concert featured the following movements: Moderato, Poco andante, and Poco allegro. The concert
highlighted the technical demands and expressive depth of Martinti’s music, and my performance marked a significant
milestone in the development of my musical career, aftirming both my competence and artistic maturity in the field of
classical music.

Summary
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Tumacenje naslovne uloge u praizvedbi opere Povratak
razmetnoga sina Andelka Igreca na libreto Mire Gavrana u
reziji Tara Morikawe u Hrvatskom narodnom kazalistu u
Varazdinu

Mislav Luci¢

Sazetak

Summary

71.

Svaka praizvedba novoga glazbenoga djela hrvatskog skladatelja, a posebice onoga veceg formata, poput opere, predstavlja
velik i1 znacajan doprinos razvoju i napretku hrvatske kulture i Sirenja glazbene bastine. Tako i ova nova opera, ,,Povratak
razmetnoga sina“, proizi$la iz skladateljskog pera hrvatskog skladatelja Andelka Igreca, a nastala na libreto naseg
najizvodenijeg suvremenog knjizevnika akademika Mire Gavrana predstavlja jednu veliku stepenicu u obogacivanju nase
operne bastine. Maestro Igrec koji je rukovodio projektom i kao skladatelj i kao dirigent, povjerio mi je naslovnu, ujedno i
najvecu ulogu — Mladega (razmetnog) sina, ulogu nimalo jednostavnu — dapace, vrlo sloZzenu u svakom glazbenom smislu.
Dodatnu zahtjevnost iznoSenju ovakve uloge svakako je dao i Siroki spektar emotivnih stanja kroz koja naslovni lik prolazi,
a koja su Cinila zaseban glumacki izazov. Kao mladom solistu na pragu karijere, velika ¢ast bila mi je utjeloviti i po prvi put
na scenu donijeti naslovni lik jedne nove hrvatske opere i tako zakoraciti u svijet ve¢ih opernih uloga. Za svoje
utjelovljenje Razmetnoga sina dobio sam mnoge pohvale i pozitivne kritike. Izvedbe su odrzane 8.1 9. veljace u HNK u
Varazdinu, a projekt je organiziran u koprodukeiji HNK u Varazdinu i zbora ,,Chorus angelicus iz Varazdina. Poveznica na
snimku izvedbe: https://www.youtube.com/watch?v=XxzFLApR YY&ab_channel=TaroDirected Poveznica na prilog u
sredi$njem Dnevniku HRT-a: https://www.hrt.hr/video/praizvedena-opera-povratak-razmetnoga-sina Ansambl: Mladi sin
(tenor): Mislav Luci¢ Otac (bas): Berislav Puskari¢ Mara (sopran), zaru¢nica ml. sina: Tia Pikija Stariji sin (bariton): Matija
Mei¢ Rada (mezzo), supruga st. sina: Martina Menegoni Naomi (alt), bludnica: Emilia Rukavina Krémar (bariton):
Benjamin Suran Trgovac (bariton): Jurica Jurasi¢ Kapun Svinjar (bariton): Luka Sopar Zabavlja& (tenor): Simun Sopar
Varazdinski komorni orkestar Koncert-majstorica: Ivana Peni¢ Defar Zbor “Chorus angelicus” Varazdin Mo. Andelko
Igrec, dirigent i umjetnicki voditelj Skladatelj: Andelko Igrec Libreto: Miro Gavran Stihove doradio: Branko Ruzi¢
Dirigent: Andelko Igrec Redatelj: Taro Morikawa Oblikovatelj rasvjete: Tomislav Magleci¢ Scenograf i kostimograf:
Miladen Grof Jerneié Erdddy Korepetitor: David Vukovi¢ Asistentica kostimografa: Zeljka Vidovi¢ Skec Zborovoda:
Andelko Igrec Asistent zborovode: Luka Sopar Producent (“Chorus angelicus” Varazdin): Karla Kelemen Inspicijenti:
Josipa Skerbi¢ i Vid I1¢i¢

Every world premiere of a new musical work by a Croatian composer, especially a larger-scale one, such as an opera,
represents a great and significant contribution to the development and progress of Croatian culture and the expansion of
musical heritage. This new opera, "The Return of the Prodigal Son", written by the Croatian composer Andelko Igrec and
based on a libretto by our most performed contemporary writer, academician Miro Gavran, represents a major step in
enriching our operatic heritage. Maestro Igrec, who led the project both as a composer and as a conductor, entrusted me
with the title role, which is also the biggest role — the Younger (Prodigal) Son, a role that is not at all simple — in fact, very
complex in every musical sense. The wide range of emotional states that the title character goes through, which constituted
a separate acting challenge, certainly made the performance of such a role even more demanding. As a young soloist on the
threshold of my career, it was a great honour for me to embody and bring the title character of a new Croatian opera to the
stage for the first time, thus stepping into the world of larger operatic roles. I received many compliments and positive
reviews for my portrayal of the Prodigal Son. The performances took place on February 8th and 9th at the Croatian
National Theatre in Varazdin, and the project was organized in co-production with the Croatian National Theatre in
Varazdin and the choir "Chorus angelicus" from Varazdin. Link to the performance recording:
https://www.youtube.com/watch?v=XxzFLApR_YY&ab_channel=TaroDirected Link to the report in the main HRT

news: https://www.hrt.hr/video/praizvedena-opera-povratak-razmetnoga-sina Ensemble: Younger son (tenor): Mislav
Luci¢ Father (bass): Berislav Puskari¢ Mara (soprano), fiancée of Jr. son: Tia Pikija Elder son (baritone): Matija Mei¢ Rada
(mezzo), wife of the eldest son: Martina Menegoni Naomi (alto), harlot: Emilia Rukavina Innkeeper (baritone): Benjamin
Suran Trader (baritone): Jurica Jurasi¢ Kapun Swineherd (baritone): Luka Sopar Entertainer (tenor): Simun Sopar

Varazdin Chamber Orchestra Concertmaster: Ivana Peni¢ Defar Chorus angelicus Varazdin Mo. Andelko Igrec, conductor
and artistic director Composer: Andelko Igrec Libretto: Miro Gavran Lyrics revised: Branko Ruzi¢ Conductor: Andelko
Igrec Director: Taro Morikawa Lighting designer: Tomislav Magleci¢ Scenic and costume designer: Mladen Grof Jernei¢
Erdddy Accompanist: David Vukovié Assistant costume designer: Zeljka Vidovié¢ Skec Choirmaster: Andelko Igrec
Assistant choirmaster: Luka Sopar Producer (“Chorus angelicus” Varazdin): Karla Kelemen Stage managers: Josipa
Skerbi¢ and Vid I1¢i¢

Solisticki koncert sa Zagrebackom filharmonijom u
Stipe Prskalo Koncertnoj dvorani Vatroslava Lisinskog — F. Chopin: Prvi
koncert za klavir i orkestar u e-molu, op. 11

Sazetak

Summary

72.

Rad koji prijavljujem na natjecaj za dodjelu Rektorove nagrade je solisticki koncert uz Zagrebacku filharmoniju pod
ravnanjem dirigentice Jasenke Ostoji¢, odrzan 24. sijecnja 2025. u Velikoj koncertnoj dvorani Vatroslav Lisinski. Na
predaudiciji Odsjeka za klavir, orgulje i ¢embalo izabran sam za sudjelovanje na glavnoj audiciji na razini Muzicke
akademije Sveucilista u Zagrebu. Nakon uspjesno polozene glavne audicije, na koncertu sam, uz nadahnutu pratnju
Zagrebacke filharmonije, izveo 1. koncert za glasovir i orkestar u e-molu, op. 11 F. Chopina.

The work I am submitting for the Rector’s Award competition refers to my performance as a soloist with the Zagreb
Philharmonic Orchestra under the baton of conductor Jasenka Ostoji¢, held on January 24, 2025, in the Vatroslav Lisinski
Concert Hall. At the preliminary audition of the Department of Piano, Organ, and Harpsichord, I was selected to participate
in the main audition at the level of the Academy of Music, University of Zagreb. After successfully passing the main
audition, I performed Piano Concerto No. 1 in E minor, Op. 11 by Frédéric Chopin, accompanied by the inspired playing of
the Zagreb Philharmonic Orchestra.

Vid Krpan Solisticki koncert sa Zagrebackom filharmonijom u
Koncertnoj dvorani Vatroslava Lisinskog — M. Bruch: Kol
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Nidrei, op. 47

U akademskoj godini 2024./2025. ostvario sam dva znacajna solisticka nastupa uz Zagrebacku filharmoniju, ¢ime sam kao
student Muzicke akademije Sveucilista u Zagrebu imao priliku predstaviti se $iroj javnosti u najuglednijem koncertnom
prostoru u Hrvatskoj — Koncertnoj dvorani Vatroslava Lisinskog. Prvi nastup ostvario sam u sklopu koncerta Na dar,
zajednickog projekta Zagrebacke filharmonije i studenata Muzicke akademije. Tom prigodom izveo sam Koncert za
violonéelo i orkestar u a-molu, op. 129 Roberta Schumanna. Ova interpretacija zahtijevala je visoku razinu tehnicke
spremnosti, umjetnicke zrelosti te izrazajnosti, kao i kvalitetnu suradnju s profesionalnim orkestrom. Koncert je imao za cilj
povezivanje mladih glazbenika s profesionalnim ansamblima, poticuéi njihovu afirmaciju i javnu vidljivost. Drugi solisticki
nastup odrzao se u okviru koncertnog ciklusa Feelharmonija Zagrebacke filharmonije, u sklopu programa Mladi debitanti.
Tom prilikom izveo sam Kol Nidrei za violoncelo i orkestar, op. 47 Maxa Brucha — djelo duboke emocionalne izrazajnosti i
tehnicke zahtjevnosti. Nastup je bio vazan korak u mojem umjetni¢kom razvoju te potvrda kvalitete izvedbe na
profesionalnoj koncertnoj sceni. Oba nastupa predstavljaju vrhunce moje dosadasnje glazbene djelatnosti te vazan doprinos
umjetni¢kom zivotu Sveucilista i Sire zajednice.

Sazetak

In the academic year 2024./2025, I had the opportunity to perform as a soloist on two occasions with the Zagreb
Philharmonic Orchestra, presenting myself as a student of the Academy of Music, University of Zagreb, in Croatia’s most
prestigious concert venue — the Vatroslav Lisinski Concert Hall. The first performance took place as part of the concert Na
dar, a collaborative project between the Zagreb Philharmonic and students of the Academy of Music. On this occasion, I
performed Cello Concerto in A minor, Op. 129 by Robert Schumann. This performance demanded a high level of technical
proficiency, artistic maturity, and expressive depth, as well as professional collaboration with the orchestra. The project

Summary aimed to connect young musicians with professional ensembles and to support their artistic development through public
performance opportunities. The second solo performance occurred within the Feelharmonija concert series, as part of the
Young Debutants program. I performed Ko/ Nidrei for cello and orchestra, Op. 47 by Max Bruch — a composition of
profound emotional expression and technical complexity. This performance marked an important milestone in my artistic
journey and affirmed the quality of my interpretations on the professional stage. Both performances represent highlights of
my musical activity to date and constitute a valuable contribution to the artistic life of the University and the broader
cultural community.

Tekstilno-tehnoloski fakultet

Autori Naslov

Tijelo kao medij: utjecaj performansa Tomislava Gotovca na

73. Iva Klari¢ - o
suvremeno drustvo i vizualnu kulturu

Ovaj se rad bavi umjetni¢kim opusom Tomislava Gotovca, pionira hrvatske i jugoslavenske performativne umjetnosti.
Poseban naglasak stavljen je na tijelo kao umjetnicki medij te na nacine na koje su njegovi javni performansi izazivali
drustvene reakcije, rusili tabue i §irili granice poimanja umjetnosti. Cilj istrazivanja jest analizirati utjecaj Gotovéevih
akcija na percepciju performansa u kulturnom i politickom kontekstu njegova vremena te ispitati njihovu relevantnost za

Sazetak suvremenu vizualnu kulturu. Metodoloski okvir temelji se na teorijskoj analizi, komparativnom i kulturoloskom pristupu.
Rezultati pokazuju da Gotovéeva djela nadilaze estetske okvire te se o¢ituju kao snazne drustveno-politicke geste.
Usporedba s danasnjim performansima potvrduje da njegova radikalnost i provokativnost i dalje inspiriraju suvremene
umjetnike, dok se zakljucuje da je njegovo nasljede klju¢no za razumijevanje performansa kao jednog od sredisnjih medija
suvremene umjetnosti.

This paper examines the artistic work of Tomislav Gotovac, a pioneer of Croatian and Yugoslav performance art. Special
emphasis is placed on the body as an artistic medium and on the ways in which his public performances provoked social
reactions, challenged taboos, and expanded the boundaries of art. The aim of the research is to analyze the impact of
Gotovac’s actions on the perception of performance within the cultural and political context of his time, as well as to

Summary explore their relevance for contemporary visual culture. The methodological framework is based on theoretical analysis, as
well as comparative and cultural approaches. The results show that Gotovac’s works transcend aesthetic frameworks and
manifest as powerful socio-political gestures. A comparison with contemporary performances confirms that his radicalism
and provocative nature continue to inspire modern artists, while it is concluded that his legacy is crucial for understanding
performance as one of the central media of contemporary art.

Interdisciplinarno znanstveno podrudje

Geotehnicki fakultet
Autori Naslov
74 Stell Tuksar Utjecaj ionizirajuéeg zratenja i radona na kvalitetu zraka u
stambenim objektima
Sazetak Radon je prirodni radioaktivni plin bez boje i mirisa koji se nalazi u Zemljinoj kori te je glavni prirodni izvor radijacije na

Zemlji. Koncentracija radona je na otvorenim prostorima uglavnom niska, no unutar zatvorenog prostora moze biti vrlo
visoka te kao takva moze ugroziti zdravlje ljudi (oSte¢enje DNK, razvoj karcinoma...). U svrhu isticanja vaznosti problema
povisene koncentracije radona u zatvorenim prostorima, proveden je monitoring ionizirajuéeg zracenja i radona na vise
toc¢aka na jednoj mjernoj lokaciji. Vrijednosti ioniziraju¢eg zracenja kretale su se unutar dopustenog raspona za stambene
prostorije, ali su varirale izmedu prostorija i tijekom razli¢itih mjeseci. Mjerenje koncentracije radona u hladnijem dijelu
godine bile su znatno povisene u odnosu na topliji dio godine. Glavni razlog toga je mogucnost redovitog provjetravanja i
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bolja cirkulacija zraka unutar prostorije tijekom toplijih mjeseci. Analizom je utvrdeno da se u prostorijama poput podruma
i garaze, kada se izostavi provjetravanje koncentracije radona naglo rastu. Dobiveni rezultati jasno ukazuju da su redovito
provjetravanje, dobra cirkulacija zraka i periodi¢no pracenje koncentracije radona kljuéne mjere prevencije. Ukoliko
koncentracija radona unato¢ koristenju mjera prevencije i dalje znacajno prelaze grani¢nu vrijednost od 300

Bq/m3 potrebno je provesti tehnicku sanaciju.

Radon is a naturally occurring radioactive gas that is colorless and odorless, found in the Earth ‘s crust, and represents the
main natural source of radiation on Earth. While radon concentrations are generally low in open spaces, they can become
very high indoors, posing a significant health risk (such as DNA damage, cancer development, etc.). To emphasize the
importance of elevated radon concentrations in enclosed spaces, monitoring of ionization radiation and radon levels was
conducted at multiple points within a single measurement location. The values of ionizing radiation remained within the
permissible range for residential areas but varied between rooms and throughout different months. Radon concentrations
measured during the colder part of the year were significantly higher compared to those in the warmer months. The main
reason for this is the possibility of regular airing and better air circulation during warmer weather. Analysis showed that in
areas such as basements and garages, when airing is lacking, radon concentrations increase sharply. The results indicate that
regular airing, good air circulation, and periodic monitoring of radon levels are essential preventive measures. If, despite

Summary

these measures, radon concentration continues to significantly exceed the threshold of 300 Bq/m3, technical remediation is
required.

Umjetnic¢ko interdisciplinarno podrucje

(b) Nagrada za timski znanstveni i umjetnicki rad (tri do deset autora)

Biomedicina i zdravstvo

Biotehni¢ke znanosti

Drustvene znanosti

Fakultet hrvatskih studija

Autori Naslov

Laura Banek, Jana Benkovi¢, Ela Dlaka, Andrijana Lonc¢ar,  Politicka apatija ili aktivizam? Kako Generacija Z pristupa

75. . .. e
Leona Milosavljevié¢ politici u digitalnom dobu

Ovo istrazivanje analiziralo je politicku participaciju Generacije Z u Hrvatskoj u digitalnom dobu, a naglasak je stavljen na
razliku izmedu formalnog i neformalnog politickog sudjelovanja. Teorijski okvir ¢ini Bourdieuova teorija, koja obuhvaca
tri teorijska koncepta: kapital, polje i habitus. Provedeno istrazivanje je kvantitativno s prigodnim uzorkom od 329
punoljetnih pripadnika Generacije Z (18-30 godina) s prebivaliS§tem u Hrvatskoj. Neke od varijabli koje su ispitivane putem
online ankete izradene u alatu Google Forms bile su: ucestalost konzumacije politickog sadrzaja putem razli¢itih drustvenih
mreza, razina povjerenja u politicare, nezavisne influencere i tradicionalne medije i druge relevantne varijable. Po zavrsetku
obrade podataka sakupljenih putem ankete, rezultati su pokazali da sudionici istrazivanja koji su vise izloZeni politickom
sadrzaju putem drustvenih mreza imaju vedi interes za politicke informacije, ali negativna posljedica je da formalno
politicko sudjelovanje, kao $to su ¢lanstvo u strankama i glasanje opada. Ucestalost online aktivizma (,,clicktivism*) nije se
pokazala kao kljucni indikator offline kolektivne akcije kada se kontrolira opéi interes za politiku. Istrazivanje je pokazalo
da ispitanici generalno pokazuju nisku razinu povjerenja i prema influencerima i prema profesionalnim politicarima.
Preporucuje se nastavak istrazivanja korelacija izmedu politickog angazmana putem druStvenih mreza i formalnog
politi¢kog sudjelovanja te izrada programa i strategija koji ¢e povecati informiranost mladih o vaznosti politickog
sudjelovanja i time ih potaknuti na uklju¢ivanje u formalnu politiku

Sazetak

Summary This research analyzed the political participation of Generation Z in Croatia in the digital age, with an emphasis on the
difference between formal and informal political participation. The theoretical framework is Bourdieu's theory, which
includes three theoretical concepts: capital, field, and habitus. The research was conducted quantitatively with a convenient
sample of 329 adult members of Generation Z (18-30 years old) residing in Croatia. Some of the variables examined
through an online survey created in the Google Forms tool were: frequency of consumption of political content via various
social networks, level of trust in politicians, independent influencers, and traditional media, and other relevant variables.
Upon completion of the processing of the data collected through the survey, the results showed that research participants
who are more exposed to political content via social networks have a greater interest in political information, but the
negative consequence is that formal political participation, such as party membership and voting, decreases. The frequency
of online activism (“clicktivism”) did not appear to be a key indicator of offline collective action when controlling for
general interest in politics. The research showed that respondents generally show low levels of trust in both influencers and
professional politicians. It is recommended to continue researching the correlations between political engagement via social
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networks and formal political participation, and to develop programs and strategies that will increase young people's
awareness of the importance of political participation and thus encourage them to get involved in formal politics.

76. Sara Tomas, Nika Vukosav, Krista Zuber Rizi¢no ponasanje kockanja kod srednjoskolaca

Cilj ovog istrazivanja bio je prikupiti informacije o rizicnom ponasanju kockanja kod srednjoskolaca u gradu Zagrebu te
shodno tome identificirati obrasce takvog ponasanja. Podaci o kockanju srednjoskolaca prikupljeni su Google obrascem uz
prisustvo istrazivaca u 7 gimnazija i strukovnih srednjih skola. Obuhvaceno je 27 razreda od prvog do Cetvrtog razreda,
odnosno 467 ucenika u dobi od 14 do 19 godina. Rizi¢no ponasanje kockanja mjereno je Kanadskim upitnikom kockanja
adolescenata (CAGI, Tremblay i sur., 2010), a osobine li¢nosti Skalom Velepetorog modela licnosti — IPIP-50 (Mlaci¢ i
Goldberg, 2007) te Skalom trazenja uzbudenja (Zuckerman i sur., 1964). Rezultati pokazuju da je 86,4% ucenika izjavilo da
su u posljednja tri mjeseca sudjelovali u barem jednoj aktivnosti kockanja, dok se njih 13,8% moze klasificirati u skupinu
potencijalno riziénih kockara. Pronadena je statisticki znacajna razlika izmedu muskih i zenskih ucenika u ucestalosti
kockanja, na naéin da muski ucenici kockaju znacajno ¢esée od Zenskih. Takoder, provedbom analize varijance, utvrdena je
statisticki znacCajna razlika izmedu starijih i mladih ucenika, na nacin da stariji ucenici ¢esc¢e sudjeluju u aktivnostima

Sazetak

kockanja od mladih. Ovisno o obliku kockanja, sve ukljucene osobine li¢nosti pokazale su se statisticki znacajnim
prediktorima. Ipak, zbog manjka relevantne literature i kontradiktornih nalaza, potrebno je provesti dodatna i opseznija
istrazivanja, posebice ona longitudinalnog tipa, kako bi se dobio uvid u pocetak, razvoj i potencijalnu eskalaciju ve¢
postojecih obrazaca kockanja kod adolescenata.

