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1. ORGANIZACIJA INSTITUTA

Datum i mjesto utemeljenja: 27. prosinca 1947. u Zagrebu.

Utemeljitelj- prof. dr. sc. Andrija Stampar, predsjednik Jugoslavenske akademije znanosti i umjetnosti.
Status: javna znanstvenoistrazivacka ustanova u vlasnistvu Ministarstva znanosti i obrazovanja RH.
Djelatnosti- znanstvena, stru¢na, nastavna i izdavacka.

Podrudja znanstvene djelatnosti: opca, geneticka i molekularna toksikologija, alergotoksikologija, dozimetrija
i zastita od zracenja, zastita od kemijskog oruZzja, radiokontaminacija okolisa, kakvoca zraka, identifikacija
zlouporabe droga, medicina rada, raspodjela metala te anorganskih i organskih oneciscenja u okolisu, kao i
procjena rizika za zdravlje zbog izlozenosti navedenim oneciS¢enjima i razlic¢itim psihogenim ¢imbenicima.

Vrste registriranih djelatnosti: znanstvena, strucna, nastavna i izdavacka.

Misija Instituta je biti:
e vrhunska znanstvenoistraZivacka ustanova u sredisnjoj i jugoistocnoj Europi koja pomice granice
otkrica o utjecaju antropogenih ¢imbenika na zdravlje i okolis
e standard i mjerilo akademske profesionalnosti i kvalitete rada.

Vizija Instituta je:
e ustrajati na visokim mjerilima znanstvene izvrsnosti i stvarati nove vrijednosti u znanosti
osiguravati prijenos znanja na Siru drustvenu zajednicu
pridonositi gospodarstvu rezultatima istraZivanja i razvoja
obrazovati buduce lidere u podrucju temeljnih i primijenjenih znanosti
razvijati okruzenje koje podrzava razliCitosti, drustvenu ukljucenost, kriticko razmisljanje i kreativnost.

Broj

UKUPAN BROJ ZAPOSLENIKA NA DAN 31. 12. 2019.: 157 djeljatnika

Drzavni proracun (MZ0) 147 94
Izvori financiranja IMI 4 2

Hrvatska zaklada za znanost (HrZ2) 6 4
Spol Zene 115 73

Muskarci 42 27
Akademsko zvanje Doktor znanosti 74 47
Znanstveno-nastavna zvanja Docent (&4); Izvanredni profesor (1); 9 6

Redoviti profesor (4)

Specijalisticka zvanja Epidemiologija (1); Medicina rada i sporta (2) 3 2
Znanstveni savjetnik u trajnom zvanju 17 11
Znanstveni savjetnik 8 5
Znanstvena radna mjesta ViSi znanstveni suradnik 15 10
Znanstveni suradnik 16 10
Ukupno 56 36
Poslijedoktorand 15 10
Suradnicka radna mjesta Asistent 15 10
Ukupno 30 19
Strucni savjetnik 3 2
Strucna radna mjesta Visi étr.u(:ni surgdnik ! <
Strucni suradnik 10 6
Ukupno 14 9
Radna mjesta tehnicara 28 18

Radna mjesta u zajednickim sluzbama 29 18
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® UPRAVA INSTITUTA

UPRAVNO VIJECE

prof. dr. sc. Nikola Ruzinski, Fakultet strojarstva i brodogradnje SveuciliSta u Zagrebu (predsjednik)
prof. dr. sc. Stipan Jonji¢, Medicinski fakultet Sveucilista u Rijeci (zamjenik)

Bozo Pavicin, Hrvatska gospodarska komora

dr. sc. Zdenko Franic (predstavnik znanstvenika)

Branka Roi¢, dipl. oec. (predstavnica zaposlenika)

RAVNATELJICA
prof. dr. sc. Ana Luci¢ Vrdoljak

POMOCNICI RAVNATELJICE
dr. sc. Irena Brcic Karaconji
prof. dr. sc. Radovan Fuchs (medunarodna suradnja)

® ZNANSTVENO VIJECE

izv. prof. dr. sc. Branko Petrinec (predsjednik)
dr. sc. Davorka Breljak (zamjenica)

® VODITEL) ZA KVALITETU

dr. sc. Zdenko Franic

® ETICKO POVJERENSTVO

PREDSJEDNICA
prim. dr. sc. Jelena Macan

CLANOVI

prof. dr. sc. Radovan Fuchs

dr. sc. Maja Peraica, ERT

dr. sc. Martina Piasek

prof. dr. sc. Jure Zovko, Odjel za filozofiju SveuciliSta u Zadru
Marija Kujundzic Brkulj (tajnica do 14. 10.2019.)

Jagoda Mandic (tajnica od 15. 10.2019.)

1.1. Rad Etickog povjerenstva

Svi dobiveni zahtjevi za prosudivanje eticnosti razmatrani su prema kriterijima Etickog kodeksa
IMI-ja te su podnositeljima zahtjeva dostavljena misljenja u pisanom obliku koja su sluzbeno
evidentirana. Broj zahtjeva i izdanih misljenja Etickog povjerenstva tijekom 2019. bio je 2,5 puta veci
u odnosu na prethodnu godinu. Na ukupno 13 sastanaka i konzultacija, posredstvom elektronicke
poste, razmotreno je i ocijenjeno postivanje etickih nacela u 25 zaprimljenih zahtjeva:

prijave istrazivackih projekata na natjecaje Hrvatske zaklade za znanost koje su prijavili
suradnici IMI-ja kao voditelji ili suradnici na projektima (9 zahtjeva)

prijave istrazivanja suradnika IMI-ja u sklopu internih projekata ustanove (3 zahtjeva)
planiranje istrazivanja suradnika IMl-ja i vanjskih suradnika u sklopu izrade diplomskih i
doktorskih radova (4 zahtjeva)

prijave medunarodnih istrazivackih projekata suradnika IMI-ja (2 zahtjeva)

prijave istrazivanja na projektima drugih ustanova u suradnji s IMI-jem (Medicinski fakultet
Sveucilista u Rijeci te Prehrambeno-biotehnoloski fakultet i Veterinarski fakultet Sveucilista
u Zagrebu) (3 zahtjeva)

prijave istrazivanja drugih ustanova (Genos d. o. o., Poliklinika Bonifarm te Prehrambeno-
biotehnoloski fakultet i Ekonomski fakultet Sveucilista u Zagrebu) (4 zahtjeva).
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2. ZNANSTVENOISTRAZIVACKI OBLICI RADA

KONTAKTI

Analiticka toksikologija i

Tel. (01) 4682 530

mineralni metabolizam 604 dr. sc. Jasna Jurasovic e-adresa: jurasovic@imi.hr
B'Ok.e.njua ! orgf-mska 609 dr. sc. Snjezana Herceg Romanic Tel. (07) 4682 553 .
analiticka kemija e-adresa: sherceg@imi.hr
Dog|mgtr|1a__zracenja ! 608 dr. sc. lvica Prlic Tel. (07) 4(.582. 579 .
radiobiologija e-adresa: iprlic@imi.hr
Higijena okoline 610 doc. dr. sc. Gordana Pehnec Tel. (01) 4682 580 .
e-adresa: gpehnec@imi.hr
Medicina rada i okoliSa 615 prim. dr. sc. Jelena Macan Tel. (07) 4(.582 600 o
e-adresa: jmacan@imi.hr
. . . Tel. (01) 4682 622
Molekulska toksikologija 606 dr. sc. Davorka Breljak e-adresa; dbreljak@imi.hr
. Tel. (01) 4682 630
Mutageneza 616 dr. sc. Nevenka Kopjar e-adresa: nkopjar@imihr
Toksikologija 603 dr. sc. Maja Peraica, ERT Tel. (01) 4682 61‘.0 -
e-adresa: mperaica@imi.hr
Zastita od zracenja 602 dr. sc. Gordana Marovic Tel. (07) 4682 65.0 .
e-adresa: marovic@imi.hr
Samostalni oblik rada 387 dr. sc. Aleksandra Fucic Tel. (07) 4682 .522. .
e-adresa: afucic@imi.hr
Samostalni oblik rada 389 dr. sc. Ante Milicevic Tel. (01) 4682 524 o
e-adresa: antem@imi.hr
Samostalni oblik rada 373 dr. sc. Jasmina Sabolovic Tel. (071) 4682 526

e-adresa: jsabolov@imi.hr
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2.1. Jedinica za analiticku toksikologiju i
mineralni metabolizam

@ DJELATNICI JEDINICE

PREDSTOJNICA
dr. sc. Jasna Jurasovic, dipl. ing. kem., znanstvena savjetnica u trajnom zvanju

ZNANSTVENO I STRUCNO OSOBLIE

dr. sc. Martina Piasek, dr. med., znanstvena savjetnica u trajnom zvanju

dr. sc. Alica Pizent, dipl. ing. kem., znanstvena savjetnica u trajnom zvanju

dr. sc. Zorana Kljakovic-Gaspic, dipl. ing. kem. tehn., znanstvena savjetnica

doc. dr. sc. lvana Vinkovic Vrcek, dipl. ing. med. biokem., znanstvena savjetnica

dr. sc. Natasa Brajenovic, dipl. ing. kem., visa znanstvena suradnica
dr.sc.IrenaBrcic Karaconji, dipl.ing. med. biokem., viSaznanstvena suradnica (pomocnica ravnateljice)
dr. sc. Maja Lazarus, dipl. ing. preh. tehn., visa znanstvena suradnica

dr. sc. Anja Katic (Mikolic), dipl. ing. biotehn., znanstvena suradnica

dr. sc. Tatjana Orct, dipl. ing. kem., znanstvena suradnica

dr. sc. Blanka Tariba Lovakovic, dipl. ing. kem., znanstvena suradnica

dr. sc. Ankica Sekovanic, dipl. kem. ing., poslijedoktorandica

dr. sc. Antonija Sulimanec Grgec, mag. nutr., poslijedoktorandica od 17. 12. 2019.
dr. sc. Tanja Zivkovi¢ Semren, dipl. ing. kem., poslijedoktorandica od 11.9. 2019.
Rinea Barbir, mag. med. biochem, asistentica-doktorandica (HrZ2)