The aim of this study was to collect information on risky gambling behavior among high school students in the city of
Zagreb and identify patterns of such behavior. Data on students’ gambling were collected via a Google Forms, administered
with the presence of researchers in 7 gymnasiums and vocational secondary schools. A total of 27 classes from the first to
the fourth year were included, involving 467 students aged 14 to 19. Risky gambling behavior was measured using the
Canadian Adolescent Gambling Inventory (CAGI, Tremblay et al., 2010), personality traits were assessed using the IPIP-50
Five-Factor Personality Model Scale (Mlaci¢ & Goldberg, 2007), and sensation seeking was measured using the Sensation
Seeking Scale (Zuckerman et al., 1964). The results show that 86,4% of students reported participation in at least one

Summary gambling activity at least once in the past three months, while 13,8% can be classified as potentially at-risk gamblers. A
statistically significant difference was found between male and female students in terms of gambling frequency, with male
students gambling significantly more often than their female peers. Furthermore, analysis of variance revealed a statistically
significant difference between younger and older students, indicating that older students are more frequently engaged in
gambling activities. Depending on the type of gambling, all included personality traits proved to be statistically significant
predictors. However, due to the lack of relevant literature and contradictory findings, further and more comprehensive
research is needed, especially of a longitudinal nature, in order to gain insight into the onset, development, and potential
escalation of existing gambling patterns among adolescents.

Fakultet politickih znanosti

Autori Naslov

It's Giving Gender Gap: Drustveno-politi¢ki stavovi mladih

77. Ana-Marija Ferenéak, Selena Skrni¢ki, Anto Corié .
u Hrvatskoj

Ovaj rad analizira rodne razlike u politickim stavovima mladih u Republici Hrvatskoj na temelju podataka iz aplikacije
Izborni kompas za parlamentarne izbore 2024. godine. Kroz 15 varijabli rasporedenih u $est kategorija ispitane su spolne,
dobne i regionalne razlike medu mladima od 18 do 30 godina. Dosadasnja istrazivanja provedena u Zapadnoj Europi i
SAD-u pokazuju da Zene ¢esée zauzimaju stavove blize lijevom politickom spektru, dok muskarci teze tradicionalnome
svjetonazoru. Ovim radom prikazujemo situaciju u Hrvatskoj te istrazujemo postoji li 1 ovdje slican rodni jaz i u kojoj mjeri
mladi u Hrvatskoj prate obrasce zabiljezene u zapadnim drustvima.

Sazetak

This paper analyzes gender differences in the political attitudes of young people in the Republic of Croatia, based on data
from the Election Compass application for the 2024 parliamentary elections. Using 15 variables grouped into six
categories, the study examines gender, age, and regional differences among youth aged 18 to 30. Previous research

Summary conducted in Western Europe and the United States has shown that women tend to adopt positions closer to the left of the
political spectrum, while men are more inclined towards traditional stances. This paper presents the situation in Croatia,
exploring whether a similar gender gap exists and to what extent Croatian youth follows the patterns observed in Western
societies.

Humanisti¢ke znanosti

Prirodne znanosti

Fakultet kemijskog inZenjerstva i tehnologije

Autori Naslov
- s Karbamati u borbi protiv neurodegenerativnih poremecaja —
78. Sara Gregi¢, Tea Horvat, Sara Mili¢ . . “.l. .. p . v ned .g rativiuh p . .']
sinteza, inhibicija kolinesteraza i molekulsko modeliranje
Sazetak Cilj ovog rada bila je sinteza novih derivata karbamata i prouc¢avanje njihovih svojstava s moguénosti selektivne inhibicije

prema enzimu butirilkolinesterazi kao terapiji za neuroloske poremecaje u odmakloj fazi Alzheimerove bolesti. Sinteza je
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temeljena na termickoj reakciji odgovarajuceg hidroksi-derivata i N, N-disupstituiranog karbamoil-klorida. Provedenom
sintezom dobivene su Cetiri skupine karbamata: metilkarbamati (1-8), dimetilkarbamat (9), etil-metilkarbamati (10-18) i

morfolin-4-karboksilati (19-22). Dobiveni spojevi su spektroskopski okarakterizirani 'H i 13C NMR tehnikom te HRMS
analizom. Dodatno, za dva karbamatna spoja (1 i 2) uspje$no su snimljene i kristalne strukture. Od ukupno 22 derivata na
njih ¢ak 18 provedena su ispitivanja inhibicijske aktivnosti, pri ¢emu se od posebne vaznosti istice morfolinski derivat 19 s
iznimno niskom ICs vrijednos¢u selektivno prema BChE (26,5 nM). Od ostalih rezultata istie se i inhibicija BChE
spojeva 11 10, te su upravo ta tri spoja odabrana za studij molekulskog pristajanja. Od testiranih spojeva, samo je spoj 19
pokazao sposobnost smanjenja proizvodnje TNF-a u LPS-stimuliranim PBMC stanicama, dok su spojevi 10, 19 1 20
iskazali povoljan farmakokineticki profil, zadovoljavajucu sposobnost prolaska krvno-mozdane barijere i nisku predvidenu
toksi¢nost, $to ih svrstava medu potencijalne kandidate za daljnja istrazivanja.

The aim of this work was the synthesis of new carbamate derivatives and the study of their properties with the possibility of
selective inhibition towards enzyme butyrylcholinesterase as a therapy for advanced neurological disorders such as
Alzheimer's disease. The synthesis was based on the thermal reaction of the corresponding hydroxy derivative and N,N-
disubstituted carbamoyl chloride. The synthesis yielded four groups of carbamates: methylcarbamates (1-8),
dimethylcarbamate (9), ethylmethylcarbamates (10—18) and morpholine-4-carboxylates (19-22). The obtained compounds

were spectroscopically characterized by 'H and 3C NMR techniques and by MS and HRMS analysis. In addition, crystal

Summary structures were successfully recorded for two carbamate compounds (1 and 2). From a total of 22 derivatives, as many as
18 of them were tested for inhibitory activity, where the morpholine derivative 19 with an extremely low BChE-selective
IC5 value (26.5 nM) is of particular importance. Among the other results, the inhibition of BChE compounds 1 and 10
stands out, and these three compounds were chosen for the molecular docking study. Of the tested compounds, only
compound 19 showed the ability to reduce TNF-a production in LPS-stimulated PBMC cells, while compounds 10, 19 and
20 showed a favorable pharmacokinetic profile, satisfactory ability to cross the blood-brain barrier and low predicted
toxicity, which ranks them among potential candidates for further research.

Tehnicke znanosti
Fakultet elektrotehnike i ra¢unarstva

Autori Naslov

79. Toni Vukovié, Teo Putarek, Marko Simié Dizajn i razvoj trokrilne rotacijske bespilotne letjelice

U radu je opisan proces dizajna, razvoja i testiranja trokrilne bespilotne letjelice s rotacijskim sposobnostima. Platforma
kombinira Arduino kontroler, XBee komunikaciju i Python algoritme upravljanja, uz fokus na sigurnosnim mehanizmima i
modularnosti sustava. lako testiranja pokazuju nedostatak potrebnog uzgona za samostalno polijetanje, koncept je potvrden
i pruza moguénost daljnjih optimizacija mehanickih i pogonskih komponenti. Rezultati istrazivanja i ispitivanja mogu se
primijeniti u edukativne, istrazivacke i industrijske svrhe, uz potencijal za prosirenje funkcionalnosti integracijom kamera,
LiDARa i drugih senzora.

This paper describes the design, development, and testing of a three-wing unmanned aerial vehicle with rotation
capabilities. The platform integrates an Arduino controller, XBee communication modules, and Python-based control
algorithms, with a strong focus on safety mechanisms and system modularity. While testing revealed insufficient lift for

Summary autonomous takeoff, the concept has been validated and offers significant potential for further optimization of mechanical
and propulsion components. The results of the research and experiments can be applied in educational, research, and
industrial contexts, with the possibility of expanding functionalities through the integration of cameras, LIDAR, and other
Sensors.

Sazetak

Fakultet elektrotehnike i ra¢unarstva i Farmaceutsko-biokemijski fakultet

Autori Naslov

Primjena nanocestica cinkovog oksida za fotokatalitiCku

. Dora Ivrla¢ (FER), Lucija Stipeti¢ (FER), Mi i¢ (FBF
80 ora Ivrlag ( ), Lucija Stipetic ( )» Mia Jovani¢ (FBF) razgradnju organskih bojila u procesu procis¢avanja vode

Sazetak Demografski rast i ubrzana urbanizacija doveli su do znacajnog poveéanja potraznje za pitkom vodom i energijom.
Prekomjerno iskoristavanje podzemnih vodenih resursa te neregulirano ispustanjem kanalizacijskih i industrijskih otpadnih
voda, narocito u zemljama u razvoju i nerazvijenim regijama, znatno je doprinijelo pogorSanju kvalitete vode na globalnoj
razini. Zbog ovih razloga potreba za odrzivim rjeSenjima za procis¢avanje i dezinfekciju vode nikada nije bila vaznija.
Nuzno je pronaci povoljnije reakcijske uvjete i djelotvorne katalizatore za uklanjanje zagadivaca iz vode, a od kraja 20.
stoljeca se u tu svrhu istrazuje heterogena fotokataliza. Cinkov oksid anorganski je spoj koji ima vrlo veliku primjenu u
industriji te predstavlja jednu od novijih tehnologija s potencijalom uspjesne primjene u uklanjanju necistoca iz vode putem
fotokatalize. Fotokataliticki procesi odvijaju se pri sobnoj temperaturi i atmosferskom tlaku, §to rezultira smanjenom
energetskom potro$njom za provedbu prociséenja vode u usporedbi sa skupljim tehnikama poput elektrodeionizacije ili
nanofiltracije. Uz to, koriStenje Sunceve svjetlosti kao izvora energije znacajno doprinosi smanjenju troskova i povecanju
ekoloske odrzivosti procesa. Heterogena fotokataliza ne zahtijeva dodatak jakih kemikalija te ne proizvodi sekundarni
otpad, §to dodatno pojednostavljuje proces pro¢is¢avanja vode i minimalizira negativan utjecaj na okoli$. U radu je
provedena detaljna eksperimentalna karakterizacija fotokataliticke razgradnje organskih bojila pomocu koloidne smjese
ZnO uz koristenje UV i solarne lampe te ispitivanje svojstava cinkovog oksida kao fotokatalizatora s ciljem njegovog
ucinkovitog koriStenja u procesu pro¢iséavanja vode. Rezultati istrazivanja pokazali su da brzina i tijek fotokataliticke
reakcije dodatkom dvaju bojila vise ne prate kineti¢ki model u odnosu kada je prisutno samo jedno bojilo. Jasno je da
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dodatak vie razli¢itih bojila znacajno usporava proces razgradnje te je takoder pokazano da se mijeSanjem razli¢itih bojila
vi$e ne moze jednostavno predvidjeti tijek fotokatalize. Nehomogena raspodjela bojila u vodi te nepredvidive i
kompleksnije reakcije zbog prisutnosti vise tvari u smjesi samo su neki od problema koji oteZzavaju to¢no predvidanje
trajanja i efikasnosti reakcije. lako je UV-lampa efikasnija opcija za ubrzano provodenje reakcije razgradnje organskih
bojila u odnosu na solarnu lampu, pokazano je kako Suncevo zracenje svejedno sluzi kao vrlo efikasan izvor energije za
ova metoda predstavlja jednostavni, ,,zeleni”, samoodrzivi i energetski isplativi na¢in uklanjanja necistoca iz vode. Takoder
je pokazano kako je primjena cinkovog oksida puno znacajnija za degradaciju bojila u slucaju solarne nego UV-lampe.
Izlaganjem uzoraka zra¢enju pokazano je kako se stupanj degradacije povecao priblizno tri puta pri koristenju katalizatora
u odnosu na kontrolni uzorak. Ovaj rezultat stoga ima veliki potencijal za primjenu u industrijskim procesima procis¢avanja
vode.

Population growth and rapid urbanization have led to a substantial increase in demand for potable water and energy.
Excessive exploitation of groundwater resources and unregulated discharge of domestic and industrial wastewater,
particularly in developing countries and underdeveloped regions, have significantly contributed to a deterioration of water
quality worldwide. For these reasons, sustainable solutions for water purification and disinfection have never been more
important. It is essential to find milder reaction conditions and efficient catalysts for the removal of pollutants from water,
and since the late 20th century, heterogeneous photocatalysis has been researched for this purpose. Zinc oxide is an
inorganic compound that has widespread industrial applications and represents a relatively new technology with promising
potential for the effective removal of contaminants from water through photocatalysis. Photocatalytic processes occur at
room temperature and atmospheric pressure, resulting in reduced energy consumption for water treatment compared to
more expensive techniques such as electrodeionization or nanofiltration. Furthermore, utilizing sunlight as an energy source
significantly contributes to cost reduction and increased environmental sustainability of the process. Heterogeneous
photocatalysis does not require the addition of strong chemicals nor does it produce secondary waste, further simplifying
the treatment process and minimizing environmental impact. In this study, a detailed experimental characterization of the

Summary photocatalytic degradation of organic dyes was carried out using a colloidal ZnO mixture under both UV and solar lamps,
along with the investigation of the properties of zinc oxide as a photocatalyst to enable its effective application in water
purification. Our results showed that the rate and course of the photocatalytic reaction become unpredictable when only two
dyes are added. It is clear that the addition of multiple dyes considerably slows down the degradation process, and it has
also been demonstrated that mixing different dyes makes it impossible to easily predict the progress of photocatalysis.
Inhomogeneous distribution of dyes in water and unpredictable and more complex reactions 60 due to the presence of
multiple substances in water are just some of the problems that hinder precise prediction of the duration and efficiency of
the reaction. Although the UV-lamp is a more efficient option for accelerating the degradation reaction of organic dyes
compared to the solar lamp, it has been shown that sunlight still serves as a very effective energy source for the degradation
of organic dyes when using zinc oxide. A slower reaction rate is not a major issue, since this method represents a simple,
self-sustaining and energy-efficient way of removing contaminants from water. It was also shown that the use of zinc oxide
is much more effective in the case of a solar lamp than a UV-lamp. Upon exposure to irradiation, the degree of degradation
of the sample with the photocatalyst increased by approximately threefold when the catalyst was used compared to the
control sample. This result therefore has great potential for application in industrial water treatment processes.

Fakultet prometnih znanosti

Autori Naslov

Sandra Stipeti¢, Mila Ivankovié¢, Bruno Bili¢, Matko Izrada YOLO modela za detekciju bespilotnih letjelica na

81. e ., . .
Stipicevic¢ termalnim snimkama

U ovome radu opisan je razvoj modela koji s velikom precizno$c¢u detektira bespilotne letjelice na termalnim snimkama.
Kako vecina danasnjih sustava za detekciju bespilotnih letjelica koristi vidljivi dio spektra za obradu snimki, cilj ovog rada
bio je osmisliti i razviti model koji bi uspjesno detektirao bespilotne letjelice tijekom losih vremenskih uvjeta i nocu.
Toplinsko zracenje koje biljezi termalna kamera prilikom snimanja omogudilo je da bespilotna letjelica bude vidljivaiu
onim trenutcima kada je nevidljiva golim okom. Prilikom razvitka modela jedan od ciljeva bio je i izbje¢i ru¢no

Sazetak oznacavanje bespilotnih letjelica. Zbog toga je prvotno razvijen model za detekciju bespilotnih letjelica na vizualnim
snimkama. Takav model znac¢ajno je olaksao kreiranje skupa termalnih snimaka koje su dalje koriStene za treniranje novog
modela. Cjelokupni proces detaljno je opisan u radu, od prvog i najvaznijeg koraka koji je bio kreiranje snimki i let
bespilotnih letjelica, preko razvitka programskog koda i izrade modela, te do usporedbe razlicitih rezultata treniranja
modela. Ovaj rad prikazuje uspjesnost preciznog detektiranja bespilotnih letjelica na termalnim snimkama pomo¢u YOLO
modela, ¢ime je ostvaren glavni cilj projektnog rada.

This paper describes the development of a model that detects unmanned aerial vehicles (UAVs) on thermal images with
high precision. Since most of today's UAVs detection systems use the visible part of the spectrum to process images, the
aim of this work was to design and develop a model that would successfully detect UAVs during bad weather conditions as
well as at night. The thermal radiation recorded by the thermal imaging camera allowed UAVs to be visible even when it
was invisible to the naked eye. When developing the model, one of the goals was also to avoid manual marking of the

Summary UAVs. Therefore, a model was initially developed to detect UAVs on visual images, which greatly facilitated the creation of
a set of thermal images that were then used to train the new model. The entire process is described in detail in this paper,
from the first and most important step, which was the creation of the images and the flight of UAVs, to the development of
the program code and the creation of the model, and the comparison of different results of the training model. This work
demonstrates the success of the precise detection of UAVs on thermal imagery using the YOLO model, thus achieving the
main objective of the project work.
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Magdalena Antolkovié¢, Fabijan Ereiz, Fran Hruskar, Mia
82. Prgomet, Anastazia Puhalovi¢, Denis Sinkovié¢, Dominik
Sari¢, Mateo §ego, Antonio Varovié¢

Suvremene metode upravljanja u razvoju inovativnih
mehatronickih sustava

Studenti studija Mehatronika i robotika izradili su devet eksperimentalnih sustava s elektricnim i pneumatskim pogonom
koji povezuju konstrukcijska rjeSenja, pogone, napredne tehnologije upravljanja, senzorske sustave, programiranje i druge
tehnicke discipline. Izradeni sustavi mogu se koristiti u laboratorijskom radu kao edukacijske nastavne makete za
objasnjenje temeljnih znacajki upravljanja mehatronickih i robotskih sustava. Time se naglaSava vaznost prakticnog rada u
obrazovanju iz podrucja automatizacije, mehatronike i robotike. Opéenito se podrucje automatike, a osobito upravljanje
mehatronickim i robotskim sustavima svrstava u kategoriju apstraktnijih disciplina u inzenjerstvu, koja se najbolje mogu
objasniti kroz demonstraciju rada razlicitih, atraktivnih sustava na prakti¢nim eksperimentalnim modelima. Raznovrsni
mehatronicki i robotski sustavi predstavljaju jedno od najpropulzivnijih suvremenih znanstvenih disciplina i o¢ekivano

Sazetak podrucje rada veceg broja buduéih inZenjera tehnickih struka. U radu su predstavljeni razli¢iti funkcionalni uredaji, od
sustava za automatsko doziranje, sortiranje i upravljanje specifi¢nim vozilima, do robotskih sustava za zastitu ljudi u
opasnim situacijama i automatiziranih rjeSenja u prehrambenoj i reciklaznoj industriji. Svi projekti demonstriraju
interdisciplinarni pristup 1 integraciju vise tehnickih podrucja, ukljucujuéi projektiranje, elektrotehniku, pneumatiku,
upravljacke algoritme, upotrebu senzora, programsku logiku i rad s mikrokontrolerima. Studenti su kroz projekte usvojili i
primijenili suvremene inzenjerske metode, pokazujuéi visoku razinu samostalnosti, kreativnosti i tehnicke kompetencije.
Uklju¢ivanjem u industrijsku praksu tijekom realizacije projekata, dodatno su razvili suradnju s gospodarstvom, a dobiveni
sustavi predstavljaju otvorenu platformu za daljnja unaprjedenja i istrazivanja. Ovi projekti isti¢u se kao primjeri
kvalitetnog prakti¢nog obrazovanja koje odgovara aktualnim izazovima u podrucju mehatronike i robotike.

Students of Mechatronics and Robotics studies have developed nine experimental systems with electric and pneumatic
drives that connect structural solutions, drives, advanced control technologies, sensor systems, programming, and other
technical disciplines. The developed systems can be used in laboratory work as educational teaching models for explaining
fundamental characteristics of mechatronic and robotic system control. This shows the importance of practical work in
education in the fields of automation, mechatronics, and robotics. In general, the field of automation, and especially
controlling mechatronic and robotic systems, is one of the more abstract areas in engineering, which can best be explained
by showing how different, interesting systems work on practical experimental models. Various mechatronic and robotic
systems represent one of the most advancing modern scientific fields and an expected work area for many future engineers

Summary in technical jobs. The work presents various functional devices, from systems for automatic dosing, sorting, and control of
specific vehicles, to robotic systems for protecting people in dangerous situations and automated solutions in the food and
recycling industries. All projects demonstrate an interdisciplinary approach and integration of multiple technical areas,
including design, electrical engineering, pneumatics, control algorithms, sensor usage, programming logic, and work with
microcontrollers. Through the projects, students have adopted and used modern engineering methods, showing a high level
of independence, creativity, and technical competence. By taking part in industrial practice during project implementation,
they have further developed cooperation with the business, and the resulting systems represent an open platform for further
improvements and research. These projects stand out as examples of quality hands-on education that matches current
challenges in mechatronics and robotics.

Umjetnicko podrucje

Akademija dramske umjetnosti

Autori Naslov
33 Noa Nikoli¢, David Uranjek, Blaz Ordani¢, Ivana Brajdi¢,  Projekt PitchADU 2025. — Pitching forum Akademije
' Marta Sikora, Valentin Saban dramske umjetnosti
Sazetak PitchADU je jedinstveni studentski program osmisljen kako bi studenti Akademije dramske umjetnosti Sveucilista u

Zagrebu stvorili mogucnost prezentirati svoje kreativne ideje i umjetnicke projekte profesionalcima iz audiovizualne
industrije i §iroj javnosti s ciljem prikupljanja sredstava za njihovu realizaciju. Program je sastavljen od radionice javnog
nastupa i prezentacijskog (pitching) foruma u sklopu kojeg studenti predstavljaju svoje audiovizualne projekte (kratke
igrane filmove, dokumentarne filmove, TV formate i serije) profesionalcima iz domace audiovizualne industrije s ciljem
prikupljanja sredstava potrebnih za realizaciju njihovih projekata. Studenti koji produ selekcijski proces i budu odabrani za
sudjelovanje u programu PitchADU, prvo prolaze mentoriranu radionicu javnog nastupa koja je rasporedena u tri bloka.
Tijekom te radionice, studenti pripremaju svoje prezentacijske nastupe, odnosno pitchinge i usavrsavaju svoje vjestine
javnog nastupa. Nakon §to uspjesno produ radionicu javnog nastupa, studenti svoje projekte prezentiraju na pitching
forumu kojim se studentima nastoji omoguciti pristup profesionalnom svijetu javnom prezentacijom, tj. pitchem, vlastitih
projekata. Projekti se predstavljaju predstavnicima televizija, produkcijskih kuca, festivala, filmskim redateljima i ostalim
struénjacima iz audiovizualnog sektora zainteresiranima za pracenje, angazman, otkup i suradnju na projektima. Uz to, u
publici su i predstavnici Hrvatskog audiovizualnog centra, MEDIA Deska Hrvatske, Ministarstva kulture i medija, Vijeca
za elektronicke medije te strukovnih i umjetni¢kih udruga koje djeluju u Hrvatskoj. Tijekom pitchinga, studenti imaju na
raspolaganju maksimalno 5 minuta za predstavljanje projekta, ekipe i prikazivanje materijala. Potom je, na kraju svakog
pitcha, predvideno vrijeme za pitanja te komentare Zirija i publike. Na kraju foruma, projektu kojeg je odabrao stru¢ni ziri,
dodjeljuje se glavna nagrada od 900,00 eura, a uz glavnu nagradu, postoje i nagrade iz publike koju ¢ine profesionalci iz
audiovizualne industrije koji prema vlastitom nahodenju mogu izabrati projekte koji su im se posebno dopali te ih nagraditi
u vidu financijskih ili drugih potrebnih sredstava za produkciju, koprodukcijskim potporama ili pak otkupom formata.
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Nakon dodjele nagrada, PitchADU zavr$ava prikladnim druzenjem studenata Akademije dramske umjetnosti Sveucilista u
Zagrebu i profesionalaca hrvatske audiovizualne industrije §to je studentima savrSena prilika za umrezavanje, stvaranje
novih kontakata u profesionalnom okruzenju i sklapanje razli¢itih projektnih suradnji u buduénosti. PitchADU se odrzava
svake godine i organiziraju ga studenti Odsjeka produkcije na Akademiji dramske umjetnosti. Ove godine organizatori su
(abecednim redom): Ivana Brajdi¢, Noa Nikoli¢, Blaz Ordani¢, Marta Sikora, Valentin Saban i David Uranjek. Ovogodisnje
izdanje programa PitchADU bilo je osmo po redu, a kroz selekcijski postupak odabrano je 11 studentskih projekata koji su
predstavljeni u sklopu pitching foruma. U publici se okupilo stotinjak filmskih i audiovizualnih profesionalaca iz zemlje i
regije, a za realizaciju prezentiranih projekata sve ukupno je ove godine prikupljeno 3000 eura ¢ime je snazno potaknuto
stvarala$tvo mladih filmskih umjetnika i ¢cime se znacajno unaprijedila kvaliteta njihovih projekata.

PitchADU is a unique student initiative designed to empower students of the Academy of Dramatic Art at the University of
Zagreb by providing them with the opportunity to present their creative ideas and artistic projects to professionals from the
audiovisual industry and the wider public. The primary aim of the program is to support the realization of these projects by
facilitating exposure, networking, and funding. The program consists of a public speaking workshop and a pitching forum,
where selected students present their audiovisual projects—including short fiction films, documentaries, television formats,
and series—to leading figures from Croatia’s audiovisual sector. The objective is to secure the resources necessary for the
production of their works. Students who pass the selection process and are invited to participate in PitchADU begin with a
mentored public speaking workshop divided into three sessions. During this workshop, they develop and refine their project
pitches, hone their presentation skills, and gain confidence in public performance. Upon successful completion of the
workshop, students present their projects at the PitchADU forum—a public event designed to offer them access to the
professional world through the live presentation of their work. The audience includes representatives from television
networks, production companies, film festivals, film directors, and other industry experts interested in discovering,
supporting, or collaborating on emerging projects. Additionally, representatives from the Croatian Audiovisual Centre,
MEDIA Desk Croatia, the Ministry of Culture and Media, the Council for Electronic Media, as well as various professional
and artistic associations are also in attendance. Each student team is given up to five minutes to present their project,
introduce their crew, and screen visual materials. At the conclusion of each pitch, time is allocated for questions and
feedback from the jury and audience. At the end of the forum, a professional jury selects one project to receive the main
award of €900. Alongside the jury prize, audience members—comprised of industry professionals—are invited to recognize
outstanding projects with additional awards, which may include financial contributions, production or co-production
support, or rights acquisition deals. Following the award ceremony, PitchADU concludes with an informal gathering of
Academy students and industry professionals—an ideal networking opportunity that fosters new connections and lays the
groundwork for future collaborations. PitchADU is held annually and organized by students of the Production Department
at the Academy of Dramatic Art. This year’s organizing team (in alphabetical order) included Ivana Brajdi¢, Noa Nikoli¢,
Blaz Ordanié, Marta Sikora, Valentin Saban, and David Uranjek. The 2025 edition marked the eighth iteration of the
program, with 11 student projects selected through a competitive process and presented during the pitching forum. More
than a hundred film and audiovisual professionals from Croatia and the surrounding region attended the event, and a total
of €3,000 was raised for the production of the presented projects—giving a significant boost to young filmmakers and
elevating the overall quality and visibility of their work.

Summary

Interdisciplinarno znanstveno podrudje

Umjetnicko interdisciplinarno podrucje

(c) Nagrada za individualni ili timski znanstveni i umjetnicki rad u podruéju translacijskih
istrazivanja (jedan do deset autora)

Biomedicina i zdravstvo

Biotehnic¢ke znanosti

Drustvene znanosti

Humanisti¢ke znanosti

Prirodne znanosti

file:///C:/Users/mzepec/Downloads/Sazetci nagradenih radova 2024 2025 (1).html 45/65



04. 11. 2025. 11:07 Izvjestaj Sazetci nagradenih radova

Tehnic¢ke znanosti

Umjetnicko podrucje

Interdisciplinarno znanstveno podrucje

Fakultet strojarstva i brodogradnje i Medicinski fakultet

Autori Naslov

Stjepan Vranjkovi¢ (FSB), Borna Kelovi¢ (MEF), Branimir =~ Razvoj mehani¢kog mjernog uredaja za individualizaciju

84. Kelovi¢ (MEF) pesara pomocu aditivnih tehnologija

Prolaps zdjeli¢nih organa (POP) se javlja kad se zdjeli¢ni organi spustaju u rodnicu iz svojih normalnih anatomskih
polozaja zbog slabosti ili ozljede potpornog sustava zdjelice §to znacajno smanjuje kvalitetu zivota tih pacijentica. Trenutno
dostupni pesari kao konzervativna opcija lijecenja POP-a, dolaze u unaprijed definiranim veli¢inama i oblicima, §to ¢esto
rezultira neadekvatnim prilagodbama za specifi¢ne anatomske karakteristike pacijentica tijekom prolapsa. To moze dovesti
do nelagoda, komplikacija, nezadovoljstva i potrebe za kirurS§kim zahvatima. Kao logi¢no rjeSenje ovih problema namece
se individualizacija pesara $to je moguce realizirati primjenom aditivnih 3D tehnologija. Takvi pesari pruzaju bolju potporu
zdjelinim organima, smanjuju rizik od komplikacija, te poboljSavaju ucinkovitost konzervativnog lijecenja POP-a. Prvi
korak u individualizaciji pesara je stvaranje uvida i mjerenje dimenzija rodnice na mjestu gdje se pesari implementiraju. To
je najvazniji i kljucni korak u individualizaciji pesara jer se na temelju dobivenih mjera definira njihov oblik i dimenzije.
Za ta mjerenja trenutno je moguce koristiti samo skupe i ne svugdje dostupne tehnologije i uredaje. Ovo istrazivanje je
rezultiralo razvojem dviju verzija prototipa jednostavnog mehanickog mjernog uredaja namijenjenog za mjerenje dimenzija
rodnice na mjestu postavljanja pesara i dobivanja mjera koje omoguéuju izradu individualiziranih pesara. Obje verzije
izradene su pomocu aditivnih tehnologija 3D printanja, Sto je omogucilo brzu i efikasnu izradu. Druga verzija ukljucuje
unapredenja u dizajnu, bolju ergonomiju, veci raspon mjerenja te povecanu ¢vrstocu komponenti. Odabrani materijali
zadovoljavaju medicinske standarde i prikladni su za viSekratnu upotrebu uz moguénost sterilizacije. Uredaj je dizajniran
da bude jednostavan, financijski pristupacan, a primjena brza, sigurna i bezbolna za pacijentice. Razvojem ovog
mehanickog mjernog uredaja i primjenom tehnologije 3D printanja za izradu individualiziranih pesara znacajno se
unapreduje lijeenje prolapsa zdjeli¢nih organa slijedeci svjetske trendove personalizirane medicine.

Sazetak

Pelvic organ prolapse (POP) occurs when the pelvic organs descend into the vagina from their normal anatomical positions
due to weakness or injury of the pelvic support system, significantly reducing the quality of life for affected patients.
Currently available pessaries, as a conservative treatment option for POP, come in predefined sizes and shapes, which often
results in inadequate fitting for the specific anatomical characteristics of patients during prolapse. This can lead to
discomfort, complications, dissatisfaction, and the need for surgical interventions. A logical solution to these issues is the
individualization of pessaries, which can be achieved through the application of additive 3D technologies. Such pessaries
provide better support for the pelvic organs, reduce the risk of complications, and improve the effectiveness of conservative
POP treatment. The first step in the individualization of pessaries is to gain insight and measure the dimensions of the
vagina at the site where the pessaries are to be implemented. This is the most important and crucial step in the
individualization process, as the shape and dimensions of the pessary are defined based on these measurements. Currently,
these measurements can only be performed using expensive and not widely available technologies and devices. This
research has resulted in the development of two versions of a prototype of a simple mechanical measuring device intended
for measuring vaginal dimensions at the site of pessary placement and obtaining measurements that enable the production
of individualized pessaries. Both versions were created using additive 3D printing technologies, which allowed for quick
and efficient production. The second version includes design improvements, better ergonomics, a wider measurement
range, and increased component strength. The selected materials meet medical standards and are suitable for repeated use
with the possibility of sterilization. The device is designed to be simple, financially accessible, and easy, safe, and painless
to use for patients. The development of this mechanical measuring device and the use of 3D printing technology for the
production of individualized pessaries significantly improves the treatment of pelvic organ prolapse, following global
trends in personalized medicine.

Summary

Umjetnic¢ko interdisciplinarno podrucje

(d) Nagrada za znanstveni i umjetnicki rad vecih razmjera - timski znanstveni i umjetnicki
rad (viSe od deset autora)

Biomedicina i zdravstvo
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Drustvene znanosti

Humanisti¢ke znanosti

Prirodne znanosti

Tehnicke znanosti

Fakultet strojarstva i brodogradnje

Autori Naslov
Vid Andrasi¢, Ivan Baji¢, Marko Briski, Ilijana Cvitanovié,
Maurizio Dellavia, Ivan Gaspar, Renato Grdanjski, Viktor
Harapin, Jelena Krizai¢, Evita Leljak, Anda Logara, Ines
Miji¢, Iva Mraz, Fran Nola, Patrik Perisi¢, Stela Perkovic,
Marta Petrov¢i¢, David Plank, Karlo Pongrac, Lovro Pucek,
Nikola Radi¢, Daniel Martoba Sadowski, Tomo Smital,
Matej Sali¢, Dino Valeti¢, Jan Vulama, Dario Zahatek, Bruno
Zanetti

85. Prvi hrvatski trka¢i automobil na vodik — H2CRO

Projekt H2CRO predstavlja znacajnu inicijativu u podruéju odrzive mobilnosti i vodikove tehnologije u Hrvatskoj. Njegov
je primarni cilj projektiranje i razvoj koncepta prototipa trkaceg vozila na vodikov pogon, koji integrira sustav gorivnih
¢lanaka s elektricnim pogonom kako bi se demonstrirala visoka razina znacajki uz ocuvanje okoliSne odgovornosti. Projekt
okuplja studente s vrijednim znanjem iz podrucja strojarstva radi rjeSavanja kljuénih izazova u konstrukciji vozila,
ukljucujuéi smanjenje mase, poboljSanje aerodinamike, energetsku ucinkovitost i sigurnost. Posebna se pozornost
posvecuje integraciji spremnika za vodik, sveznja gorivnih ¢lanaka i razvoju sustava za upravljanje energijom koji moze
podrzati zahtjeve visokih znacajki u trka¢im uvjetima. Osim tehnickih ciljeva, H2CRO nastoji podi¢i svijest o vodiku kao
¢istom energetskom nositelju, poti€uéi pritom suradnju izmedu studenata, akademske zajednice i1 industrije. Kao prvi
studentski trkaéi automobil na vodik u Hrvatskoj, projekt naglasava potencijal vodikove mobilnosti te postavlja temelje za
buducée inovacije u ovom podrucju.

Sazetak

The project H2CRO brings a great initiative in sustainable mobility and hydrogen technology in Croatia. Its primary goal is
the design and development of a hydrogen-powered racing prototype concept, integrating a fuel cell system with an electric
drive to demonstrate both performance and environmental responsibility. The project brings together students with valuable
knowledge across mechanical engineering to address key challenges in vehicle design, including weight reduction,

Summary aerodynamics, energy efficiency, and safety. Particular focus is given to the integration of hydrogen storage, the fuel cell
stack, and the development of an energy management system capable of supporting highperformance racing conditions.
Beyond its technical objectives, H2CRO aims to raise awareness of hydrogen as a clean energy carrier, while fostering
collaboration between students, academia, and industry. As the first student-built hydrogen racing car in Croatia, the project
highlights the potential of hydrogen mobility and establishes a foundation for future innovations in this field.

Umjetnicko podrucje

Akademija dramske umjetnosti, Akademija likovnih umjetnosti, Muzi¢ka akademija, Arhitektonski fakultet i Tekstilno-tehnoloski
fakultet

Autori Naslov

86. Marija Andela Biondi¢, Nika Kozar, Martin Plese, Mia Jean-Philippe Rameau - Hipolit i Aricija
Raguz, Antonija Zarkovi¢, Aljaz Zgavc, Nela Kataleni¢
Klinar, Marija Zalac, Nada-Tomica Klisanin, Jakov Kalajzié,
Josip Gali¢, Vlatka Kladari¢, Damjana Apostolovski,
Mihaela Kristina Mlinari¢, Barbara Pijetlovi¢, Luka
Cevizovié, Sebastijan Nedeljko, Danijel Vukelja, Jana
Stoilevska, Valentina Puka, Marie Lucia Kossjanenko, Sara
Koljnrekaj, Reza Fekri Kenazeh, Lovre Gujinovi¢, Dorian
Stip¢i¢, Klara Baraba, Magdalena Bermanec, Lora Breski,
Marta Cuk, Klara Cip¢i¢, Lana Fiedler, Matea Jongi¢, Nora
Kostelnik Pogaénik, Marina Magerl, Lara Marusi¢, Dora
Meié-Sedi¢, Andrea Nikolovska, Klara Pavlovi¢, Nora
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Ponjevié, Hana Sever, Tamara Stipi¢, Nikolina Sainovi¢, Tara
Soli¢, Mia Vidakovié¢, Sara Vrani¢, Dora Zaringié, Lovro
Bakula, Benedikt Beri$i¢, Marko Crnko, Nikola Angelo
Delerue, Ante Domazet, Marko Gotovac, Vjekoslav
Ljubesi¢, Tin Pandza, Dorian Posavac, Bartul Radman,
Lovro Rov¢i¢, Ivan Sutlovi¢, Patrick Tomljanovi¢, Damijan
Turkovié, Ivan Ruben Urosevi¢, Marko Vaupotié, Jakov
Zarkovié, Matija Ziviénjak, Valentina Kovacev, Ana Rene
Colak, Magda Gali¢, Petra Majeri¢, Greta Mikec, Mia
Rupci¢, Gabriela glegl, Tao-Yuan Hsiao, Lea Tvrtkovi¢,
Michael James Heaton, Paulina Tuhtan, Ivana Pani¢, Lorena
Radigevié¢, Alex Capo, Jan Zajec Uzeirbegovi¢, Doris
TkalCevi¢, Tea Ani¢, Adela Zganec, Anja Slegl, Tvana
Anastazija Barjagi¢, Lara Janjatovi¢, Marijeta Sarac, Pavle
Frankovi¢, Dora Palac, Vid II¢i¢, Ina Kumer, Luka
Kanceljak, Sara Nikolina Cehi¢, Lovre Tunukovi¢, Ema
Mirena Ramljak, Karla Jelena Milic¢evi¢, Regine Korbar,
Marta Kekez, Karlo Filipec, Marko Rajtora, Luka
Komljenovié, Josip Rudeli¢, Ema Janceti¢, Ana Ciglenecki,
Andro II¢i¢, Sarah Veli¢, David Vlah, Jeronim Cikojevié,
Patrik Pali¢, Dane Franoli¢, Marin Stipe Benja, Benjamin
Polhe, Jan Nagli¢, Gorana Kliski¢ (MUZA), Nina Baburi¢,
Tara Breski, Iman Kapetanovi¢, Mark Mari¢, Noa
Pavlinovi¢, Iva Stanisavljevié¢, Klara Zrili¢, Ema Kelava
Vrdoljak, Toni Malenica, Nea Martinovi¢, Marta Matokovic,
Kruno Movri¢, Jelena Pavlovié, Matija Pijevi¢, Roko
Severdija, Matija Babi¢, Alen CadeZ, Ana Doljanin, Antonija
Jurina, Petar Novak, Igor Marki¢ Nikolac, Lana Nezmabh,

Redza, Emanuel Cosié, Lara Druskovi¢, Marko Pleji¢, Karla
Sadan, Anika Cetina, Roza Medvesek, Lucija Peri¢, Reina
Brabenec, Mia Knezevi¢, Sven Mrkonji¢, Antea Sostari¢,
Stella Vlasnovi¢, Jakov Ben¢i¢, Maks Rakuscek, Damjan
Vukasin, Matija Krsti¢evi¢, Izidor Bistrovi¢, Aron DPerd,
Mikka Lesar, Jurica Nikoli¢, Ema Pantar, Lovro Zimak,
David Uranjek, Ivan Dragicevi¢, Mihovil Rismondo, Toma
Serdarevi¢ (ADU), Marija Andros, Iva Japec, Lea JeSovnik,
Julia Krslovié, Sara Trlek, Fran Marko Vlahini¢, Lucija
Picek Posavec, Ana Vincek, Lucija Vukman, Nikolija
Bareti¢, Ana Simunovié¢, Teo Vrhoci, Karlo Buden, Tina
Marija Butajla, Tea Kostelac, Jan Markovinovi¢, Maja Perak,
Hana Volner, Amea Valentin, Erika Zbanatska (ALU), Nika
Duri¢, Mina Dordevi¢, Ana Grgeci¢, Nikolina Hadzi¢, Dora
Jelkié, Tva Klari¢, Mihaela Mamié, Silvija Subek, Valentina
Suljak, Leda Kosec, Marija Veskova, Lorena Vitez, Danijela
Vukoja, Mia Zivanovié, Elena Puci¢, Nina Karamati¢, Hana
Kundi¢ (TTF), Sara Grba, Tonka Ilekovi¢, Mirta Jaié,
Lovorka Prelo$¢an, Marta Vlaj¢i¢, Katja MaleSevi¢, Filip
Vrci¢ (AF)

Sazetak

Summary
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Hipolit i Aricija, tragédie en musique u pet ¢inova s prologom, djelo francuskog baroknog skladatelja Jeana-Philippea
Rameaua praizvedeno je 1733. godine u Pariskoj operi. Rameauov operni prvijenac temelji se na libretu Simona-Josepha
Pellegrina napisanom prema Fedri Jeana Racinea, Hipolitu Euripida i Fedri Seneke. Hipolit i Aricija, pri¢a u kojoj bogovi
upravljaju sudbinom ljudskih likova, sinteza je antickih nacela i tradicije francuske barokne glazbene tragedije. Prica o
nadmetanju izmedu Dijane kao zastitnice vrline i ¢ednosti te Amora kao zagovornika ljubavi ogleda se u sudbini glavnih
likova te u konac¢nici i kreposnoj ljubav Hipolita i Aricije koja pobjeduje Fedrinu neukrotivu strast. Iako djelo prica anticku
sagu, autorski tim izabrao je suvremenim pristupom, §to uspjesnije, pribliziti ga danasnjoj publici. Premda francuske
barokne opere nisu ¢esto izvodene izvan granica drzave nastanka, ovo je glazbeno-scensko djelo pred hrvatskom publikom
praizvedeno 11. travnja 2025. u Koncertnoj dvorani Blagoja Berse u izvedbi studenata Muzicke akademije, Akademije
dramskih umjetnosti, Tekstilno-tehnoloskog fakulteta, Akademije likovnih umjetnosti te Arhitektonskog fakulteta,
Sveucilista u Zagrebu.