Andreja Juri¢, mag. ing. bioproc., asistentica-doktorandica

Nikolina Kal€ec, mag. appl. chem., asistentica-doktorandica (HrZZ) od 2. 12. 2019.
Barbara Pem, mag. pharm., asistentica-doktorandica

TEHNICKO OSOBLJE

Mladen Komesar, struc. spec. ing. sec., visi tehnicar
\Vesna Triva, kem. tehn., visa tehnic¢arka

Snjezana Matausic, farm. tehn., tehnicarka
KreSimir Nekic, kem. tehn., tehnicar

UMIROVLJENI SURADNICI KOJI SUDJELUJU U RADU JEDINICE
dr. sc. Maja Blanusa, dipl. ing. kem. teh., znanstvena savjetnica u trajnom zvanju

® ZNANSTVENA ISTRAZIVANJA

PROJEKTI | SURADNIJE S FINANCIRANJEM UNUTAR INSTITUTA
(programsko financiranje i vlastita sredstva Jedinice)

Dugorocne znanstvenoistrazivacke aktivnosti

Procjena izlozenosti i unosa esencijalnih i toksicnih elemenata u parova majka-novorodence

U zdravih rodilja iz kontinentalne (n = 197) i priobalne Hrvatske (n = 203) procijenjen je unos
omega-3 masnih kiselina (eikosapentaenoicne kiseline + dokosaheksaenoicne kiseline, EPA + DHA),
esencijalnih elemenata Na, K, Ca, Mg, Fe, Zn, Cu i Se, toksi¢nih metala Hg, Cd i Pb te polumetala
As konzumacijom hrane morskoga podrijetla. Odreden je sastav masnih kiselina tehnikom plinske
kromatografije (GC) u najceSce konzumiranih morskih riba (n = 84), u vrstama srdela, oslic, orada i
brancin. Dodatno je provedena multielementna analiza tehnikom spektrometrije masa uz induktivno
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spregnutu plazmu (ICP-MS) u ribama iz divljeg ulova (n = 813) i iz uzgoja u isto¢nom Jadranskom
moru (n = 24) te u zamrznutoj (n = 64) i konzerviranoj ribi (n = 37) dostupnoj na hrvatskom trzistu.
Izmjerene vrijednosti analita u ribama povezane su s podatcima o ispitanicama iz anketnih upitnika
te je procijenjeno stanje elementa u parovima majka-novorodence s obzirom na unos hrane
morskoga podrijetla i prethodno izmjerene razine elementa u kosi, krvi i serumu majke, te krvi iz
pupkovine. Pokazano je da su srdele i incuni vrijedan prehrambeni izvor Fe, Zn i Cu, a srdele i gire
za Se. Procijenjeno je da se obrokom ribe od 130 g unosi u prosjeku: 956 mg EPA + DHA, sto je
oko 4 puta viSe od njihove prehrambene referentne vrijednosti (eng. dietary refenece value, DRV),
do 20 % DRV-a za odredivane esencijalne makroelemente, oko 10 % DRV-a za mikroelemente i vise
od 60 % DRV-a za Se. U uzorcima parova majka-novorodence iz kontinentalnog podrucja, u odnosu
na priobalno, utvrdene su: vise koncentracije Fe, Zn i Cu (iji su glavni izvor crveno meso i zitarice) i
nize koncentracije Se u serumu majki, nize koncentracije Hg i Se u majcinoj kosi te nize koncentracije
Hg i As u krvi majke i iz pupkovine. U svim mjerenim bioloskim uzorcima koncentracije Hg, Se i As
pozitivno su korelirale s ucestaloScu konzumacije ribe. S obzirom na prosjecnu konzumaciju ribe na
tjedan od 130 g, kolicine toksi¢nih metala u ribi (<0,16 mg Hg kg™, uz izuzetak trlje blatarice i orade
iz divljeg ulova s >0,42 mg Hg kg, i <0,02 mg kg za Cd i Pb) te vrijednosti dopuStenog tjednog
unosa (eng. tolerable weekly intake, TWI), koji su bili <15 % za metil-Hg i nekoliko stotina puta nizi za
Cd i Pb, zaklju¢eno je da ne postoji rizik od povetanog unosa toksicnih metala. Sto se tice As, on je
u ribi prisutan pretezito u obliku netoksicnog organskog spoja arsenobetaina. Izvoran su doprinos
istrazivanja rezultati koji dokazuju da se morska riba u Hrvatskoj moze preporuciti svim skupinama
stanovnistva kao nutritivno visoko vrijedna namirnica. Dobiveni rezultati takoder mogu posluziti za
izradu nacionalnih smjernica o konzumaciji ribe u zena tijekom reprodukcijskog razdoblja zbog rizika
za zdravlje potomka prenatalno izlozenog Hg, narocito konzumacijom onih ribljih vrsta iz Jadranskog
mora u kojima se utvrde povecane razine Hg (>0,5 mg kg’ miSicnog mesa) (181).

Razvijena je i validirana metoda odredivanja esencijalnih i toksi¢nih elemenata As, Ca, Cd, Cu, Mg,
Mn, Mo, Fe, Hg, Pb, Se i Zn u uzorcima ljudske kose metodom spektrometrije masa uz induktivno
spregnutu plazmu (ICP-MS) i ispitana ucinkovitost razliCitih nacina pranja uzoraka radi uklanjanja
vanjske kontaminacije metalima, zasto do sada ne postoji prihvacena standardna procedura. Postupci
pranja kose etilnim acetatom, metanolom, etanolom, acetonom ili deterdZzentom, uz pomoc ili bez
primjene ultrazvuka, bili su zadovoljavajuci, dok primjena dusicne ili klorovodicne kiseline nije bila
prikladna. Validacijski parametri metode zadovoljili su unaprijed postavljene kriterije prihvatljivosti.
U uzorcima kose zdravih rodilja (n = 167) iz priobalne Hrvatske odredene su viSe koncentracije Hg,
Fe, Mn, Se i Zn te nize koncentracije Ca i Mg u odnosu na uzorke iz kontinentalne Hrvatske. Uoceno
se moze povezati s razlikama u unosu hrane morskoga podrijetla, mlijecnih proizvoda i mineralno-
vitaminskih dodataka te s razlic¢itim mineralnim sadrzajem tala u dva istrazivana podrucja (188).

Institucijski projekti (pogl. 3.1.A.3.)

1. IstraZivanja medudjelovanja irinotekana i tetrahidrokanabinola na laboratorijskim glodavcima
integriranjem biokemijskih, molekularno-bioloskih, patohistoloskih i analitickih metoda

Objavljeni su rezultati istrazivanja ucinaka tetrahidrokanabinola (THC) na DNA u leukocitima
i mozdanim stanicama te na aktivnost kolinesteraza i markere oksidacijskog stresa u plazmi i
mozgu Stakora soja Wistar (34, 312). Ucinci izloZzenosti Stakora irinotekanu (IRI) i THC-u, te njihovoj
kombinaciji na hematoloske i biokemijske parametre, aktivnost kolinesteraza, markere oksidacijskog
stresa i primarno ostecenje DNA, prikazani su na 4. skupu Slovenskog toksikoloskog drustva
.Cannabis under scrutiny: their toxicity and medical utility” (337). Optimirani su uvjeti ekstrakcije i
analize THC-a i metabolita u urinu Stakora te je uoceno povecano izlucivanje metabolita u zivotinja
tretiranih kombinacijom THC-a i IRI-ja u usporedbi s onima tretiranima samo THC-om (21, 279).
Ispitani su citotoksicni i genotoksic¢ni ucinci IRI-ja na humane stanicne linije hepatocelularnog
karcinoma jetre (HepG2) i adenokarcinoma epitela debelog crijeva (Caco-2) (296). Ucinak IRI-ja na
primarno oStecenje DNA ispitan je na leukocitima te jetrenim i mozdanim stanicama Stakora (301).
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2. Usporedba nutritivnih i toksikoloskih znacajki ekoloskog i konvencionalnog meda

Od kolovoza 2019. kontaktirano je 15 certificiranih proizvodaca ekoloskog meda s podrucja
Banovine, Baranje, Istre, otoka Raba, Ozlja i Velebita te nekoliko proizvodaca konvencionalnog meda
na istim podrucjima. U 63 prikupljena uzorka meda od kestena, bagrema, kadulje i vriska izmjerene
su razine elemenata, ukupnih fenola i antioksidacijski potencijal. U suradnim ustanovama (Hrvatski
veterinarski institut i Agronomski fakultet Sveucilista u Zagrebu) u tijeku su analize ostataka lijekova
(sulfonamidi, aminoglikozidi, tetraciklini i tilozin) i 112 pesticida te njihovih metabolita, kao i analize
fizikalno-kemijskih svojstava meda i melisopalinoloska analiza.