Hippolyte et Aricie, a tragédie en musique in five acts with a prologue, is a work by the French Baroque composer Jean-
Philippe Rameau, first performed in 1733 at the Paris Opera. Rameau's operatic debut is based on a libretto by Simon-
Joseph Pellegrin, written according to Phédre by Jean Racine, Hippolytus by Euripides, and Phaedra by Seneca. Hippolyte
et Aricie is a story in which the gods control the fate of human characters, blending ancient principles with the tradition of
French Baroque musical tragedy. The narrative, focused on the rivalry between Diana as the protector of virtue and chastity
and Amor as the advocate of love, is reflected in the fate of the main characters, with the virtuous love between Hippolyte
and Aricie ultimately triumphing over Phaedra's uncontrollable passion. Although the work tells an ancient saga, the
creative team chose a contemporary approach to make it more accessible to modern audiences. While French Baroque
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operas are rarely performed outside their country of origin, this musical-theatrical work was premiered for the Croatian
audience on April 11, 2025, at the Blagoja Berse Concert Hall, performed by students from the Music Academy, the
Academy of Dramatic Arts, the Faculty of Textile Technology, the Academy of Fine Arts, and the Faculty of Architecture,
University of Zagreb.

Fakultet politickih znanosti

Autori Naslov

Luka Papa Stubbs, Franka Ivi¢, Ivana Perusi¢, Anamaria

Mili¢i¢, Sanda Bozicev, Helena Lucija Vukovi¢, Marko

Kralj, Ela Hamzié, Nina Cepo, Martina Fulanovi¢, Kristina ~ Tv magazin Put Hrvatske prema odrzivosti: Izvjestavanje o
Petek, Petra Ivandi¢, Viktorija Kristi¢, Antonela Besednik,  klimatskim promjenama

Ana Morena Jovi¢, Lorena Knezevi¢, Filip Kolar, Petra

Soki¢, Eva Veseli¢

87.

Magazin Put Hrvatske prema odrzivosti: Izvjestavanje o klimatskim promjenama rezultat je suradnje mladih novinara,
snimatelja i urednika, a nastao je s ciljem poticanja javne svijesti o klimatskim promjenama, odrzivom razvoju i
odgovornom ponasanju prema okolisu. Televizijski magazin emitiran je kao jedna od emisija u seriji emisija Reciklaza koja
se bavi okolisem, a kreiraju je student novinarstva okupljeni oko Televizije Student na Studiju novinarstva Fakulteta
politi¢kih znanosti. Kroz sedam snaznih i angaziranih reportaza, ovaj TV magazin istrazuje klju¢ne aspekte hrvatske
tranzicije prema zelenijoj i otpornijoj buduénosti. Svaka pric¢a fokusira se na konkretne izazove, ali i pozitivne primjere
inovacija, prilagodbe i gradanskog angazmana — isticu¢i pritom kako odrzivost nije samo politicka ili stru¢na tema, ve¢
svakodnevna odgovornost svih nas. Magazin donosi sljedece tematske cjeline: “Hrvatske Zeljeznice — odrzivo, ali
nepouzdano” Ova reportaza kriti¢ki propituje stanje zeljeznickog prometa u Hrvatskoj — jednog od najodrzivijih oblika
mobilnosti. Uz svjedocanstva putnika i stru¢njaka, donosi se realna slika izazova poput zastarjele infrastrukture i kasnjenja,
ali 1 prikaz pozitivnih promjena koje omogucavaju EU fondovi. “Osijek — zeleni grad” Analizira kako Osijek, nositelj
certifikata “Eco City”, provodi zelene politike i razvija urbanu odrzivost. U fokusu su sustav reciklaze, biciklisticka
infrastruktura te participacija gradana u ocuvanju okolisa. “Cikloturizam — odrziva avantura” Promovira biciklizam kao
oblik aktivnog, zdravog i ekoloski prihvatljivog turizma. Reportaza ukljucuje razgovore s cikloturistima, organizatorima
biciklistickih utrka i lokalnim zajednicama koje prepoznaju vrijednost ove turisticke nise. “Poljoprivreda i klimatske
promjene” Donosi autenti¢ne pri¢e malih obiteljskih gospodarstava pogodenih vremenskim ekstremima, s naglaskom na
prilagodbu i otpornost domace poljoprivrede u doba klimatske krize. “Bacanje hrane” Obraduje problem svakodnevnog
rasipanja hrane — od potro$ackih navika do sistemskih rjesenja. U srediStu su edukativne inicijative i konkretni savjeti za
smanjenje otpada. ‘“Recikliranje tekstila” Ukazuje na sve veéi problem tekstilnog otpada te promovira kreativne pristupe
ponovnoj uporabi odjece, ukljucujuci rad domaéih modnih dizajnera koji stvaraju iz recikliranih materijala. “Svjetlosno
onecis¢enje” Manje poznata, ali vrlo vazna tema koja istrazuje ucinke pretjerane umjetne rasvjete na ljude, Zivotinje i
prirodu. Reportaza posebno istice stanje u Zagrebu i njegovoj okolici. Kao cjelina, Put Hrvatske prema odrzivosti:
Izvjestavanje o klimatskim promjenama predstavlja snazan doprinos javnoj raspravi o okoliSu, donosi vjerodostojan uvid u
lokalne izazove i rjeSenja te koristi suvremeni novinarski izraz i multimedijsku naraciju kako bi poruke bile dostupne $iroj
publici. Magazin je informativan, edukativan i vizualno privlacan, a pritom se temelji na terenskom radu, vjerodostojnim
izvorima i etiCkom novinarstvu. Tv magazin je realiziran u suradnji s go§¢om profesoricom Deborom Wenger sa Sveucilista
Mississippi, te uz mentorstvo profesorica Petre Kovacevié¢ 1 Tene PeriSin, te suradnike s Odsjeka za novinarstvo i medijsku
produkciju Kristiana DoSena i Dejana Oblaka.

Sazetak

Summary The magazine Croatia's Path to Sustainability: Reporting on Climate Change is the result of collaboration between young
journalists, cameramen, and editors, created with the goal of raising public awareness about climate change, sustainable
development, and responsible behavior toward the environment. The TV magazine was aired as part of the
»~Reciklaza“series, a program focused on the environment, created by journalism students gathered around Televizija
Student at the Journalism Department of the Faculty of Political Science. Through seven impactful and engaged reports,
this TV magazine explores key aspects of Croatia’s transition toward a greener and more resilient future. Each story focuses
on specific challenges, as well as positive examples of innovation, adaptation, and civic engagement—emphasizing that
sustainability is not just a political or technical issue but a daily responsibility for all of us. The magazine covers the
following thematic segments: “Croatian Railways — Sustainable but Unreliable” This report critically examines the state of
rail transport in Croatia—one of the most sustainable forms of mobility. With testimonies from passengers and experts, it
presents a realistic picture of challenges like outdated infrastructure and delays, as well as positive changes facilitated by
EU funds. “Osijek — A Green City” It analyzes how Osijek, holder of the "Eco City" certificate, implements green policies
and develops urban sustainability. The focus is on the recycling system, cycling infrastructure, and citizen participation in
environmental conservation. “Cycling Tourism — Sustainable Adventure” It promotes cycling as an active, healthy, and
environmentally friendly form of tourism. The report includes interviews with cycle tourists, organizers of cycling races,
and local communities that recognize the value of this tourist niche. “Agriculture and Climate Change” It tells the authentic
stories of small family farms affected by extreme weather events, with an emphasis on the adaptation and resilience of
domestic agriculture during the climate crisis. “Food Waste” It addresses the issue of daily food waste—from consumer
habits to systemic solutions. Central to this are educational initiatives and practical tips for reducing waste. “Textile
Recycling” It highlights the growing problem of textile waste and promotes creative approaches to reusing clothing,
including the work of local fashion designers who create from recycled materials. “Light Pollution” A lesser-known but
highly important topic, this report explores the effects of excessive artificial lighting on people, animals, and nature. It
particularly focuses on the situation in Zagreb and its surroundings. As a whole, Croatia’s Path to Sustainability: Reporting
on Climate Change makes a strong contribution to the public debate on the environment, offering an authentic insight into
local challenges and solutions. It uses contemporary journalistic expression and multimedia storytelling to make the
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messages accessible to a wider audience. The magazine is informative, educational, and visually appealing, based on
fieldwork, credible sources, and ethical journalism. The TV magazine was produced in collaboration with guest professor
Deborah Wenger from the University of Mississippi, and under the mentorship of professors Petra Kovacevi¢ and Tena
Perisin, along with colleagues from the Department of Journalism and Media Production, Kristijan Dosen and Dejan Oblak.

Interdisciplinarno znanstveno podrudje

Umjetnic¢ko interdisciplinarno podrucje
Muzi¢ka akademija, Tekstilno-tehnoloski fakultet, Fakultet hrvatskih studija i Akademija dramske umjetnosti

Autori Naslov

Marija Andela Biondi¢, Mia Pogi¢, Petromila Jakas, Pavao
Masi¢, Hana I1&i¢, Rea Veseli, Darija Gazdek, Marija Zalac,
Ines Grubisi¢, Vinka Siladi, Josip Gali¢, Dorian Stip¢ic,
Valentina Puka, Klara Cipéic’, Klara Hluskova, Damjana
Apostolovski, Lucija Borkovi¢, Nada-Tomica KliSanin,
Magdalena Rogosi¢, Sara Koljnrekaj, Jana Stoilevska, Nela
Kataleni¢ Klinar, Vlatka Kladari¢, Marie Lucia Kossjanenko,
Danijel Vukelja, Mia Vidakovi¢, Magdalena Bermanec,
Maria Zholkevska, Magdalena Rogi¢, Patrik Bedekovic,

88. Lovre Tunukovié¢, Daniel Bor¢i¢ Toth, Lea Rajkovié, Tana
Michl, Jakov Jagodi¢, Ellen Siroka, Marta Cikovi¢, Dina
Tomi¢, Jesus Arias Lizcano, Ivan Hlebi¢, Nora Kostelnik
Pogacnik, Anna Lukanec, Petra Rako, Mia Rup¢i¢, Anja
glegl (MUZA), Katarina Bozic¢evi¢, Martina Bubanj, Ines
Dusak, Emma Klobucar, Dorotea Kolatahi, Eva Krijan, Nina
Letica, Aurora Martini¢, Nikolina Pavlovi¢, Nika Pendi¢,
Lucija Stajcer, Mihaela Matkovié, Ivana BlaZevi¢, Laura
Bradarié, Petra Spoljarevi¢ (TTF), Izabela BiZaca, Leonarda
Rados (FHS) i Ivana Klai¢ (ADU)

Istrazivacki projekt Priroda i opera — interdisciplinarna
studentska operna produkcija

Projekt ,,Priroda i opera“ interdisciplinarna je operna produkcija studenata Muzicke akademije i drugih fakulteta Sveucilista
u Zagrebu. Polaziste projekta jest umjetni¢ko propitivanje odnosa izmedu prirode i umjetnosti, pri ¢emu se aktualizira
pitanje uniStenja okolisa i otudenja covjeka od prirode i samoga sebe. Kroz odabrane fragmente opernih djela Wagnera,
Berga, Janaceka, Brittena, Schumanna i drugih skladatelja, predstava istrazuje granicu izmedu utopije i distopije. Studenti
instrumentalisti, pjevaci, dramaturzi i muzikolozi zajedni¢kim su radom stvorili scensko-glazbenu cjelinu koja otvara
prostor za promisljanje o ekoloskim i drustvenim izazovima suvremenog ¢ovjeka. Projekt je originalno nastao u razdoblju
pandemije, §to je dodatno naglasilo njegovu aktualnost i univerzalnu poruku. Izvedba predstavlja primjer uspjesne
interdisciplinarne suradnje, umjetnicke izvrsnosti i drustvene angaziranosti studenata SveuciliSta u Zagrebu.

Sazetak

The project “Nature and Opera” is an interdisciplinary opera production by students of the Academy of Music and other
faculties of the University of Zagreb. The project’s starting point is the artistic exploration of the relationship between
nature and art, highlighting the urgent issue of environmental destruction and the alienation of humans from nature and
from themselves. Through selected fragments of operatic works by Wagner, Berg, Janacek, Britten, Schumann, and other

Summary composers, the performance explores the boundary between utopia and dystopia. Student instrumentalists, singers,
dramaturges, and musicologists collaborated to create a unified stage and musical work that provides space for reflection on
ecological and social challenges of contemporary society. The project originated during the pandemic period, which further
emphasized its relevance and universal message. The performance stands as an example of successful interdisciplinary
collaboration, artistic excellence, and social engagement of students at the University of Zagreb.

(e) Nagrada za posebne natjecateljske uspjehe pojedinaca ili timova

Biomedicina i zdravstvo

Medicinski fakultet
Autori Naslov
Karlo P'etkov.l < Ma”?o Mitar, D.aVTd Matulu}a, Jak.o'v Kosarkaski tim Medicinskoga fakulteta Sveucilista u
Plaveti¢, Haris Mehdi¢, Karlo Tikvicki, Franjo Lapi¢, Luka s . . .
89. . ey e &g 5 Zagrebu — osvajaci 1. mjesta na 9. svjetskoj
Bunjevac, Marko Vucié, Rino Simié, Jan Stimac, Fran i . .
- medusveucilisnoj smotri u Rimu (WIUC)
Knezovi¢
Sazetak Kosarkaska sekcija Medicinskog fakulteta Sveucilista u Zagrebu koja djeluje u sklopu SportMEF - a ve¢ je dugi niz godina

jedna od najuspjesnijih sportskih sastavnica, kako naseg Fakulteta, tako i SveuciliSta. Sekcija trenutno broji 18 stalnih
¢lanova od kojih nekoliko ¢lanova nastupa za ili su ¢lanovi stozera sveuéiliSne koSarkaske reprezentacije. Od uspjeha ove
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generacije ¢lanova sekcije u posljednje tri godine izdvajamo dva osvojena medunarodna turnira ,,Humanijada“, dva
osvojena treca mjesta u ligi UNISPORT ZG u kojoj se natjecu sastavnice Sveucilista u Zagrebu uz ostala zagrebacka
sveucilista. Takoder, na sveucili$nim natjecanjima u 3x3 koS$arci nasa je sekcija osvojila dva prva te jedno tre¢e mjesto. U
11. mjesecu 2023. smo zabiljezili prvi nastup na 8. Svjetskoj medusveucilisnoj smotri WIUC u Parizu te smo osvojili
¢etvrto mjesto medu 24 prijavljene koSarkaske ekipe. Na 9. Svjetskoj medusveucilisnoj smotri WIUC odrzanoj u
studenome 2024. u Rimu osvojili smo prvo mjesto od 32 prijavljene ekipe. Na manifestaciji je sudjelovalo vise od 100
sveucilista iz 31 zemlje iz Europe, Azije i Afrike, a natjecalo se vise od 4000 sudionika u 13 sportova u muskim i Zenskim
kategorijama. Taj organizacijski, a najvaznije sportski uspjesno odraden projekt kojim smo doprinijeli promociji ugleda
Medicinskog fakulteta i Sveucilista u Zagrebu na medunarodnoj razini prijavljujemo na natjecaj za dobivanje Rektorove
nagrade u kategoriji Nagrade za posebne natjecateljske uspjehe pojedinaca ili timova

Kosarkaska sekcija Medicinskog fakulteta Sveucilista u Zagrebu koja djeluje u sklopu SportMEF - a ve¢ je dugi niz godina
jedna od najuspjesnijih sportskih sastavnica, kako naSeg Fakulteta, tako i SveuciliSta. Sekcija trenutno broji 18 stalnih
¢lanova od kojih nekoliko ¢lanova nastupa za ili su ¢lanovi stozera sveuéiliSne koSarkaske reprezentacije. Od uspjeha ove
generacije ¢lanova sekcije u posljednje tri godine izdvajamo dva osvojena medunarodna turnira ,,Humanijada“, dva
osvojena treca mjesta u ligi UNISPORT ZG u kojoj se natjeCu sastavnice SveuciliSta u Zagrebu uz ostala zagrebacka
sveucilista. Takoder, na sveucilisnim natjecanjima u3x3 kosSarci nasa je sekcija osvojila dva prva te jedno tre¢e mjesto. U 11

Summary mjesecu 2023. smozabiljezili prvi nastup na 8. Svjetskoj medusveucilisnoj smotri WIUC u Parizu te smo osvojili ¢etvrto
mjesto medu 24 prijavljene koSarkaske ekipe. Na 9. Svjetskoj medusveucili$noj smotri WIUC odrzanoj u studenome 2024.
u Rimu osvojili smo prvo mjesto od 32 prijavljene ekipe. Na manifestaciji je sudjelovalo vise od 100 sveucilista iz 31
zemlje iz Europe, Azije i Afrike, a natjecalo se vise od 4000 sudionika u 13 sportova u muskim i Zenskim kategorijama. Taj
organizacijski, a najvaznije sportski uspjesno odraden projekt kojim smo doprinijeli promociji ugleda Medicinskog
fakulteta i Sveucilista u Zagrebu na medunarodnoj razini prijavljujemo na natjecaj za dobivanje Rektorove nagrade u
kategoriji Nagrade za posebne natjecateljske uspjehe pojedinaca ili timova

Biotehnic¢ke znanosti

Drustvene znanosti

Fakultet politickih znanost i Filozofski fakultet

Autori Naslov

Sveuciliste u Zagrebu pobjednik Europskoga debatnoga

90. Paula Djakovi¢ (FPZG) i Petar Znidar (FFZG)
prvenstva

0Od 3. do 9. kolovoza u Kopenhagenu je odrzano Europsko sveucilisno debatno prvenstvo. Na natjecanju je sudjelovalo vise
od 360 studenata iz gotovo svih europskih zemalja, dok je dodatnih 180 studenata imalo ulogu sudaca. Sveuciliste u
Zagrebu predstavljali su Paula Djakovié¢ s Fakulteta politi¢kih znanosti i Petar Znidar s Filozofskog fakulteta, natjeduéi se
kao tim Zagreb B. Prva faza turnira sastojala se od devet kola debate u kojima su sudjelovali svi natjecatelji. Najboljih 24
ekipe plasiralo se u eliminacijske runde u Open kategoriji, otvorenoj za sve govornike neovisno o razini poznavanja
engleskog jezika. Dodatno, 16 ekipa napredovalo je u ESL kategoriju, namijenjenu natjecateljima kojima engleski nije
materinski jezik. Djakovi¢ i Znidar plasirali su se u obje kategorije te su kroz pet uzastopnih eliminacijskih rundi stigli do
finala u svakoj. Posljednjeg dana turnira natjecali su se uzastopno u ESL finalu i u Open finalu. Pobjedom u Open finalu
osvojili su naslov europskih prvaka. Ovo je prvi put da je Sveuciliste u Zagrebu pobijedilo u Open kategoriji Europskog
sveucilisnog debatnog prvenstva, nakon proslogodi$nje pobjede u ESL kategoriji, kada su naslov donijeli studenti Jagoda
Sablji¢ i Petar Znidar. Ovim postignuéem Sveugiliste u Zagrebu osvojilo je jednu od europskih titula u dvjema uzastopnim
godinama, i time je uslo u vrlo malenu i elitnu grupu sveudiliSta koja se mogu pohvaliti usporedivim uspjehom, odnosno
osvajanjem titule i u Open i u ESL kategoriji. Ovaj uspjeh rezultat je dugogodiSnjeg debatnog programa te bogatog iskustva
koje su Djakovié i Znidar stekli sudjelovanjem na brojnim turnirima tijekom proteklih pet godina. Sveuéilisni debatni
program potice izvrsnost u argumentaciji, dijalogu i strukturiranom razmisljanju te priprema studente za uspjeh na
medunarodnim natjecanjima. Svojom pobjedom Djakovié i Znidar uévrstili su temelje zagrebacke debate i pozicionirali
Sveuciliste u Zagrebu kao vodecu instituciju za debatu u Europi. Njihov uspjeh osigurava nove prilike budu¢im studentima
zainteresiranim za debatu te potvrduje trajnu kvalitetu 1 u€¢inkovitost postojeéeg programa.

Sazetak

Summary From 3 to 9 August, the European Universities Debating Championship was held in Copenhagen. The competition brought
together more than 360 students from nearly all European countries, with a further 180 students serving as adjudicators.
Representing the University of Zagreb, Paula Djakovi¢ from the Faculty of Political Science and Petar Znidar from the
Faculty of Humanities and Social Sciences competed as the team Zagreb B. The preliminary stage of the tournament
comprised nine debate rounds involving all participants. The top 24 teams advanced to the elimination rounds in the Open
category, open to all speakers regardless of their level of English proficiency. In addition, 16 teams advanced to the ESL
category, intended for competitors whose first language is not English. Djakovi¢ and Znidar qualified in both categories and
advanced through five successive elimination rounds, reaching the finals in each. On the last day of the tournament, they
competed consecutively in the ESL final and the Open final. By winning the Open final, they secured the title of European
Champions. This marked the first time that the University of Zagreb won the “Open” category at the European Universities
Debating Championship, following last year’s victory in the ESL category, when the title was brought home by students
Jagoda Sablji¢ and Petar Znidar. With this achievement, the University of Zagreb has won a European title in two
consecutive years, thereby joining a very small and elite group of universities that can boast a comparable success, namely
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winning titles in both the Open and the ESL categories. This accomplishment is the result of a long-standing debating
program and the extensive experience that Djakovi¢ and Znidar gained through participation in numerous tournaments over
the past five years. The University’s debating program fosters excellence in argumentation, dialogue, and structured
reasoning, while preparing students for success in international competitions. With their victory, Djakovi¢ and Znidar have
strengthened the foundations of debating in Zagreb and positioned the University of Zagreb as a leading institution for
debate in Europe. Their achievement ensures new opportunities for future students interested in debating and confirms the
enduring quality and effectiveness of the University’s program.