3. Progjena reprodukcijske toksicnosti pesticida siroke uporabe uslijed subkronicne izloZenosti niskim
dozama u uvjetimain vivo

Planirano istrazivanje nastavak je istrazivackog projekta pod nazivom ,Organska zagadivala u
okoligu — markeri i biomarkeri toksi¢nosti, OPENTOX, HRZZ-IP-2013-11-8366, voditelj: D. ZeljeZic,
IMI). Cilj je projekta istraziti moguce toksi¢ne ucinke insekticida o-cipermetrina i imidakloprida te
herbicida terbutilazina i tembotriona na reprodukcijsko zdravlje na pokusnom modelu odraslih
muzjaka Stakora in vivo. U tijeku su analize parametara oksidacijskog stresa, a na Prirodoslovno-
matematickom fakultetu u Zagrebu (Integrirani sveucilisni studij biologije i kemije) prijavijena je
tema diplomskog rada pod naslovom ,Utjecaj o-cipermetrina i imidakloprida na oksidacijski stres u
testisu i epididimisu muzjaka stakora soja Wistar” koji e izraditi A. JanCec uz mentorstvo B. Taribe
Lovakovic.

Ostale znanstvenoistrazivacke aktivnosti

Rezultati o zastitnoj ulozi snaznog oksidansa meda od obi¢ne planike (Arbutus unedo L.) i njegove
glavne bioaktivne sastavnice homogentizinske kiseline protiv cito/genotoksicnih ucinaka na ljudske
limfocite izazvane UVB zracenjem u uvjetima in vitro prikazani su na 12. simpoziju Hrvatskog drustva
za zastitu od zracenja (131).

U tkivima populacije grivastog skakaca (Ammotragus lervia) koji nastanjuje planinu Mosor, izmjereni
su radionuklidi i stabilni elementi te je nacinjena analiza rizika i koristi za konzumente njegovog
mesa (39).

Usporedeni su kvantitativni profili slobodnih aminokiselina i elemenata u urinu te vrijednosti
parametara oksidacijsko-redukcijske ravnoteze u krvi izmedu ispitanika s tumorom testisa (n = 99)
i kontrolnih ispitanika (n = 68). U ispitanika s tumorom testisa prije kemoterapije izmjerene su vise
koncentracije asparaginske kiseline, Mn i Zn te aktivnost superoksid dismutaze, dok su koncentracije
treonina, serina, histidina, Co i glutationa te ukupni antioksidacijski status bili nizi u odnosu na
vrijednosti izmjerene u kontrolnih ispitanika. Rezultati linearne diskriminantne analize pokazali su
uspjesnost razdvajanja dviju skupina ispitanika od 86 % kada su u model bile ukljucene sve izmjerene
slobodne aminokiseline. Kreiran je takoder kvalitativni profil hlapljivih organskih metabolita u urinu
ispitanika s tumorom testisa kako bismo detektirali koje se vrste, ovisno o funkcionalnim skupinama,
javljgju u urinu oboljelih. Analizom kromatograma detektirano je oko 200 pikova hlapljivih organskih
metabolitate suidentificirana 123 metabolita, od kojih je 17 potvrdeno standardom. Nakon primljene
kemoterapije (bleomicin, etopozid i cisplatina) koncentracije vecine aminokiselina i elemenata u
urinu te glutationa u plazmi bile su viSe nego prije kemoterapije. Godinu dana nakon kemoterapije
rezultati su pokazali slicne vrijednosti za vecinu aminokiselina i elemenata, osim za treonin, serin
i Hg koji su bili snizeni, te Mn i Pt koji su bili poviSeni u ispitanika s rakom testisa u odnosu na
kontrolne ispitanike (182, 184, 260, 261).
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PROJEKTI | SURADNJE S FINANCIRANJEM IZVAN INSTITUTA

Nacionalni projekti (pogl. 3.1.)

1. Procjena svakodnevne izlozenosti metalima i osobne osjetljivosti majke kao cimbenika
razvojnoga podrijetla zdravlja i bolesti (VETALORIGINS, HrZZ-1P)

2. Znacaj interakcija metalnih nanocestica sa sumpornim biomolekulama za nano-bio sucelje
(NanoFaceS, HrZZ-IP)

3. Application of Nanobiotechnology for Nutritional Supplementation with Selenium (NutriNTENSe,
HrzZ-1P)

4. Razvoj, validacija i primjena analitickih metoda za odredivanje PBDE-a (DeValApp, HrZZ-UIP)

5. Biolosko pracenje utjecaja hlapljivih aromatskih ugljikovodika (BTEX) na zdravlje populacije
Primorsko-goranske zupanije (UNIRI)

6. Oportunisticki patogeni vodoopskrbnog sustava: novi izazov u obradi voda (UNIRI)

Medunarodni projekti (pogl. 3.2.)

1. European Concerted Programme on Radiation Protection Research (CONCERT, H2020)

2. Science-based risk governance of nano-technology (RiskGONE, H2020)

Siguran pristup za razvoj nano-sustava za ciljanu isporuku lijekova u mozak (SENDER, HrzZZ-
PZS)

Anti-Microbial Coating Innovations to prevent infectious diseases (AMICI, COST)

Cancer nanomedicine - from the bench to the bedside (Nano2Clinic, COST)

Farmakokineticki profil nanocestica srebra: uloga bioloskih barijera (bilateralni HR-AT)
Multipleksna karakterizacijska platforma za nano-bio sucelje (bilateralni HR-DE)

W

Nown ke

® STRUCNE USLUGE

Na zahtjev raznih ustanova, tvrtki i pojedinaca provedene su stru¢ne analize metala i polumetala
u uzorcima razliCitog podrijetla (analize ICP-MS i AAS) i droga u uzorcima kose i urina (analiza
GC-MS).

Obavljeno je 320 analiza bioindikatora izlozenosti toksicnim metalima/polumetalima i
stanja esencijalnih elemenata u organizmu. Najveci broj analiza cCinili su indikatori izlozenosti
Pb [koncentracija Pb, aktivnost dehidrataze J-aminolevulinske kiseline (D-DALK) i eritrocitni
protoporfirin (EP) u krvi] u svrhu procjene profesionalne izloZenosti Pb u radnika razli¢itih zanimanja
(116 analiza). Analizirana je koncentracija Hg u urinu, krvi i kosi pojedinaca (48 analiza), kao i
koncentracije Al, As, Cd, Co, Cr, Cu, |, Li, Mg, Mn, Mo, Ni, Pb, Se, Sn, Tl i Zn u bioloSkim uzorcima
(156 analiza). Na temelju Ugovora o nabavi usluga sa Zavodom za javno zdravstvo Brodsko-posavske
zupanije, Slavonski Brod, analizirane su koncentracije Pb, Ni, Cr, V, Mn i Tl u punoj krvi, serumu,
urinu i kosi u 41 ispitanika (738 analiza) (341). Osim analiza u bioloSkim uzorcima, analiziran je Cd u
osusenim listovima duhana (6 uzoraka) na zahtjev proizvodaca.

Na temelju ugovora s Pcelarskom udrugom Petrinja o projektnoj suradnji na karakterizaciji
konvencionalnog Banskog meda, izmjerene su razine 25 elemenata, ukupnih fenola te
antioksidacijskog kapaciteta u 25 uzoraka meda.

Pojedinacne droge iz skupina amfetamina, opijata, metadona i kokaina odredene su u 39 uzoraka
kose (60 analiza). U urinu su analizirani THC-COOH i buprenorfin (5 uzoraka) te opijati (1 uzorak).
Elektroni¢ckom postom (infodroge@imi.hr) zaprimljeno je 60 upita za analizu droga.

Nazahtjev Ministarstva zdravstva Republike Hrvatske provedene su analize prisutnosti nanosrebra
u proizvodima za medicinsku njegu koze.
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Popis medunarodnih poredbenih laboratorijskih ispitivanja (1)

ORGANIZATOR NAZIV TESTA PODRUCIE

6./2019.; 12./2019.
(dva puta na godinu
po tri uzorka kose)

Society of Hair Testing, ~ Proficiency Test Odredivanje droga u
Strasbourg, Francuska 2019 kosi

® STRUCNA ZADUZENJA DJELATNIKA IZVAN INSTITUTA

I. Brci¢ Karaconji

Clanica Radne skupine za Sustav ranog upozoravanja u slu¢aju pojave novih psihoaktivnih tvari
u RH pri Hrvatskom zavodu za javno zdravstvo; clanica Predsjednistva Hrvatskog toksikoloskog
drustva.
J. Jurasovi¢

Clanica Predsjednigtva Hrvatskog toksikologkog drustva.
M. Lazarus

Tajnica Hrvatskog drustva za znanost o laboratorijskim Zivotinjama (CroLASA); clanica
Organizacijskog odbora strucnog skupa ,Edukacija strucnog i tehnickog osoblja koje radi s pokusnim
zivotinjama" i strucne radionice ,Kako uspjesno prijaviti pokus na zivotinjama”.
M. Piasek

Clanica medunarodnih stru¢nih drustava International Commission on Occupational Health
(ICOH) i MEDICHEM-a, koji je ujedno znanstveni odbor ICOH-a za podrucje medicine rada u
kemijskoj industriji; ¢lanica PredsjedniStva (do 13. studenoga 2019.) i ¢lanica Nadzornog odbora
(od 13. studenoga 2019.) Hrvatskog toksikoloSkog drustva.
I Vinkovi¢ Vrcek

Clanica Radne skupine Ministarstva zdravstva za izradu Stajali§ta RH u podruéju nove hrane; ¢lanica
Referentne skupine Ministarstva znanosti i obrazovanja za podrucje nanotehnologije, naprednih
materijala, biotehnologije i naprednih proizvodnih procesa; ¢lanica Tematskog inovacijskog vijeca za
zdravlje i kvalitetu zivota Ministarstva gospodarstva, poduzetnistva i obrta RH; ¢lanica Urednistva
casopisa Diacovensia.