Pravni fakultet

Autori Naslov

Izniman uspjeh na 32. medunarodnom studentskom
natjecanju Willem C. Vis Moot iz medunarodne trgovacke
arbitraze (Willem C. Vis International Commercial
Arbitration Moot)

Karla Brnadi¢, Petra Japundzi¢, Klara Kramari¢, Pamela
91. Senjak, Sandra Sari¢, Fran Krsto Savori¢, Rea Stokovi¢,
Marija Zarak

Tim Pravnog fakulteta Sveucilita u Zagrebu natjecao se na 32. medunarodnom studentskom natjecanju Willem C. Vis
Moot iz medunarodne trgovacke arbitraze. Willem C. Vis Moot iz medunarodne trgovacke arbitraze jedno je od dva najvecéa
pravna studentska moot natjecanja na svijetu i najveée moot natjecanje iz podruéja privatnoga prava. Tim je nagraden za
jedan od 29 najboljih podnesaka za tuzenika (Werner Melis Award Best Memorandum for Respondent, Honourable
mention) — 7.5% najboljih na svijetu te je osvojio 99. mjesto u usmenom dijelu natjecanja — 26% najboljih na svijetu. O
vaznosti natjecanja svjedoc¢i okolnost da ga UNCITRAL redovito spominje u svojim izvje$¢ima Glavnoj
skupstini Ujedinjenih naroda. Studenti se natje¢u u zastupanju klijenata u imaginarnom predmetu iz medunarodne

Sazetak trgovacke arbitraze. To podrazumijeva detaljno upoznavanje s arbitraznim pravom i pravom medunarodne
kupoprodaje robe, osobito UNCITRAL-ovim Model zakonom o medunarodnoj trgovackoj arbitrazi iz 1985.
te Konvencijom Ujedinjenih naroda o ugovorima o medunarodnoj prodaji robe iz 1980. Pripreme za natjecanje traju od
pocetka listopada do travnja, pri éemu se od boljih timova o¢ekuje neprekidna, Sestomjesecna priprema. Studenti se natje¢u
u pisanju podneska za tuzitelja i tuzenika te usmenom zastupanju tuzitelja i tuzenika pred panelom od tri arbitra. Natjecanje
se odvija na engleskom jeziku. Sudjelovanje se smatra iznimno prestiznim u arbitraznim krugovima zbog toga §to je
natjecanje maksimalno oblikovano po uzoru na pravu arbitrazu. Na natjecanju sudjeluju najuglednija sveucilista iz ¢itavoga
svijeta.

The team from the Faculty of Law of the University of Zagreb competed in the 32nd international student competition
Willem C. Vis International Commercial Arbitration Moot. The Willem C. Vis International Commercial Arbitration Moot
is one of the two biggest competitions for law students in the world and the biggest moot competition in the field of private
law. The team won the award for the memorandum for Respondent, among 29 best teams (Werner Melis Award
Best Memorandum for Respondent, Honourable mention) — best 7.5%, and won 99th place in the oral part of the
competition — best 26%. The importance of the competition can be seen from the fact that it is regularly referenced by the
UNCITRAL in its reports to the General Assembly of the United Nations. Students compete in representing clients in a
Summary hypothetical international commercial arbitration case. Students are supposed to master the international arbitration law and
the international sale of goods law, especially the UNCITRAL Model Law on International Commercial Arbitration from
1985 and the United Nations Convention on Contracts for the International Sale of Goods from 1980. The preparations for
the competition last for six months, from the beginning of October until April. Better ranked teams prepare continuously
during that period. The students compete in writing memoranda for both parties in arbitration — claimant and respondent —
and in representing those parties orally in front of a three member arbitrators’ panel. The language of competition is
English. Since Vis Moot mirrors real arbitral proceedings as much as possible, the participation in the competition is highly
prestigious in arbitration circles and the most prominent universities are taking part.

Uciteljski fakultet

Autori Naslov

Vrhunska $portska postignuca u streljastvu na drzavnoj i

92. Anamarija Turk .
medunarodnoj razini

Anamarija Turk, ¢lanica Streljackog kluba Zelenbor (Brezje, Medimurje), istaknula se vrhunskim sportskim postignu¢ima u
streljastvu, kako na drzavnoj, tako i na medunarodnoj razini. Njezina najvaznija postignuca u proteklom razdoblju
ukljucuju: Dvostruko zlato na Grand Prixu Ruse (Slovenija, sije¢anj 2025.) —u juniorskoj konkurenciji zra¢nom
puskom (individualno i u mjeSovitom paru s Darkom TomaSevicem). 4. mjesto na Europskom juniorskom prvenstvu
(Osijek, ozujak 2025.) — 629,9 krugova u kvalifikacijama i 4. mjesto u finalu. 11. mjesto na Europskom prvenstvu

Sazetak seniora (Osijek, ozujak 2025.) — najbolji rezultat hrvatske predstavnice u seniorskoj konkurenciji. 4. mjesto na
Svjetskom juniorskom prvenstvu (Lima, Peru, rujan 2024.) u mjeSovitom paru. Visestruka juniorska drzavna
prvakinja Hrvatske i osvaja¢ica medalja na domacim i medunarodnim turnirima (npr. srebro na Trofeju Mladosti 2024. u
Zagrebu). Anamarija Turk svojim radom i iznimnim sportskim rezultatima znacajno doprinosi ugledu Sveucilista u Zagrebu
i promice vrijednosti sporta i izvrsnosti medu studentima. Smatram da je njezino zalaganje i postignuéa ¢ine idealnom
kandidatkinjom za dodjelu Rektorove nagrade za sport.

Summary Anamarija Turk, a member of the Zelenbor Shooting Club (Brezje, Medimurje), has distinguished herself with top sporting
achievements in shooting, both at the national and international levels. Her most important achievements in the past period
include: Double gold at the Grand Prix Ruse (Slovenia, January 2025) — in the junior air rifle competition (individual and in
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a mixed pair with Darko Tomasevic). 4th place at the European Junior Championship (Osijek, March 2025) — 629.9 rounds
in the qualifications and 4th place in the final. 11th place at the European Senior Championship (Osijek, March 2025) — the
best result of a Croatian representative in the senior competition. 4th place at the World Junior Championships (Lima, Peru,
September 2024) in mixed doubles. Multiple junior national champion of Croatia and medalist at domestic and
international tournaments (e.g. silver at the 2024 Mladost Trophy in Zagreb). Anamarija Turk, with her work and
exceptional sports results, significantly contributes to the reputation of the University of Zagreb and promotes the values of
sports and excellence among students. I believe that her dedication and achievements make her an ideal candidate for the
Rector's Sports Award.

Humanisti¢ke znanosti

Prirodne znanosti

Tehnic¢ke znanosti

Umjetnicko podrucje

Interdisciplinarno znanstveno podrudje

Ekonomski fakultet, Fakultet elektrotehnike i racunarstva, Fakultet prometnih znanosti, Fakultet strojarstva i brodogradnje, Fakultet
Sumarstva i drvne tehnologije, Gradevinski fakultet, Kinezioloski fakultet, Pravni fakultet, Prirodoslovno-matematicki fakultet i
Stomatoloski fakultet

93.

Autori Naslov

Tomislav Grge¢i¢ (Ekonomski fakultet), Jan Skreb
(Prirodoslovno-matematicki fakultet), Marko Tkalec
(Fakultet prometnih znanosti), Roko Bodrozié¢ (Gradevinski
fakultet), Jakov Dujmovié¢ (Ekonomski fakultet), Simun
Banovi¢ (Fakultet elektortehnike i raCunarstva), Matteo
Razi¢ (Ekonomski fakultet), Jakov Jelov¢i¢ (Fakultet
Sumarstva i drvne tehnologije), Stjepan Gajsak (Ekonomski
fakultet), Grgur Koc¢onda (Kinezioloski fakultet), Dino Meter
(Fakultet elektrotehnike i racunarstva), Ivan Poljak
(Gradevinski fakultet), Martin Mihaili¢ (Kinezioloski
fakultet), Dino Divjak (Pravni fakultet), KreSimir Gode¢
(Kineziologki fakultet), Hrvoje Soi¢ (Ekonomski fakultet),
Borna Pecko (Kinezioloski fakultet), Matej Nikoli¢ (Fakultet
strojarstva i brodogradnje), Simun Poje (Stomatologki
fakultet), Ivan Berti¢ (Kinezioloski fakultet), Lucija Jazi¢
(Ekonomski fakultet), Franjo Guci¢ (Kinezioloski fakultet),
Roberta Spoljar (Gradevinski fakultet), Ivan Niko Prusina
(Ekonomski fakultet), Veronika Drljaci¢ (Kinezioloski
fakultet) i Goran Mahmutovi¢ (Fakultet strojarstva i
brodogradnje)

Studenti Sportasi SveuciliSta u Zagrebu — osvajaci medalja na
medunarodnim natjecanjima u akademskoj godini
2024./2025.

Sazetak

Studenti sportasi Sveucilista u Zagrebu su od 21. lipnja zapoceli svoja natjecanja na EUSA-inim Europskim sveuciliSnim
prvenstvima te se ponovno bore za titulu najboljeg europskog sportskog sveucilista, kao i na Svjetskom sveucilisnom
prvenstvu — Univerzijadi. Na Europskom sveuciliSnom prvenstvu u rukometu broncanu medalju osvojila je muska
reprezentacija Sveucilista u Zagrebu. Portugal je okupio najbolje rukometase, a prvenstvo se odrzalo u Covilhi. Za
reprezentaciju Sveuéilista u Zagrebu nastupili su: Tomislav Grge¢ié, Jan Skreb, Marko Tkalec, Roko Bodrozié, Jakov
Dujmovié, Simun Banovié¢, Matteo RaZi¢, Jakov Jelov&ié, Stjepan Gajsak, Grgur Koconda, Dino Meter, Ivan Poljak, Martin
Mihaili¢, Dino Divjak, Kre§imir Godeé i Hrvoje Soi¢, pod vodstvom Branka Kordi¢a i Dominika HaluZana. Uz osvojeno 3.
mjesto, reprezentacija Sveucilista u Zagrebu dobitnik je i nagrade za fair play na turniru. Poljska je okupila najbolje borce u
Europi, a VarSava je postala srediSte prvenstva u judu, karateu, kickboxingu i tackwondou. Zlatne medalje osvojili su Borna
Pecko u free style formama i Matej Nikoli¢ u Kyorugi borbama do 80 kg u tackwondou pod vodstvom Domagoja Pecka i
Luke Turkalja. Srebrne medalje osvojili su Simun Poje u fitll contact borbama do 75 kg i Ivan Berti¢ u kick light borbama
preko 84 kg u kickboxingu pod vodstvom Marka Cizmi¢a i Maria Ko3ara. Bron¢ane medalje osvojili su Lucija Jazié¢ u
tradicionalnim formama, Franjo Gucié u Kyorugi borbama preko 87 kg, Roberta Spoljar u fiee style formama u
taekwondou pod vodstvom Domagoja Pecka i Luke Turkalja te Ivan Niko Prusina u kumite turniru u karateu pod vodstvom
Ante Cuture i Kregimira Crnka. Svjetsko sveugiliino prvenstvo odrzalo se u Njemackoj, a Rhine-Ruhr regija bila je centar
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najveceg medunarodnog akademskog sportskog natjecanja. Srebrne medalje osvojile su Veronika Drljaci¢ u atletici u
disciplini na 400 m pod vodstvom Damjana Sedi¢a te Goran Mahmutovi¢ u veslanju u dvojcu na pari¢e pod vodstvom
Mate Kukoa.

Student athletes from the University of Zagreb began their competitions at the EUSA European University Championships
on June 21st and are once again competing for the title of the best European sports university, as well in FISU summer
university games. The University of Zagreb men's team won the bronze medal at the European Universities Handball
Championship. Portugal brought together the best handball players, and the championship was held in Covilha. The
following players played for the University of Zagreb: Tomislav Grge¢i¢, Jan Skreb, Marko Tkalec, Roko Bodrozi¢, Jakov
Dujmovi¢, Simun Banovi¢, Matteo Razi¢, Jakov Jelov&i¢, Stjepan Gajsak, Grgur Ko¢onda, Dino Meter, Ivan Poljak, Martin
Mihaili¢, Dino Divjak, Kresimir Gode¢ and Hrvoje Soié, under the leadership of Branko Kordi¢ and Dominik Haluzan. In
addition to winning 3rd place, the University of Zagreb team also won the fair play award at the tournament. Poland
gathered the best fighters in Europe, and Warsaw became the center of the championship in judo, karate, kickboxing and
tackwondo. Gold medals were won by Borna Pecko in free style Poomsae and Matej Nikoli¢ in Kyorugi fights up to 80 kg
in tackwondo under the leadership of Domagoj Pe¢ko and Luka Turkalj. Silver medals were won by Simun Poje in full
contact fights up to 75 kg and Ivan Berti¢ in kick light fights over 84 kg in kickboxing under the leadership of Marko
Cizmi¢ and Mario Ko3ar. Bronze medals were won by Lucija Jazi¢ in traditional Poomsae, Franjo Gucié in Kyorugi fights
over 87 kg, Roberta Spoljar in free style Poomsae in tackwondo under the leadership of Domagoj Pe¢ko and Luka Turkalj,
and Ivan Niko Prusina in the kumite tournament in karate under the leadership of Ante Cutura and Kre$imir Crnko. FISU
Summer World University Games was held in Germany, and the Rhine-Ruhr region was the center of the biggest
international academic sports competition. Silver medals were won by Veronika Drljaci¢ in athletics in 400 m under the
leadership of Damjan Sedi¢, and Goran Mahmutovi¢ in rowing double under the leadership of Mate Kuko.

Summary

Umjetnicko interdisciplinarno podrucje

(f) Nagrada za drustveno koristan rad u akademskoj i Siroj zajednici
Biomedicina i zdravstvo

Kinezioloski fakultet, Medicinski fakultet i Prehrambeno-biotehnoloski fakultet

Autori Naslov

Patrik Baji¢ (KIF), Sara Bedenikovi¢ (MEF), Ana Bili¢-
Pavlinovi¢ (MEF), Iva Bjeli¢ (PBF), Jana Budisa (PBF),
Karla Cegledi (PBF), Lara-Nika Holjevac Stasiow (MEF),
Filip Jugovi¢ (PBF), Marieta Knezovi¢ (PBF), Ema Kranjec
(PBF), Emanuela Krpan (PBF), Marta Krpan (MEF), Nola
Lozi¢ (PBF), Borna Lukacin (KIF), Jana Majdak (MEF),
Ivona Marovi¢ (PBF), Ana Milanovi¢ (PBF), Matija Muzina
(KIF), Nikola Novosel (KIF), Petra Prebeg (MEF), Elizabeta
Sudar (MEF), Iva Simunovié (MEF), Iris Spani¢ (KIF),
Jelena Trbara (PBF), Roko Vui¢ (KIF), Dusica Zorica (MEF)

94. Projekt Tezina brojki

Projekt Tezina brojki provodi se s ciljem jacanja zdravstvene pismenosti i promicanja zdravih zivotnih navika medu
studentskom populacijom. S fokusom na neposredan kontakt s mladima, proveo se niz javnozdravstvenih aktivnosti u tri
grada (Zagreb, Velika Gorica i Varazdin) te na brojnim gostuju¢im dogadanjima. Kroz interaktivne $tandove, studentima je
bilo omoguéeno mjerenje krvnog tlaka, razine Secera, sastava tijela i stiska Sake, uz struéna savjetovanja iz podrucja
medicine, nutricionizma i kineziologije te besplatno organizirano vjezbanje. Time se potaknuo izravan prijenos znanja i
osnazilo studente u donoSenju informiranih odluka o vlastitom zdravlju. Uz terenske aktivnosti, projekt se snazno razvija i
u digitalnom prostoru, koriste¢i drustvene mreze kao kljucan kanal komunikacije s ciljanom populacijom. Objavljuju se
znanstveno utemeljeni i interdisciplinarni sadrzaji prilagodeni studentskom interesu i jeziku — ukljucujuéi edukativne
objave, videe, ankete, savjete, recepte i razbijanje mitova. Kroz medicinski segment promice se vaznost prevencije,
kvalitetnog sna i upravljanja stresom; nutricionisticki sadrzaji naglasavaju odrzivu i uravnotezenu prehranu, dok
kinezioloski dio potice redovitu, umjerenu tjelesnu aktivnost i zadovoljstvo pokretom. Uz to, projekt je prisutan i u
medijima (Dobro jutro Hrvatska, Nova TV i dr.) te se tako dodatno podiZe svjesnost o projektu. Projekt Tezina brojki
razvija se kao inovativan model zdravstvenog obrazovanja koji kombinira neposredan kontakt i digitalne alate, s ciljem
stvaranja dugoro¢nog utjecaja na zdravlje mladih i $iru zajednicu.

Sazetak

Summary The project Tezina brojki is implemented with the aim of strengthening health literacy and promoting healthy lifestyle
habits among the student population. With a focus on direct engagement with young people, a series of public health
activities has been carried out in three cities (Zagreb, Velika Gorica, and Varazdin), as well as at numerous guest events.
Through interactive booths, students have been provided with measurements of blood pressure, blood glucose, body
composition, and grip strength, accompanied by expert consultations in medicine, nutrition, and kinesiology, along with
free organized exercise sessions. In doing so, direct knowledge transfer has been encouraged and students were empowered
to make informed decisions about their own health. Alongside fieldwork, the project in the digital space is also strongly
developing, using social media as a key communication channel with project’s target audience. Scientifically grounded and
interdisciplinary content is regularly published, tailored to students’ interests and language — including educational posts,
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videos, polls, tips, recipes, and myth-busting content. The medical segment promotes prevention, quality sleep, and stress
management; the nutritional part emphasizes sustainable and balanced diets; and the kinesiology component encourages
regular, moderate physical activity and joy in movement. Additionally, the project has been featured in the media (such as
Dobro jutro Hrvatska, Nova TV, etc.), further raising awareness about the project. The project Tezina brojki is developing
as an innovative model of health education that combines direct engagement and digital tools, with the goal of creating a
long-term impact on the health of young people and the broader community.

Medicinski fakultet

Autori Naslov

Mia Bakula, Luka Bari¢i¢, Alen Benes, Manuela Cagié,
Margita Curi¢, Marina Dzaji¢, Vita Guljas, Luka Hanulak,
Boris Jaksi¢, Petar Jeli¢, Tadej Jezek, Nika Karaci¢, Korina
Klampfl, Ante Kustra, Anamarija Maduni¢, Lisa-Marie Mey,
Ivana Mihajlovi¢, Marta Mihin, Laura Miki¢, David Palijan,
Chiara Petkovi¢-Vaccarella, Klaudija Pulek, Lorena
Remenar, Dorotea Rengel, Marta Stanci¢, Matea Susa, Klara
Serer, Maja Spoljari¢, Paola Suéur, Dora Sumanovac, Vjeran
Tomljenovié, Marta Tuckar, Petra Vrca, Matija Vuksi¢, Stella
Sara Worman, Ivica Zec, Marta Zega, Ana Zibrat

95. Akademska Cetvrt - aktivnosti pjevackog zbora LegeArtis

Pjevacki zbor studenata Medicinskog fakulteta Sveucilista u Zagrebu Lege artis u svojem se 15-godisnjem djelovanju
istaknuo kontinuiranim radom na podrucju popularne, klasi¢ne i hrvatske tradicionalne glazbe te u provodenju
humanitarnih i drustveno korisnih projekata. U jubilarnoj, 15. sezoni tijekom akademske godine 2024./2025. zbor je
sudjelovao na raznim fakultetskim i sveucili$nim dogadanjima. Klju¢ni su projekti Veliki boziéni koncert u Klinici za
tumore namijenjen pacijentima i zaposlenicima, javnozdravstveni multidisciplinarni simpozij Svjetski dan (sl)uha i
obljetnicki koncert Akademska Cetvrt. Lege artis iskazao je svoj doprinos povezivanjem medicine, umjetnosti i kulture,
ukljucujuéi suradnje s klinikama i lije¢ni¢kim organizacijama, $to je kulminiralo osnivanjem pjevackog zbora alumija
Kolege artis pod okriljem Hrvatske lije¢nicke komore. Ostvarena je i zapazena medunarodna suradnja na festivalu
C.H.O.L.R. u Njemackoj. Zbor je medijski istaknut i snazno prisutan na drustvenim mrezama te promovira vrijednosti
kulturnog identiteta i druStvene odgovornosti.