® ZNANSTVENA, NASTAVNA | AKADEMSKA NAPREDOVANJA DJELATNIKA

M. Lazarus izabrana je u znanstveno zvanje znanstveni savjetnik.
Z. Kljakovic-Gaspicizabrana je u znanstveno zvanje znanstveni savjetnik u trajnom zvanju.
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2.2. Jedinica za biokemiju i organsku
analiticku kemiju

@ DJELATNICI JEDINICE

PREDSTOJNICA
dr. sc. Snjezana Herceg Romanic, dipl. ing. preh. bioteh., znanstvena savjetnica u trajnom zvanju

ZNANSTVENO I STRUCNO OSOBLIJE

dr. sc. Zrinka Kovarik, dipl. ing. preh. bioteh., znanstvena savjetnica u trajnom zvanju
dr. sc. Goran Sinko, dipl. ing. kem., znanstveni savjetnik

dr. sc. Anita Bosak, dipl. ing. kem., visa znanstvena suradnica

dr. sc. Sanja Fingler Nuskern, dipl. ing. kem., visa znanstvena suradnica

dr. sc. Maja Katalinic, dipl. ing. bioteh., viSa znanstvena suradnica

dr. sc. Gordana Mendas Starcevic, dipl. ing. kem., visa znanstvena suradnica

dr. sc. Sanja Stipicevic, dipl. ing. kem., visa znanstvena suradnica od 11. 7. 2019.
dr. sc. Darija Klincic, dipl. ing. kem., znanstvena suradnica

dr. sc. Marija Dvorscak, dipl. ing. kem., poslijedoktorandica

dr. sc. Nikolina Macek Hrvat, dipl. ing. bioteh., poslijedoktorandica

dr. sc. Josip Madunic, dipl. ing. biol., poslijedoktorand od 2. 10. 2019.

dr.sc. Nikola Marakovi¢, mag. chem., poslijedoktorand

dr. sc. Tamara Zorbaz, mag. med. biochem., poslijedoktorandica od 20. 2. 2019.
Tena Cadez, mag. nutr,, asistentica-doktorandica (HrZZ) od 2. 2. 2019.

Karla Jagi¢, mag. chem., asistentica-doktorandica (HrZZ) od 1. 2. 2019.

Ana MatosSevic, mag. chem., asistentica-doktorandica

Antonio Zandona, mag. ing. biotechn., asistent-doktorand

TEHNICKO OSOBLJE
Maja Mestrovic, lab. tehn., tehnicarka

UMIROVLJENI SURADNICI KOJI SUDJELUJU U RADU JEDINICE
prof. dr. sc. Vlasta Drevenkar, dipl. ing. kem., znanstvena savjetnica u trajnom zvanju

® ZNANSTVENA ISTRAZIVANJA

PROJEKTI | SURADNJE S FINANCIRANJEM UNUTAR INSTITUTA
(programsko financiranje i vlastita sredstva Jedinice)

ZnanstvenoistraZivacke suradnje

U suradniji s dr. sc. D. Opsenicom iz Instituta za hemiju, tehnologiju i metalurgiju (IHTM) (Beograd,
Srbija) sintetizirani su derivati kinolina kojima je odreden inhibicijski potencijal prema ljudskim
enzimima acetilkolinesterazi (AChE) i butirilkolinesterazi (BChE) (10).

Objavljeni su rezultati odredivanja bodovnih funkcijai in silicoparametara za interakcije 68 kristalnih
struktura kompleksa AChE-ligand u svrhu predvidanja potencijala inhibicije (78).

U suradnji s istrazivatkom grupom prof. dr. sc. S. Tomi¢ (Prirodoslovno-matematicki fakultet
SveuciliSta u Zagrebu) dizajnirano je i sintetizirano 14 novih heterociklickih B-D-glukokonjugata i
B-D-galaktokonjugata, od kojih su Cetiri spoja pokazala inhibitorno djelovanje s benzimidazolijskom
i 1-benzilbenzimidazolijskom skupinom u podrucju molarnih koncentracija 10 — 50 pmol dm=.
Molekulskim modeliranjem odredene su klju¢ne aminokiseline unutar aktivhog mjesta BChE, koje
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u interakciji s istaknutim konjugatima pridonose vecem afinitetu BChE. Rezultati su pokazali da se
benzimidazolni derivati piranoznih Secera mogu koristiti kao strukturni kalup za razvoj lijekova za
tretman Alzheimerove bolesti (9).