Sazetak

he Student Choir Lege Artis of the University of Zagreb School of Medicine has distinguished itself over 15 years of
activity through its continuous work in the fields of popular, classical and Croatian traditional music, as well as through its
engagement in humanitarian and socially beneficial projects. In its 15th jubilee season during the academic year 2024/2025,
the choir participated in various faculty and university events. Key projects included the Grand Christmas Concert at the
Tumor Clinic for patients and staff, the public health multidisciplinary symposium World Hearing Day and the anniversary
concert Academic Quarter. Lege Artis made a significant contribution by bridging medicine, art, and culture, including
collaborations with clinics and medical organizations. This culminated in the founding of the alumni choir Kolege Artis
under the Croatian Medical Chamber. A notable international collaboration was also achieved at the C.H.O.L.R. festival in
Germany. The choir has a strong media presence and is active on social media, promoting the values of cultural identity and
social responsibility.

Summary

Akcije darivanja krvi Daruj kap, spasi svijet - Studentska
sekcija za dobrovoljne darivatelje krvi i transfuzijsku
medicinu

Neva Rasperi¢, Tamara Bobi¢, Lana Bermanec, Laura Abazi,

96. Dora Seketa

Studentska sekcija dobrovoljnih darivatelja krvi (SSDDK) Medicinskog fakulteta Sveucilista u Zagrebu ve¢ jedanaestu
godinu zaredom predano promice humanost i drustvenu odgovornost kroz organizaciju akcija dobrovoljnog darivanja krvi.
Ova vrijedna inicijativa ima za cilj ne samo prikupljanje Zivotno vaznog resursa — krvi — za pacijente kojima je potrebna,
ve¢ i edukaciju te motivaciju mladih da aktivno sudjeluju u stvaranju kulture solidarnosti i pomo¢i drugima. Kroz
kontinuirani rad i angazman, ¢lanovi sekcije nastoje osvijestiti vaznost darivanja krvi kao ¢ina koji spasava zivote, a koji
predstavlja izraz brige i povezanosti unutar zajednice. Svaka organizirana akcija nije samo prilika za prikupljanje krvi, ve¢ i
platforma za edukaciju studenata i Sire javnosti o sigurnom i odgovornom darivanju te njegovim dugoro¢nim dobrobitima
za darivatelje i primatelje. Kao buduci zdravstveni djelatnici, ¢lanovi SSDDK-a svojim primjerom pokazuju koliko je vazan
angazman mladih u humanitarnim aktivnostima, grade¢i pritom snazan temelj za daljnji razvoj solidarnosti unutar
akademske zajednice i Sire. Uz stalnu suradnju s Hrvatskim zavodom za transfuzijsku medicinu, udrugama darivatelja i

Sazetak brojnim sponzorima, SSDDK uspjesno njeguje tradiciju koja povezuje studente, fakultet i Siru zajednicu u zajednickom
cilju — spasavanju zivota kroz darivanje krvi Studentska sekcija dobrovoljnih darivatelja krvi i transfuzijske medicine
(SSDDK) djeluje u okviru Medicinskog fakulteta SveuciliSta u Zagrebu, a iako je sluzbeno registrirana kao studentska
sekcija tek 2018. godine, njezino djelovanje zapocelo je 2015. zahvaljujuéi inicijativi dvoje tadasnjih studenata Josipa
Anti¢a i Tina Horvatic¢a. U zelji da potaknu kolege na human i drustveno odgovoran ¢in darivanja krvi, organizirali su prvu
studentsku akciju u suradnji s Hrvatskim zavodom za transfuzijsku medicinu, odrzanu 20. lipnja 2015. godine u
prostorijama HZTM-a.0d tada pa do danas, sekcija je kontinuirano rasla i razvijala se. U proteklih jedanaest godina
organizirano je ukupno 23 akcije darivanja krvi, ukljucujuéi one odrzane ne samo u prostorijama HZTM-a, ve¢ i na samom
Medicinskom fakultetu te u Studentskom domu Stjepan Radi¢. U tom razdoblju pristupilo je ukupno 2479 darivatelja, a
prikupljeno vise od 1740 doza krvi — konkretan doprinos zdravstvenom sustavu i brojnim pacijentima kojima je krv bila
neophodna za lijecenje ili zivot.

Summary Studentska sekcija dobrovoljnih darivatelja krvi (SSDDK) Medicinskog fakulteta Sveucilista u Zagrebu ve¢ jedanaestu
godinu zaredom predano promice humanost i drustvenu odgovornost kroz organizaciju akcija dobrovoljnog darivanja krvi.
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Ova vrijedna inicijativa ima za cilj ne samo prikupljanje Zivotno vaznog resursa — krvi — za pacijente kojima je potrebna,
vec¢ i edukaciju te motivaciju mladih da aktivno sudjeluju u stvaranju kulture solidarnosti i pomo¢i drugima. Kroz
kontinuirani rad i angaZman, ¢lanovi sekcije nastoje osvijestiti vaznost darivanja krvi kao ¢ina koji spasava zivote, a koji
predstavlja izraz brige i povezanosti unutar zajednice. Svaka organizirana akcija nije samo prilika za prikupljanje krvi, ve¢ i
platforma za edukaciju studenata i Sire javnosti o sigurnom i odgovornom darivanju te njegovim dugoro¢nim dobrobitima
za darivatelje 1 primatelje. Kao budu¢i zdravstveni djelatnici, ¢lanovi SSDDK-a svojim primjerom pokazuju koliko je vazan
angazman mladih u humanitarnim aktivnostima, grade¢i pritom snazan temelj za daljnji razvoj solidarnosti unutar
akademske zajednice i Sire. Uz stalnu suradnju s Hrvatskim zavodom za transfuzijsku medicinu, udrugama darivatelja i
brojnim sponzorima, SSDDK uspjesno njeguje tradiciju koja povezuje studente, fakultet i §iru zajednicu u zajednic¢kom
cilju — spasavanju zivota kroz darivanje krvi Studentska sekcija dobrovoljnih darivatelja krvi i transfuzijske medicine
(SSDDK) djeluje u okviru Medicinskog fakulteta Sveucilista u Zagrebu, a iako je sluzbeno registrirana kao studentska
sekcija tek 2018. godine, njezino djelovanje zapocelo je 2015. zahvaljujudi inicijativi dvoje tadasnjih studenata Josipa
Antica i Tina Horvati¢a. U Zelji da potaknu kolege na human i drustveno odgovoran ¢in darivanja krvi, organizirali su prvu
studentsku akciju u suradnji s Hrvatskim zavodom za transfuzijsku medicinu, odrzanu 20. lipnja 2015. godine u
prostorijama HZTM-a.0d tada pa do danas, sekcija je kontinuirano rasla i razvijala se. U proteklih jedanaest godina
organizirano je ukupno 23 akcije darivanja krvi, ukljucujuéi one odrzane ne samo u prostorijama HZTM-a, ve¢ i na samom
Medicinskom fakultetu te u Studentskom domu Stjepan Radi¢. U tom razdoblju pristupilo je ukupno 2479 darivatelja, a
prikupljeno vise od 1740 doza krvi — konkretan doprinos zdravstvenom sustavu i brojnim pacijentima kojima je krv bila
neophodna za lijecenje ili zivot.

Medicinski fakultet i Stomatoloski fakultet

Autori Naslov

Nina Beluhan, Beatri¢e Bogdanovi¢, Anja Car, Matej Crep,

Kana Hali¢ Kordi¢, Leda Jelavi¢, Domenika Juréi¢, Mia

Maria Jurinjak, Barbara Karaci¢, Lucija Karlusi¢, Karmen  Mijenjajmo svijet zajedno — 15 godina inovativnoga
Klanénik (SFZG), Lucija Lisak, Ana Lovri¢, Lara Mari¢i¢,  djelovanja Udruge StEPP

Vesna Obradovi¢ Kuridza, Andro Petrovi¢, Augustin Pintari¢,

Tea Smokrovié, Jana Sinka, Alen Tunji¢, Anja Zuzul

97.

Udruga StEPP (Studentska ekipa prve pomoc¢i), osnovana 2009. godine, a registrirana kao udruga 2013., djeluje pri
Medicinskom fakultetu Sveucilista u Zagrebu s ciljem promicanja medicinskog znanja, vjestina prve pomoci te
javnozdravstvene svijesti medu studentima i Sirom zajednicom. Udruga broji 25 aktivnih ¢lanova i 20 alumni ¢lanova, a
svoj rad temelji na edukaciji studenata i laika, sudjelovanju u javnozdravstvenim kampanjama, znanstvenim kongresima te
kreiranju edukativnih sadrzaja na drustvenim mrezama. Aktivnosti Udruge obuhvacaju razlicite vrste edukacija: interne
edukacije za vlastite ¢lanove, edukacije za studente nizih i visih godina studija, edukaciju iz trauma pristupa, te
specijalizirane radionice kao §to su ,,0Ozivljavanje u izvanbolni¢koj hitnoj*, ,,ABC hitnih stanja“ i ,,KPR/AVD za brucose*.
Poseban naglasak stavlja se na standardizaciju, timski rad i uskladivanje sa smjernicama Europskog vijeca za
reanimatologiju. U sklopu pandemije COVID-19 razvijeni su online edukacijski ciklusi i digitalna arhiva za pripremu
buducih instruktora. Udruga aktivno suraduje s brojnim studentskim sekcijama i udrugama, ukljucujuci Studentski zbor,
EMSA-u, SportMEF, Zdravo Sveuciliste, planinarske sekcije i medunarodne partnere poput sekcije prve pomoc¢i iz Novog
Sada. Sudjelovala je i na kongresima kao $to su CROSS, MedRi, ALS Weekend, VPH Summer School u Barceloni i drugi,
gdje je odrzavala vlastite radionice iz podrucja hitne medicine. Kao nositelj i organizator nacionalne kampanje ,,0zivi me®,
Udruga je u posljednjih 10 godina educirala vise od 8000 gradana o postupcima ozivljavanja i koristenju AVD-a, a
zabiljezeno je i deset slucajeva spasenih Zivota zahvaljujuéi tim edukacijama. Uz stalne subotnje radionice, StEPP je
provodio javnozdravstvene akcije diljem Hrvatske te razvijao nove projekte, ukljutujuéi buduéu inicijativu ,, Skola sa
srcem ** za uvodenje reanimacijskih vjestina u Skolski kurikulum. Edukativni rad Udruge proSiren je i na digitalne platforme
putem serijala objava poput Trivia Thursday, Manual Skill Monday 1 #FirstAidFriday, ¢ime se dodatno doprinosi §irenju
znanja i dostupnosti informacija o hitnim stanjima. U posljednjih nekoliko godina, Udruga StEPP znacajno je prosirila i
intenzivirala svoje djelovanje u akademskoj 1 §iroj zajednici. Od 2022. godine odrzano je vise od 20 edukacija, ukljucujuéi
dvije nove jednodnevne edukacije ,,Ozivljavanje u izvanbolnickoj hitnoj* (2023. i 2024.), koje su pripremane gotovo
godinu dana i koje su, zbog velikog interesa, postale redovni program Udruge. ,,Edukacija za nize godine* i ,,StEPP Trauma
edukacija“ nastavile su se odrzavati redovito. Provedeno je ukupno 9 edukacija o oZivljavanju i kori$tenju AVD-a za
brucose, od Cega 2 na engleskom jeziku za studente engleskog studija medicine (MSE). Udruga je tijekom ovog razdoblja
sudjelovala na brojnim znanstvenim i stru¢nim kongresima, medu kojima se isticu CROSS (2023., 2024., 2025.), MedRi
2023 u Rijeci te ALS Weekend 2025 u Splitu. Na podrucju javnozdravstvenog djelovanja, kampanja ,,0zivi me* bila je
izrazito aktivna — kroz edukacije u Zagrebu i drugim gradovima Hrvatske, suradnje s tvrtkama (Groupama osiguranje,
Toki¢), sportskim klubovima (NK Dinamo, MRK Sesvete, KK Split, NK Osijek), fakultetima i udrugama, educirano je vise
stotina gradana. U lipnju 2025. organizirana je velika akcija na Cvjetnom trgu, kojom je najavljena nova inicijativa ,, Skola
sa srcem “ — edukacija nastavnika i ucenika osnovnih i srednjih $kola u podrucju KPR-a i uporabe AVD-a. Udruga StEPP
ovim se radom prijavljuje za Rektorovu nagradu u kategoriji drustveno korisnog rada u akademskoj i $iroj zajednici, s
ciljem daljnjeg unaprjedenja sustava edukacije i zdravstvene pismenosti u drustvu.

Sazetak

Summary The StEPP Association (Students’ First Aid Team), established in 2009 and formally registered in 2013, operates under the
University of Zagreb School of Medicine with the aim of promoting medical knowledge, first aid skills, and public health
awareness among students and the broader community. The Association currently consists of 25 active and 20 alumni
members. Its activities are based on student and public education, participation in public health campaigns, engagement in
scientific congresses, and the creation of educational content on social media. The Association organizes various types of
education: internal training for its members, workshops for junior and senior medical students, trauma care courses, and
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specialized sessions such as Out-of-hospital resuscitation, ABC of Emergency Situations, and CPR/AED for freshmen.
Particular emphasis is placed on standardization, teamwork, and alignment with the guidelines of the European
Resuscitation Council. During the COVID-19 pandemic, online education cycles and a digital archive were developed to
support future instructors. StEPP collaborates actively with numerous student sections and organizations, including the
Student Council, EMSA, SportMEF, Healthy University, hiking sections, and international partners such as the First Aid
Section of the Medical Faculty in Novi Sad. The Association has also participated in congresses such as CROSS, MedRi,
ALS Weekend, the VPH Summer School in Barcelona, and others, delivering its own workshops on emergency medicine.
As the organizer and leader of the national "Revive Me" campaign, StEPP has educated more than 8,000 citizens in the past
ten years on CPR and AED usage, with ten recorded cases of lives saved as a direct result. In addition to regular Saturday
workshops, the Association has carried out public health campaigns across Croatia and developed new projects, including
the future initiative "School with a Heart", which aims to introduce resuscitation skills into the school curriculum.
Educational efforts have been expanded to digital platforms through recurring series such as Trivia Thursday, Manual Skill
Monday, and #FirstAidFriday, further contributing to the dissemination of emergency care knowledge and access to
lifesaving information. In the past several years, StEPP has significantly expanded and intensified its activities within the
academic and general community. Since 2022, the Association has conducted over 20 training sessions, including two new
single-day Out-of-hospital resuscitation workshops (2023 and 2024), which were developed over the course of nearly a
year and became part of the regular program due to high demand. Education for junior years and StEPP Trauma Education
have continued regularly. A total of nine CPR/AED workshops for first-year students have been held, including two in
English for international medical students (MSE program). During this period, the Association has participated in numerous
scientific and professional congresses, notably CROSS (2023, 2024, 2025), MedRi 2023 in Rijeka, and ALS Weekend 2025
in Split. In the area of public health outreach, the Revive Me campaign remained highly active—educating citizens across
Croatian cities, in cooperation with companies (Groupama Insurance, Toki¢), sports clubs (NK Dinamo, MRK Sesvete, KK
Split, NK Osijek), faculties, and NGOs. In June 2025, a large public event was held at Cvjetni Square in Zagreb to
announce the new initiative "School with a Heart", which will focus on training teachers and students in CPR and AED
usage in primary and secondary schools. With this submission, the StEPP Association applies for the Rector’s Award in the
category of socially beneficial work in the academic and broader community, aiming to further advance the system of
education and health literacy in society.

Biotehnic¢ke znanosti

Prehrambeno-biotehnoloski fakultet

Autori Naslov

Petra Karla Amanovi¢, Nadia Bajri¢, Eva Basi¢, Iva Bjelié,

Jana BudiSa, Karla Cegledi, Ira Curi¢, Tamara Degko, Mija

Domijan, Matea Fitz, Ema Gortan, Melisa Hodzi¢, Laura

Jelaska, Marija Katarina Jelinc¢i¢, Iva Juri¢, Tonka Klepac,

Marieta Knezovi¢, Nika Kolenko, Snjezana Kosi¢, Paula NutriPROBION — projekt Udruge studenata Prehrambeno-
Kovaci¢, Ema Kranjec, Sofija Krotin, Emanuela Krpan, biotehnoloskoga fakulteta (PROBION)

Katarina Loncari¢, Nola Lozi¢, Kristina Macinkovi¢,

Valentina Mami¢, Ivona Marovié, Nika Mates$i¢, Ana

Milanovié, Ana Novosel, Hana Perko, Michelle Serka, Dora

Suskovi¢, Jelena Trbara, Mihaela Trzija, Ana Vucnik

NutriPROBION je projekt Udruge studenata PROBION Prehrambeno-biotehnoloskog fakulteta Sveucilista u Zagrebu,
odnosno onih ¢lanova udruge koji pohadaju studij prijediplomskog i diplomskog studija Nutricionizam. Glavna ideja
projekta je omoguciti besplatno nutricionisticko savjetovanje za studente Sveucilista u Zagrebu, kao i iskustvo prakse i
povecanje proaktivnosti studenata koji provode ovaj projekt. Na ovaj nacin se Zeli pozitivno utjecati na znanje o prehrani i

Sazetak odabir hrane studentske populacije, §to je dugoro¢no povezano sa zdravljem i prevencijom bolesti. Individualnim
savjetovanjima izravno se pristupa studentima, a objavama na dru$tvenim mrezama zeli se utjecati na pristup
informacijama svima onima kojima one nedostaju i koji su zainteresirani te podi¢i svijest o vaznosti pravilne prehrane.
Osim navedenog, podizanje svijesti o vaznosti pravilne prehrane provodi se edukacijama, javnozdravstvenim akcijama,
radionicama i individualnim savjetovanjem.

NutriPROBION is a project of the Student Association PROBION of the Faculty of Food Technology and Biotechnology of
the University of Zagreb, specifically those students of the association who attend the undergraduate and graduate programs
in Nutrition. The main idea of the project is to enable free nutritional counseling for students of the University of Zagreb, as
well as to experience internship and increase proactivity of the students implementing this project. In this way, the aim is to

Summary positively influence the knowledge of nutrition and the choice of food of the student population, which is related to health
and disease prevention in the long term. Through individual consultations, we directly reach students, while social media
posts aim to improve access to information for those who lack it or are interested, and to raise awareness about the
importance of proper nutrition. In addition to the above, raising awareness of the importance of proper nutrition is carried
out through education, workshops, etc.

98.

Drustvene znanosti

Ekonomski fakultet
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Roko Mitar (Ekonomski fakultet), Helena Vranjes§
(Medicinski fakultet), Simun Poje (Stomatologki fakultet),
Andrija Poje (Stomatoloski fakultet), Nina Tomas
99. (Arhitektonsk fakultet), Suzana Ovcaricek (Ekonomski Projekt EconoMedica
fakultet), Ivor Mulc (Ekonomski fakultet), Laura Abazi
(Medicinski fakultet), Branimir Zivalji¢ (Medicinski
fakultet)

Projekt EconoMedica nastao je kao odgovor na uoceni nedostatak integracije ekonomskih znanja u obrazovanju studenata
iz podrucja zdravstva. Rije¢ je o prvoj studentskoj inicijativi koja je povezala tri sastavnice SveuciliSta u Zagrebu —
Ekonomski, Medicinski i Stomatoloski fakultet — s ciljem zajedni¢kog promisljanja o odrzivosti zdravstvenog sustava iz
vise perspektiva.Projekt je osmislio i realizirao devetero¢lani tim studenata spomenutih sastavnica, ¢ija su imena: Roko
Mitar, Helena Vranje$, Simun Poje, Andrija Poje, Nina Tomas, Suzana Ové&ari¢ek,Ivor Mulc, Laura Abazi i Branimir
Zivalji¢. Konferencijski format projekta omogucio je prijenos znanja izmedu stru¢njaka i studenata, pri emu je
interdisciplinarni pristup bio kljuan za razumijevanje slozenosti zdravstvenih izazova. Raspravljalo se o aktualnim temama
poput financijske odrzivosti zdravstvenog sustava, troskovima i u€inkovitosti upravljanja, ljudskim resursima u zdravstvu,
ulozi javnog i privatnog sektora, kao i o digitalnim inovacijama koje oblikuju buduénost zdravstvene skrbi. Paralelno s
provedbom dogadanja provedeno je i primarno anketno istrazivanje medu sudionicima koje je dodatno potvrdilo

Sazetak opravdanost projekta, iznimno visoku motivaciju studenata za interdisciplinarne sadrzaje i pozitivne uc¢inke na njihovo
razumijevanje zdravstveno- ekonomskih odnosa. Sudjelovanje vise od 400 prijavljenih sudionika — gotovo dvostruko vise
od kapaciteta dvorane — te iznimno pozitivne reakcije studenata, predavaca i akademske zajednice potvrduju relevantnost i
kvalitetu ovog formata. Projekt je prepoznat i u medijima, akademskim publikacijama te na drustvenim mrezama, ¢ime je
dosegnut §iri drustveni utjecaj. Posebna vrijednost projekta lezi u njegovoj organizacijskoj samostalnosti — tim studenata
bez formalne institucionalne strukture uspjesno je proveo sve korake, od osmisljavanja i akademske validacije do
pregovora sa sponzorima i promocije. Time je pokazano da studentske inicijative mogu imati profesionalnu izvedbu 1
potaknuti promjene u obrazovnom pristupu. U konaénici, EconoMedica nije samo odgovorila na postojeéu potrebu za
ekonomskom edukacijom u zdravstvu, ve¢ je inspirirala i druge inicijative slicnog karaktera. Iako se radi o studentskom
projektu, njegov doseg, kvaliteta i utjecaj pokazuju potencijal da postane model za buduée obrazovne formate u visokom
skolstvu.

EconoMedica emerged as a response to the evident lack of integration of economic knowledge in the education of students
in the field of healthcare. It is the first student-led initiative that brought together three constituent faculties of the
University of Zagreb — the Faculty of Economics and Business, the Faculty of Medicine, and the School of Dental
Medicine — with the aim of jointly reflecting on the sustainability of the healthcare system from multiple perspectives. The
project was conceptualized and implemented by an nine-member student team from the aforementioned faculties: Roko
Mitar, Helena Vranjes, Simun Poje, Andrija Poje, Nina Tomas, Suzana Ovc¢aricek, Ivor Mulc, Laura Abazi, and Branimir
Zivaljié. The conference format of the project enabled the transfer of knowledge between experts and students, with an
interdisciplinary approach being essential for understanding the complexity of healthcare challenges. The discussions
addressed key issues such as the financial sustainability of the healthcare system, cost and management efficiency, human
resources in healthcare, the role of the public and private sectors, and digital innovations shaping the future of healthcare
delivery. In parallel with the event, a primary survey was conducted among participants, furtherconfirming the project’s
relevance, the exceptionally high student motivation for interdisciplinary content, and the positive effects on their
understanding of health-economic relations. The participation of over 400 registered attendees—nearly twice the capacity
of the venue—and overwhelmingly positive feedback from students, speakers, and the academic community attest to the
relevance and quality of the project format. It gained recognition through media coverage, academic publications, and
social media, thereby achieving a broader social impact. A particular value of the project lies in its organizational
independence—the student team,operating without a formal institutional framework, successfully carried out all stages of
the project, from conceptualization and academic validation to sponsor negotiations and promotion. This demonstrated that
student initiatives can be executed with professional standards and contribute to meaningful change in educational
practices. Ultimately, EconoMedica not only addressed the current need for economic education in healthcare but also
inspired similar initiatives. Although a student project, its reach, quality, and impact indicate strong potential to serve as a
model for future educational formats in higher education.

Summary

Pravni fakultet

Autori Naslov

Projekt Digitalno opismenjavanje mladih u riziku od

100. Lana Hubak, Suzana Kegalj, Ana Krosl siromastva: put prema ravnopravnijem pristupu pravima i
uslugama
Sazetak Kao rezultat sudjelovanja u Ljetnoj skoli o dje¢jem siromastvu, studentice socijalnog rada Lana Hubak, Suzana Kegal;j i

Ana Krosl osmislile su i provele ciljanu intervenciju u lokalnoj zajednici Gradske ¢etvrti Dubrava, u partnerstvu s
Ambidekster klubom. Intervencija je bila usmjerena na jacanje digitalne pismenosti mladih korisnika u riziku od
siromastva, s posebnim naglaskom na koristenje sustava e-Gradani. Digitalna isklju¢enost jedan je od manje vidljivih, ali
duboko prisutnih oblika socijalne isklju¢enosti. U suvremenom drustvu pristup digitalnim uslugama vise nije privilegija,
ve¢ nuznost. Medutim mladi koji odrastaju u uvjetima siromastva ¢esto nemaju pristup digitalnoj opremi, internetu ili
znanjima potrebnima za snalazenje u digitalnim okruzenjima, Sto ih dodatno marginalizira i produbljuje nejednakosti.
Upravo zato, je ova intervencija bila fokusirana na konkretno osnazivanje mladih kroz prakti¢ne radionice u kojima su uz
individualnu podrsku u¢ili kako koristiti sustav e-Gradani — od dobivanja vjerodajnica, snalazenja na portalu, preko
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samostalnog koriStenja usluga poput izdavanja potvrda, sve do pristupa e-zdravstvu i socijalnim pravima. Intervenciji je
prethodila procjena potreba korisnika, suradnja s djelatnicima udruge, izrada edukativnih materijala i vodica te logisticka
priprema kako bi radionice bile maksimalno dostupne i korisne. Osim prijenosa znanja, naglasak je stavljen i na izgradnju
povjerenja i osjecaja kompetentnosti kod sudionika. Informativni letci, podrska pri dobivanju vjerodajnica te
individualizirani pristup pomogli su u uklanjanju poc¢etnog otpora i povecali motivaciju korisnika za sudjelovanjem. Uz to
intervencija je potvrdila da ciljana, pazljivo osmisljena edukacija u zajednici moze imati konkretan utjecaj na zivote mladih
u nepovoljnom poloZzaju pruzajuéi im alate ne samo za digitalnu ukljuc¢enost, ve¢ i za aktivnije sudjelovanje u drustvu.

Following their participation in the Summer School on Child Poverty, a group of social work students Lana Hubak, Suzana
Kegalj i Ana Krosl developed and implemented a targeted community intervention in the City District of Dubrava, in
collaboration with the Ambidekster Club. The intervention focused on enhancing the digital literacy of young users at risk
of poverty, with particular emphasis on the use of the e-Citizens (e-Gradani) system. Digital exclusion is one of the less
visible but deeply entrenched forms of social exclusion. In contemporary society, access to digital services is no longer a
privilege, but a necessity. However, young people growing up in poverty often lack access to digital equipment, the
internet, or the skills needed to navigate digital environments, which further marginalizes them and deepens existing
inequalities. For this reason, the intervention was specifically aimed at empowering young people through practical
workshops in which, with individualized support, they learned how to use the e-Citizens system—from obtaining

Summary credentials and navigating the platform to independently using services such as certificate issuance and accessing e-health
and social rights. Prior to the intervention, an assessment was conducted to identify the specific needs of the target group, in
collaboration with the organization’s staff. This was followed by the development of educational materials and user guides,
as well as logistical preparations to ensure that the workshops were as accessible and effective as possible. Beyond the
transfer of knowledge, the intervention placed particular emphasis on building trust and fostering a sense of competence
among participants. Informational leaflets, assistance in obtaining credentials, and an individualized approach helped
overcome initial resistance and increased user motivation for participation. Moreover, the intervention demonstrated that
targeted, carefully designed educational efforts within the community can have a tangible impact on the lives of
disadvantaged youth, providing them not only with tools for digital inclusion but also with greater capacity for active social
participation.

Humanisti¢ke znanosti

Prirodne znanosti

Prirodoslovno-matematicki fakultet

Autori Naslov

101. Antonio ErSegovi¢ i David Grabovac Projekt Brioskola

Brioskola je projekt u organizaciji Sekcije za botaniku iz Udruge studenata biologije — BIUS kojem je glavni cilj bio
upoznati zainteresirane studente s mahovinama i briologijom kao disciplinom botanike koja prou¢ava mahovine u
razli¢itim aspektima. Glavnina projekta odrzana je u listopadu 2024. godine kroz odrzavanje predavanja koja su odrzali
struénjaci iz Hrvatske, Srbije i Slovenije, zatim radionice determinacija mahovina i terenski izlazak u Nacionalni park
Risnjak. Osim navedenog u sklopu projekta izradena je zbirka od Cetrdesetak herbarijskih uzoraka mahovina te je odrzano
predavanje i edukativna radionica za ucenike i mentore u okviru Centra izvrsnosti za biologiju Varazdinske Zupanije. Svi
sudionici koji su sudjelovali na projektu od ucenika do stru¢nih predavaca iskazali su odusevljenje kroz svoje povratne
informacije i iskazali Zelju za daljnjim odrzavanjem sli¢nih edukacijsko-popularizacijskih projekata u buduénosti.

Sazetak

Brioskola is a project organized by the Botany Section of the Biology Students Association - BIUS, whose main goal was
to introduce interested students to bryophytes and bryology as a discipline of botany that studies mosses in various aspects.
The main part of the project was held in October 2024 through lectures given by experts from Croatia, Serbia and Slovenia,
followed by bryophytes determination workshops and a field trip to the Risnjak National Park. In addition to the above, a
collection of about forty herbarium samples of bryophytes was created as part of the project, and a lecture and educational
workshop for students and mentors were held within the Center of Excellence for Biology of Varazdin County. All
participants who participated in the project, from students to professional lecturers, expressed their enthusiasm through
their feedback and expressed their desire to continue holding similar educational and popularization projects in the future.

Summary

Tehnic¢ke znanosti

Fakultet elektrotehnike i racunarstva

Autori Naslov

Darija Filipovi¢, Danko Delimar, Toni Kukec, Neven Luki¢,
Lara Grguri¢, Gregor Mihaljevi¢, Iva Klobucar Razvoj studentskih kompetencija i zajednice kiberneticke

102. . . . .
(Arhitektonski fakultet), Vatroslav Jakopec, Ana Francesca  sigurnosti na FER-u
Stama, Milan Vranki¢, Toma Petrusi¢
Sazetak Konferencija FAKS 2025 okupila je velik broj studentica i studenata, stru¢njaka i predavaca iz podrucja kiberneti¢ke

sigurnosti. Program je obuhvatio predavanja, radionice i CTF natjecanje, ¢ime je omogucena prakti¢na primjena znanja i
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povezivanje s industrijom. Posebno se istice visoka strunost predavaca i veliki interes studenata, §to potvrduje relevantnost
i uspjesnost konferencije. Organizacija je provedena uz znacajan doprinos studentskog tima i podr§ku nastavnika, ¢ime je
postignut glavni cilj podizanja razine znanja i interesa za podrucje kiberneti¢ke sigurnosti na Sveucilistu.

The FAKS 2025 conference gathered a large number of students, experts, and lecturers in the field of cybersecurity. The
program included lectures, workshops, and a CTF competition, enabling practical application of knowledge and networking
Summary with the industry. The conference was marked by highly qualified speakers and strong student interest, confirming its
relevance and success. The event was organized with significant contributions from the student team and support from
faculty staft, achieving its main goal of raising the level of knowledge and interest in cybersecurity within the University.

Fakultet elektrotehnike i racunarstva i Medicinski fakultet

Autori Naslov

Lara Maria Striéak, Blanka Skvorc, Leonarda Smigmator,

Klara Sosi¢, Jelena Supraha (Medicinski fakultet); Sara Rivi¢ Simpozij MediFER: Zdravije i tehnologija u doba klimatskih
Carevi¢, Fran Sagani¢, Karlo Zizié (Fakultet elektrotehnike i promjena

racunarstva)

103.

MediFER je interdisciplinarni studentski simpozij koji je odrzan 2. travnja 2025. godine na Medicinskom fakultetu
Sveucilista u Zagrebu u dvorani ,,Miroslav Catkovi¢. Inicijativu su pokrenuli studenti Medicinskog fakulteta i Fakulteta
elektrotehnike i racunarstva s ciljem stvaranja platforme za razmjenu ideja i znanja izmedu medicine i tehnologije.
Organizacijski tim od osmero studenata realizirao je projekt volonterskim radom pod mentorstvom prim. dr. sc. Dive
Ljubicica i akademika prof. dr. sc. Svena Loncari¢a. Simpozij je okupio vise od 150 sudionika iz akademske zajednice 1
industrije, ukljuujuéi studente razli¢itih fakulteta, profesore i stru¢njake. Program je obuhvatio Sest segmenata: predavanja
o klimatskim promjenama i plu¢ima, bioloskom tkivu u elektri¢cnom polju i digitalnoj patologiji, dvije panel rasprave o
medicini, tehnologiji i klimatskim promjenama te digitalnoj transformaciji zdravstva, kao i zavr$no predavanje o
prakti¢énom iskustvu interdisciplinarnog studiranja. Glavni cilj bio je poticanje suradnje izmedu medicine i tehnologije u
kontekstu klimatskih promjena i digitalizacije zdravstva. Rezultati pokazuju visoku zainteresiranost akademske zajednice,
Sto se oCituje kvalitetnim raspravama i pozitivnim povratnim informacijama. Konkretni ishodi uklju¢uju uspostavljenu
suradnju s Domom zdravlja Zagreb-Centar i konferencijom ,,Future is now* te pocetak zajednickog rada studenata na
modernizaciji zdravstvenog administrativnog sustava. MediFER predstavlja uspjeSan model studentske inicijative koja
povezuje medicinu i tehnologiju, s vizijom godi$njeg odrzavanja i pro§irenja na druge znanstvene discipline.

Sazetak

MediFER is an interdisciplinary student symposium that was held for the first time 2nd of April, 2025, at the School of
Medicine, University of Zagreb in the "Miroslav Cackovi¢" auditorium. The initiative was launched by students from the
School of Medicine and the Faculty of Electrical Engineering and Computing with the aim of creating a platform for
exchanging ideas and knowledge between medicine and technology. An organizing team of eight students realized the
project through voluntary work under the mentorship of Prim. Dr. Sc. Pivo Ljubi¢i¢ and Academician Prof. Dr. Sc. Sven
Loncari¢. The symposium brought together more than 150 participants from the academic community, including
professors, experts and students from various faculties. The program encompassed six segments: lectures on climate change

Summary and lungs, biological tissue in electric fields, and digital pathology, two panel discussions on medicine, technology and
climate change, and digital transformation of healthcare, as well as a concluding lecture on the practical experience of
interdisciplinary studies. The main goal was to encourage collaboration between medicine and technology in the context of
climate change and healthcare digitalization. The results demonstrate a high interest from the academic community,
reflected in quality discussions and positive feedback. Concrete outcomes include an established collaboration with Zagreb-
Center Health Center and the "Future is now" conference, as well as the beginning of joint student work on modernizing the
healthcare administrative system. MediFER represents a successful model of student initiative that connects medicine and
technology, with a vision of annual organization and expansion to other scientific disciplines.

Fakultet strojarstva i brodogradnje

Autori Naslov

Barbara Grani¢, Andela Grei¢, Lea HirSzon, Kristina Kolarec
(Gradevinski fakultet), Blanka Brnada, Anamarija Dujmovi¢,
Monika Purini¢, Maria Poslek, Ivan Tusun (Arhitektonski
fakultet), Jana Bais, Ana Lipovac, Klara Klasan, Karlo Krec,

104. Maja Mesar, Ivan Pticar (Fakultet strojarstva i brodogradnje)
Nina Selena Frani¢ (Rudarsko-geolosko-naftni fakultet),
Mihaela Gaspar, Ante Pranji¢ (Fakultet kemijskog
inzenjerstva i tehnologije) i Franciska Kerosevi¢ (Fakultet
hrvatskih studija)

Organizacija konferencije Buducénost ugodnog stanovanja
> 2025.: GreenTalks — Izvan Okvira

Sazetak Cetrnaesta po redu konferencija Buduénost ugodnog stanovanja pod nazivom ,,GreenTalks: Izvan Okvira“ odrzala se u
subotu 29. ozujka 2025. godine u prostorijama Arhitektonskog, Gradevinskog i Geodetskog fakulteta Sveucilista u
Zagrebu. Konferencija se ove godine bavila temama poput obnovljivih izvora energije, izazova izgradnje fotonaponskih
sustava, od studentskih snova do samoodrzive kuce u Versaillesu i panel rasprave financijske i energetske uc¢inkovitosti
odrzivog razvoja. Projekt BUS jedina je stru¢na studentska interdisciplinarna besplatna konferencija od studenata za
studente. Svrha projekta BUS edukacija je javnosti, prije svega studenata tehnickih struka, o obnovljivim izvorima energije,
energetskoj u€inkovitosti i odrzivoj gradnji i svih noviteta u tehni¢kim strukama koje nas povezuju. Projektom okupljamo
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priznate struénjake i profesore na spomenutim poljima kako bi teme bile $to aktualnije i kvalitetnije, a organizaciju ¢ine i
provode sami ¢lanovi Udruge. Na konferenciji je sudjelovalo vise od 170 studenata koji su, osim sudjelovanja na
interesantnim predavanjima, dobili mogucnost u pauzama izmedu blokova predavanja povezati se s ¢ak 10 tvrtki koje su
sudjelovale na konferenciji kao partneri. Navedeno povezivanje studenata i tvrtki pruzilo je studentima priliku da na
jednom mjestu upoznaju vise potencijalnih poslodavaca i informiraju se 0 mogucénostima zaposljavanja ili prakse.
Postavljajuci konkretna pitanja studenti su dobili neposredan uvid u poslovanje tvrtki, projekte i radnu kulturu. Studentima
su takoder bili dostupni razni struéni materijali, Casopisi i prirucnici koje su osigurale tvrtke partneri kao i medijski
pokrovitelji. Navedeno je vazno jer takvi struéni materijali, Casopisi i priru¢nici studentima omogucéuju dodatno
obrazovanje i uvid u aktualne trendove i tehnologije u struci. Oni pomazu studentima da bolje razumiju potrebe trziSta rada
te se kvalitetnije pripreme za buduce izazove. Uz to, dostupnost materijala pokazuje angazman tvrtki i medijskih
pokrovitelja u podrsci mladim struénjacima i njihovom profesionalnom razvoju. Nasu ambiciju i ideje podrzalo je i 10
tvrtki partnera bez kojih realizacija ovakvog projekta ne bi bila moguca, a to su redom tvrtke Amelicor Group d.o.o.,
Schrack Technik d.o.0., Rockwool Adriatic d.o.0., Baumit d.o.0., REGEA, Plastform d.o.0., Viessmann d.o.0., TROHA -
DIL d.o.0., Arhigon technologies d.o.o., Profine Croatia d.o.o. Projekt su takoder podrzali Godoteka, Odeon, Kingdom,
Intera, Crumbs, Moje Malo Zlato, Biljarica, Quahwa, OPG Perec, a kao medijski pokrovitelji vjerno nas prate HRT,
Global.hr, Studentski.hr, HSGI (Gradevinar), ZGRADOnacelnik, LIDER, HausBau, Korak u prostor, ege (energetika
marketing), DOOR, Grenef, te tako dodatno prosirili svijest o aktualnim temama iz podruéja kojima se bavi nasa
konferencija. Navedeni medijski pokrovitelji su dodatno prosirili svijest o aktualnim temama iz podrucja kojima se bavi
nasa konferencija. Kao rezultat suradnje, objavljeno je ukupno 10 ¢lanaka, 1 televizijski prilog i 4 izjava za medije, ¢ime je
znacajno povecana vidljivost i doseg konferencije u $iroj javnosti.

The fourteenth conference The Future of Comfortable Living entitled "GreenTalks: Beyond the Framework" was held on
Saturday, March 29, 2025, at the premises of the Faculty of Architecture, Civil Engineering and Geodesy, University of
Zagreb. This year, the conference dealt with topics such as renewable energy sources, the challenges of building
photovoltaic systems, from student dreams to a self-sustaining house in Versailles, and a panel discussion on the financial
and energy efficiency of sustainable development. The BUS project is the only professional student interdisciplinary free
conference from students for students. The purpose of the BUS project is to educate the public, primarily students of
technical professions, about renewable energy sources, energy efficiency and sustainable construction, and all the
innovations in technical professions that connect us. The project brings together recognized experts and professors in the
aforementioned fields so that the topics are as current and of the highest quality as possible, and the organization is made
and carried out by the members of the Association themselves. More than 170 students participated in the conference, who,
in addition to participating in interesting lectures, had the opportunity to connect with as many as 10 companies that
participated in the conference as partners during breaks between lecture blocks. The aforementioned connection of students
and companies provided students with the opportunity to meet multiple potential employers in one place and learn about
employment or internship opportunities. By asking specific questions, students gained direct insight into the companies'

Summary operations, projects, and work culture. Students also had access to various professional materials, magazines, and manuals
provided by partner companies and media sponsors. This is important because such professional materials, magazines, and
manuals provide students with additional education and insight into current trends and technologies in the profession. They
help students better understand the needs of the labor market and better prepare for future challenges. In addition, the
availability of materials demonstrates the engagement of companies and media sponsors in supporting young professionals
and their professional development. Our ambition and ideas were supported by 10 partner companies without which the
realization of such a project would not be possible, namely the companies Amelicor Group d.o.o., Schrack Technik d.o.o.,
Rockwool Adriatic d.o.o., Baumit d.o.0., REGEA, Plastform d.o.0., Viessmann d.o.0., TROHA - DIL d.o.0., Arhigon
technologies d.o.o0., Profine Croatia d.o.o. The project was also supported by Godoteka, Odeon, Kingdom, Intera, Crumbs,
Moje Malo Zlato, Biljarica, Quahwa, OPG Perec, and as media sponsors, we are faithfully followed by HRT, Global.hr,
Studentski.hr, HSGI (Gradevinar), ZGRADOnacelnik, LIDER, HausBau, Korak u prostor, ege (energy marketing), DOOR,
Grenef, and thus further broadening awareness of current topics in the areas covered by our conference. The above-
mentioned media sponsors have further expanded awareness of current topics in the areas covered by our conference. As a
result of the cooperation, a total of 10 articles, 1 television interview and 4 press releases were published, which
significantly increased the visibility and reach of the conference in the general public.

Umjetnicko podrucje

Interdisciplinarno znanstveno podrudje

Ekonomski fakultet, Fakultet elektrotehnike i ra¢unarstva i Fakultet organizacije i informatike

Autori Naslov

Karlo Kova¢ié¢ (EFZG), Iva Mihalj (EFZG), Luka Stimac
105. (EFZG), Stjepan Gustek (FER), Lovro Jaki¢ (FER), Jakov  Projekt Student investitor
Gasparovi¢ (FOI) i Korina Sterle (FOI)

Sazetak Projekt Student investitor studentske udruge Financijski klub okuplja studente razli¢itih fakulteta i povezuje akademski
svijet s financijskom industrijom. Projekt se sastoji od edukacijske faze u kojoj stru¢njaci odrzavaju predavanja i radionice
te natjecateljske faze u kojoj timovi izraduju fundamentalnu analizu stvarnog poduzeca, ove godine Koncar d.d. Na
natjecanju je sudjelovalo 12 timova sa 43 studenta ukljucujuéi i one iz tehnickih i prirodoslovnih podruc¢ja. Sudionici su
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kroz projekt razvili analiti¢ke i prezentacijske vjestine te stekli prakti¢no iskustvo u podrucju financijske analize. Projekt
doprinosi financijskoj pismenosti, interdisciplinarnom pristupu i ja¢anju povezanosti akademske i poslovne zajednice.

The Student Investor project of the student association Financial Club brings together students from different faculties and
connects the academic community with the financial industry. The project consists of an educational phase where experts
deliver lectures and workshops, and a competitive phase where teams prepare a fundamental analysis of a real company,

Summary this year Koncar d.d. The competition gathered 12 teams with 43 students, including participants from technical and natural
sciences. Through the project, students developed analytical and presentation skills and gained practical experience in
financial analysis. The project contributes to financial literacy, an interdisciplinary approach and stronger ties between
academia and the business community

Ekonomski fakultet, Fakultet Sumarstva i drvne tehnologije, Farmaceutsko-biokemijski fakultet i Filozofski fakultet

Autori Naslov
Bruno Jaran ((EFZG), Ivona Josipovié¢ (FSDT), Lovre
106. Drazanci¢ (FFZG), Luka Jel¢i¢ (FBF) i Matej Mlinarié¢ Kvizaska liga Sveucilista u Zagrebu

(EFZG)

Kvizaska liga Sveucilista u Zagrebu pokrenuta je u akademskoj godini 2024./2025. kao studentska inicijativa usmjerena na
promicanje akademske izvrsnosti, Sirenje znanja i poticanje medufakultetske suradnje kroz format natjecanja u opéem
znanju. Prva sezona obuhvatila je osam ligaskih kola, pri ¢emu je u svakom kolu sudjelovalo izmedu 36 i 40 ekipa, a
ukupno 40 timova sa svih 34 sastavnice i akademije Sveucilista u Zagrebu. Svako je kolo sadrzavalo dvije runde po 25
pitanja iz razli¢itih disciplina, povijesti, prirodnih i drustvenih znanosti, knjizevnosti, umjetnosti, sporta i aktualnosti Sto je
osiguralo Sirok spektar intelektualnog izazova i priliku za interdisciplinarnu razmjenu. Organizacija Kviz lige bila je u
potpunosti studentska, uz struénu podrsku Hrvatskog kviz saveza u sastavljanju i provjeri pitanja te logisticku i financijsku
Sazetak potporu Studentskog zbora SveuciliSta u Zagrebu. Natjecanja su se odrZavala u dobro opremljenom prostoru Studenskog
centra, a dodatnu vidljivost projektu dali su objave na drustvenim mrezama i edukativnim portalima. Za dodatni poticaj
inkluzivnosti, uz nagrade za prva tri mjesta, dodjeljivane su i simboli¢ne nagrade ekipama srednjeg i donjeg dijela
poretka. Sudionici su u anketi istaknuli visoko zadovoljstvo jasno¢om i raznoliko$¢u pitanja, profesionalnom organizacijom
i prijateljskom atmosferom, posebno pohvaliv§i moguénost neposrednog uvida u to¢ne odgovore nakon svake runde.
Pobjednicka ekipa “Ispartacus” pokazala je dosljednost u cijeloj sezoni ¢ime je zasluzeno osvojila glavnu nagradu od
2.000 €. Ukupni dojam studenata potvrdio je da je projekt ispunio svoje ciljeve: afirmirao znanje kao vrijednost, oja¢ao
osjecaj zajedni$tva i postavio temelje za trajnu tradiciju kvizaskih natjecanja na Sveucilistu.

The University of Zagreb Quiz League was launched in the 2024/2025 academic year as a student-driven initiative
designed to promote academic excellence, broaden knowledge and encourage collaboration among faculties through a
general-knowledge competition. In its inaugural season, eight league rounds were held, with between thirty-six and forty
teams participating in each round. In total, forty teams drawn from all thirty-four faculties and academies of the University
competed. Each round consisted of two 25-question segments covering a wide variety of subjects, including history, natural
and social sciences, literature, the arts, sports and current a airs. This multidisciplinary format provided a rich intellectual
challenge and o ered students the chance to engage with peers from different fields. The Quiz League was entirely
organised by students, with expert assistance from the Croatian Quiz Association in designing and verifying questions and
logistical and financial support from the University Student Council. Matches took place in the well-equipped facilities of
the Students’ Centre, and the competition’s profile was further raised through social media and academic portals. To foster
inclusivity, symbolic prizes were awarded not only to the top three teams but also to those finishing in the middle and lower
ranks. In a post season survey, participants expressed high satisfaction with the clarity and diversity of the questions, the
professional standard of organisation and the friendly atmosphere. They particularly appreciated the opportunity to review
correct answers immediately after each round. Team Ispartacus emerged triumphant as the overall champions, claiming the
€2,000 grand prize. Feedback confirmed that the Quiz League had achieved its goals by celebrating knowledge as a core
value, strengthening community spirit and laying the foundation for a lasting quiz tradition at the University.

Summary

Fakultet elektrotehnike i ra¢unarstva, Medicinski fakultet i Filozofski fakultet

Autori Naslov

Karolina Beg, Luciana Koren, Anamaria Yago, Nina Rotim,
Andro Koren, Marta Filipovi¢-Persin, Borna Buri¢, Lovro  Zdravlje srca za sve — interdisciplinarni projekt za inkluzivnu

107. . L . . . . . .
Janci¢ (Medicinski fakultet), Josip Pardon (FER) i Ana edukaciju o o¢uvanju kardiovaskularnoga zdravlja
Krizani¢ (Filozofski fakultet)
Sazetak Kardiovaskularne bolesti su i dalje vodec¢i uzrok mortaliteta i morbiditeta u svijetu te predstavljaju veliki javnozdravstveni

problem kojemu je potrebno posvetiti posebnu pozornost jer mogu dovesti do ostecenja vaznih organa i pritom dovesti do
ostecenja osjeta vida i sluha. (4-6). Medu najvaznije ¢imbenike rizika za razvoj kardiovaskularnih bolesti k ubrajamo:
prekomjernu tjelesnu masu i pretilost, puSenje i diabetes mellitus. Buduci da znanstveno utvrdene ¢injenice upucuju na to
kako invaliditet u obliku oStecenja vida i sluh znacajno povecéava rizik za razvoj kardiovaskularnih bolesti, studenti su
ocuvanja njihovog kardiovaskularnog zdravlja (1-3). S obzirom na tesku dostupnost zdravstvenih kampanja na javnim
povrsinama i prepreku u komunikacijskim medijima, za osobe s invaliditetom osmisljena je aktivnost provodenja
besplatnih javnozdravstvenih akcija s ciljem poticanja preventivnih mjera za o¢uvanje zdravlja. S obzirom na otezan
pristup zdravstvenim informacijama slijepih i gluhih osoba, studenti medicine su, u suradnji sa studentima Fakulteta
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elektrotehnike i raunarstva te Filozofskog fakulteta, uz pomo¢ Hrvatskog saveza gluhih i nagluhih osoba, razvili idejno i
tehnolosko rjesenje koje doprinosi ravnopravnosti zdravstvene edukacije. Izradena je web aplikacija s prilagodenim
edukativnim sadrzajem kojem osobe mogu pristupiti i putem QR kodova. Najveca vrijednost ovoga rada se ogleda u
stvorenim novim moguénostima osoba s oste¢enjem vida i sluha. Projekt pokazuje kako integracija tehnologije, empatije i
drustvene odgovornosti moze pridonijeti vecoj jednakosti i ukljucivosti svih ¢lanova zajednice.

Cardiovascular diseases still remain the leading cause of mortality and morbidity worldwide and represent a major public
health issue that requires special attention, as they can lead to damage to vital organs and impair important senses such as
vision and hearing (4—6). The most significant risk factors for the development of cardiovascular diseases include excess
body weight and obesity, smoking, and diabetes mellitus. Since scientific evidence indicates that disabilities involving
vision and hearing impairment significantly increase the risk of developing cardiovascular diseases, students have launched
an interdisciplinary project titled Heart Health for All, dedicated to these more vulnerable groups in society, with the goal of
preserving their cardiovascular health (1-3). Given the limited accessibility of public health campaigns in public spaces
and barriers in communication media, a series of free public health actions have been designed specifically for people with
disabilities, aiming to promote preventive health measures. Due to the limited access to health information for blind and
deaf individuals, medical students, in collaboration with students from the Faculty of Electrical Engineering and Computing
and the Faculty of Humanities and Social Sciences, and with the support of the Croatian Association of the Deaf and Hard
of Hearing, developed a conceptual and technological solution that contributes to equality in health education. A web
application was created, offering adapted educational content accessible via QR codes. The greatest value of this initiative
lies in the new opportunities it creates for people with visual and hearing impairments. This project demonstrates how the
integration of technology, empathy, and social responsibility can foster greater equity and inclusion for all members of the
community.

Summary

Umjetnicko interdisciplinarno podrucje

Medicinski fakultet

Autori Naslov

108. Luciana Koren i Andro Koren Projekt U nijansama hrabrosti — Price iza platna

Projekt U nijansama hrabrosti — Price iza platna realiziran je 1. lipnja 2025. povodom Nacionalnog dana prezivjelih od
malignih bolesti. U suradnji s Udrugom SVE za NJU i Hrvatskim prirodoslovnim muzejom, studenti medicine organizirali
su izlozbu umjetnickih djela koje su stvorile Zene nakon iskustva lijecenja od raka. Uz slike, izlozene su i njihove osobne
price koje su upravo studenti imali Cast Citati prilikom otvorenja, tako prenoseci iznimnu hrabrost Zena prikazanu na
platnima. Cilj projekta bio je smanjiti stigmu iza bolesti i potaknuti povezanost izmedu buducih lije¢nika i pacijenata. Kroz
suradnju, studenti su naglasili vaznost dubljeg razumijevanja, empatije i cjelovitog pristupa u medicini. Projekt je ostvario
snaznu institucionalnu i medijsku podrsku te pokazao kako umjetnost i medicina itekako mogu zajedno graditi humaniji
sustav skrbi.

Sazetak

Project In Shades of Courage — Stories Behind the Canvas was a student-led project held on June 1st 2025, to mark the
National Cancer Survivors Day. In cooperation with the association SVE za NJU and the Croatian Natural History Museum,
medical students co-organized an exhibition of artworks created by women who had survived cancer. Each piece was
accompanied by personal texts, and students read those stories aloud during the opening. The project promoted
destigmatization, compassion, and dialogue between future doctors and patients. It also served as an educational experience
on empathy and humanistic values in medicine. The initiative received strong institutional and media support, and it
demonstrated how art and medicine can work together in shaping a more inclusive and patient-centered approach to
healthcare.

Summary

Muzic¢ka akademija

Autori Naslov

Eva Nemci¢, Ariana Gugec, Mykola Havryliuk, Paula
Jadrusi¢, Lorena Jej¢i¢, Inon Medugorac, Gorana Kligkié,
Paula Curi¢, Borna Dekani¢, Lovro Rov&ié, Sven Babié,
109. Nikola Delerue, Marko Kovaci¢, Matija Dragojlovi¢, Mia Koncertni ciklus Muzika u klinici
Raguz, Marija Topi¢, Lilasukhi Rub¢i¢, Maria Zholkevska,
Tao-Chen Hsiao, Evelin Mili¢i¢, Nika Bjelovuci¢, Carlo
Gjurgjevié

Sazetak Ciklus koncerata Muzika u Klinici (MUK) dugogodisnji je projekt Muzicke akademije SveuciliSta u Zagrebu i Centra za
umjetnost i medicinu Klinike za tumore KBC-a Sestre milosrdnice. Pokrenut je s idejom da glazbom obogati svakodnevicu
onkoloskih bolesnika i medicinskog osoblja te da bolni¢ki prostor u¢ini humanijim i blizim ¢ovjeku. Koncerti se odrzavaju
jednom mjesecno u Galeriji Panacea na prvom katu Klinike za tumore, a u toplijim mjesecima i u bolni¢kom atriju. Od
2017. godine do danas izvedena su ukupno 42 koncerta. U koncertnoj sezoni 2024./2025. odrzano ih je deset, au
prethodnoj, 2023./2024., jedanaest. Te brojke svjedoce o kontinuitetu i odrzivosti projekta koji se oslanja isklju¢ivo na
entuzijazam i volonterstvo studenata Muzicke akademije. Klinika za tumore je visokospecijalizirana i jedinstvena ustanova
u Republici Hrvatskoj za lije¢enje onkoloskih pacijenata, a u skladu s ¢injenicom da je onkoloska dijagnoza jednako snazan
izazov u fizickom, psiholoskom i emocionalnom smislu, osnovan je Centar za umjetnost i medicinu — volontersko tijelo
koje djelovanjem razli¢itih umjetnickih grana nastoji ostvariti holisticki pristup lijecenju i podrzati cjelokupnu
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biopsihosocijalnu strukturu oboljelih. Snaga MUK-a je u tome §to glazba dolazi pacijentima onda kada oni ne mogu do¢i
njoj. Ona ulazi u bolnic¢ki prostor, u hodnike i ¢ekaonice, i pretvara trenutke lijecenja u trenutke ljepote, predaha i podrske.
Pacijenti, bilo da dolaze iz manjih mjesta bez razvijene koncertne ponude ili iz gradova s bogatom kulturnom scenom,
imaju priliku dozivjeti umjetnost ondje gdje im je najpotrebnija — u samom prostoru lijecenja. Glazba im omogucuje da
barem nakratko izadu iz uloge bolesnika i osjete podrSku zajednice. Za medicinsko osoblje, koje svakodnevno radi u
zahtjevnim okolnostima, koncerti su dragocjen predah. Lije¢nici i medicinske sestre na taj nacin dobivaju priliku
odmaknuti se od napornog ritma posla, uzeti trenutak za sebe i podsjetiti se na vaznost brige za mentalno zdravlje.
Posebnost MUK-a je i u njegovom konceptu. Koncerti su zamisljeni kao “walk-in”” dogadanja — spontani, otvoreni svima
koji se nadu u bolnici, bez ulaznica i formalne pripreme. Kontrast izmedu bolnickog ambijenta i glazbenog dozivljaja daje
ovim nastupima snaznu simboliku i poseban znacaj. MUK prije svega zivi zahvaljujuéi studentima Muzicke akademije. Oni
svojim nastupima daruju vrijeme, energiju i znanje te ulaze u prostor u kojem glazba dobiva novu, dublju svrhu. Za njih je
to iskustvo izlaska iz uobi¢ajenog koncertnog konteksta i susret s publikom ¢iji je Zivot obiljezen boles¢u. Takvi nastupi
traze empatiju, osjetljivost i spremnost na prilagodbu. Mladi glazbenici u¢e osmisliti program koji ¢e biti prikladan i blizak,
odabrati skladbe koje donose toplinu i nadu te nastupati izravno i iskreno, bez formalne distance. Upravo zato MUK ima i
snaznu edukativnu vrijednost. Studentima pruza iskustvo koje nadilazi tehnicku vjestinu i standardnu koncertnu praksu,
podsjec¢ajuci ih da glazba moze biti sredstvo iscjeljenja, komunikacije i podrske. Kako i svjedoce, za mnoge od njih upravo
su koncerti u Klinici za tumore jedno od najvrjednijih iskustava tijekom studija jer potvrduju izvorni smisao glazbe —
povezivanje kroz glazbu i darivanje zajednici. Ovogodi$nja sezona donijela je i iskorak prema §iroj zajednici: u ciklus su
bili ukljuéeni Mjesoviti zbor Medicinskog fakulteta Sveucilista u Zagrebu Lege artis te ucenici Glazbenog udilista Elly
Basic¢ u suradnji s Hrvatskim glazbenim zavodom. Ti su nastupi dodatno obogatili program, no osnovna okosnica projekta
ostaju studenti Muzicke akademije, ¢iji rad i entuzijazam ¢ine MUK prepoznatljivim i trajno vrijednim. Vaznost umjetnosti
u bolnici prepoznaju i europske institucije. Europska komisija je u okviru EU Work Plan for Culture 2023—2026 osnovala
radnu skupinu drzava €lanica kroz Otvorenu metodu koordinacije (OMC) na temu Culture and health, s posebnim
naglaskom na mentalno zdravlje. Naglasava se da kulturne aktivnosti mogu pridonijeti prevenciji bolesti, lije¢enju i opéoj
dobrobiti te poticati suradnju kulturnog i zdravstvenog sektora i razmjenu dobrih praksi. Koncertni ciklus Muzika u Klinici
je primjer takve prakse na lokalnoj razini — umjetnost u bolnici kao podrska pacijentima, osoblju i studentima — projekt koji
veé provodi ono Sto europske politike preporucuju. Koncertni ciklus Muzika u Klinici pokazuje da umjetnost moze biti
vazan dio procesa lije¢enja i podrske. Pacijentima predstavlja olaksanje i snagu, medicinskom osoblju predah i ravnotezu, a
studentima jedinstveno iskustvo rasta i sazrijevanja. Projekt potvrduje da volonterski rad, solidarnost i umjetnost zajedno
mogu graditi humanije drustvo. Upravo zato MUK nije samo niz koncerata, nego i zivi dokaz da glazba moze biti lijek —
saveznik medicine i oslonac ¢ovjeku u najtezim trenucima.

Summary The concert cycle Music in/to Clinic (MUK) is a long-standing project of the Academy of Music, University of Zagreb, and
the Center for Arts and Medicine of the University Hospital for Tumours, Sestre milosrdnice University Hospital Center. It
was launched with the idea of enriching the everyday life of oncology patients and medical staff through music, and of
making the hospital environment more humane and closer to people. The concerts are held once a month in
the Panacea Gallery on the first floor of the University Hospital for Tumours, and during the warmer months in the hospital
atrium. Since 2017, a total of 42 concerts have been presented. In the 2024/2025 season, ten concerts were held, while the
previous 2023/2024 season featured eleven. These numbers testify to the continuity and sustainability of the project, which
relies entirely on the enthusiasm and volunteer work of the Academy of Music students. The University Hospital for
Tumours is a highly specialized and unique institution in Croatia for oncology treatment. Recognizing that an oncology
diagnosis is equally challenging in physical, psychological and emotional terms, the Center for Arts and Medicine was
founded as a volunteer initiative that, through various forms of art, seeks to provide a holistic approach to treatment and
support the entire biopsychosocial structure of patients. The strength of Music in/to Clinic lies in the fact that music comes
to patients when they cannot go to it. It enters hospital corridors and waiting rooms, transforming moments of treatment
into moments of beauty, comfort and support. Patients, whether they come from smaller towns with little concert life or
from cities with rich cultural offerings, have the chance to experience art where it is most needed — in the very space of
treatment. Music allows them, at least briefly, to step out of the role of patient and feel the support of the community. For
medical staff, who work under constant pressure, the concerts offer a precious moment of respite. Doctors and nurses are
able to step away from the intensity of their work, take a moment for themselves, and be reminded of the importance of
caring for their own mental well-being. Another distinctive feature of Music in/to Clinic is its concept. The concerts are
designed as “walk-in” events — spontaneous, open to anyone in the hospital, with no tickets or formal preparation. The
contrast between the hospital setting and the musical experience lends these performances strong symbolism and special
significance. Above all, Music in/to Clinic lives through the students of the Academy of Music. With their performances,
they give their time, energy and knowledge, bringing music into a space where it gains new, deeper meaning. For them, it is
an experience of stepping outside the usual concert context and meeting an audience whose lives are marked by illness.
Such performances demand empathy, sensitivity and adaptability. Young musicians learn to design programmes that are
accessible and appropriate, to select pieces that bring warmth and hope, and to perform sincerely and directly, without the
formal distance of the concert hall. In this sense, Music in/to Clinic has strong educational value. It offers students an
experience that goes beyond technical skill and conventional concert practice, reminding them that music can be a means of
healing, communication and support. As many testify, the concerts in the University Hospital for Tumours are among the
most valuable experiences of their studies, as they confirm the original meaning of music — connection and giving to the
community. This season also brought outreach to the wider community: the cycle included performances by the Choir of
the School of Medicine of the University of Zagreb Lege artis and students of the Elly Basi¢ School of Music in
collaboration with the Croatian Music Institute. These performances enriched the programme, but the core of the project
remains the students of the Academy, whose commitment and enthusiasm make Music in/to Clinic both distinctive and
enduring. The importance of art in hospitals has also been recognized by European institutions. Within the EU Work Plan
for Culture 20232026, the European Commission established a working group of Member States under the Open Method
of Coordination (OMC) on the topic Culture and health, with a particular focus on mental health. The plan highlights that
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cultural activities can contribute to disease prevention, treatment and overall well-being, and calls for stronger cooperation
between the cultural and health sectors and the sharing of good practices. The concert cycle Music in/to Clinic is a concrete
example of such practice at the local level — art in hospitals as support for patients, staff and students — a project that is
already putting into practice what European policies recommend. The concert cycle Music in/to Clinic demonstrates that art
can play an important role in the process of treatment and support. For patients it brings relief and strength, for medical
staff a moment of rest and balance, and for students a unique experience of growth and maturity. The project proves that
volunteer work, solidarity and art together can build a more humane society. That is why Music in/to Clinic is not merely a
series of concerts, but living proof that music itself can be medicine — an ally of healthcare and a source of support for
people in their most difficult moments.
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