Dio istrazivanja iz teme diplomskog rada doktoranda A. Zandone objavljen je u sklopu rezultata
projekta HRZZ-1P-2013-11-9158 pod naslovom ,Odrziva proizvodnja bioetanola i biokemikalija iz
otpadnih poljoprivrednih lignoceluloznih sirovina” (voditelj projekta: prof. dr. sc. B. Santek, mentor
rada: prof. dr. sc. lvan-Kresimir Svetec, PBF) (79).

Nastavljena je suradnja sa znanstvenim institucijama u Srbiji, Institutom za fiziku Beograd i
Hemijskim fakultetom Univerziteta u Beogradu, sa svrhom komplementarne analize postojanih
spojeva u uzorcima iz okolisa i primjene naprednih statistickih metoda. U okviru suradnje publicirani
su preliminarni podatci o primjeni sofisticiranih metoda poput numerickog i statistickog modeliranja,
aliiuporabe algoritama tzv. strojnog ucenja u obradi rezultata postojanih spojeva u majcinom mlijeku
(31). Navedena suradnja povezana je s dugogodisnjom suradnjom s Odjelom za zdravstvene studije
Sveucilista u Zadru.

U sklopu suradnje s Jedinicom za higijenu okoline razvijena je i evaluirana metoda za odredivanje
PCB-a u ukupnoj taloznoj tvari. Metoda je primijenjena za odredivanje PCB-a u mjesecnim uzorcima
skupljenim tijekom 2018.i2019. godine (156, 252, 253, 331).

Istrazena je ucestalost i raspodjela postojanih organoklorovih spojeva u tlu skupljenom u blizini
elektrane na ugljen i gradskom tlu (16) te u jezerskim sedimentima s podru¢ja Nacionalnog parka
JPlitvicka jezera” (15).

U suradnji sa Zavodom za herbologiju Agronomskog fakulteta SveuciliSta u Zagrebu odredeni
su fitotoksi¢ni ucinci ostataka mezotriona na Secernoj repi (Beta vulgaris L.) s obzirom na tip
poljoprivrednog tla koji upucuju na potrebu za karakterizacijom tala u praksi rotacije usjeva (108).

Nastavljeno je sakupljanje uzoraka u okviru MONET projekta (MOnitoring NEtwork for determination
of POPs in ambient air using the polyurethane foam passive sampler) koji se od 2009. vodi pod
pokroviteljstvom regionalnog centra RECETOX (Research Centre for Environmental Chemistry and
Toxicology, Masaryk University, Brno, Cegka) (272).

Institucijski projekti (pogl. 3.1.A.3.)

1. Dizajn, sinteza i evaluacija selektivnih inhibitora butirilkolinesteraze
Analizirane su interakcije humanih kolinesteraza i odabranih kinolina (10).
2. Postojana organska zagadivala — procjena utjecaja na okolis i stabilnost genetickog materijala Covjeka

Rezultati istrazivanja postojanih organskih zagadivala (POPs) u jestivim ribama iz razli¢itih
ribolovnih zona hrvatskog dijela Jadrana bit ¢e prikazani u diplomskom radu Mirne Strbac pod
naslovom ,Organoklorovi spojevi u ribi iz Jadranskog mora” (2020; SveuciliSte u Rijeci, Odjel za
biotehnologiju). Spojevi iz grupe POPs istrazivani su u uzgojenoj i divljoj tuni.

3. Istrazivanja medudjelovanja irinotekana i tetrahidrokanabinola na laboratorijskim glodavcima
integriranjem biokemijskih, molekularno-bioloskih, patohistoloskih i analitickih metoda

Razradena je metoda koja ukljucuje ekstrakciju na ¢vrstoj fazi i tekucinskokromatografsku analizu
irinotekana i njegovog metabolita SN-38 u punoj krvi miseva.

PROJEKTI S FINANCIRANJEM IZVAN INSTITUTA

Nacionalni projekti (pogl. 3.1.)

1. Analiza interakcija butirilkolinesteraze s novim inhibitorima i reaktivatorima (AnalyseBChE, HrZZ-IP)
AktivnoScu i in silico usmjeren dizajn malih bioaktivnih molekula (ADESIRE, HrZZ-IP)

Razvoj, validacija i primjena analitickih metoda za odredivanje PBDE-a (DeValApp, HrZZ-UIP)
Molekularni mehanizmi toksi¢nosti protuotrova i potencijalnih lijekova (CellToxTargets, HrZZ-UIP)
Stani¢ni odgovor na izlozenost kloriranim bispiridinijevim spojevima (Zaklada HAZU)

nkhwh
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Medunarodni projekti (pogl. 3.2.)

1. CNS-active, Orally Bioavailable, Zwitterionic Oximes for Organophosphate (DTRA, SAD)

2. Effects of selected pesticides on neuronal acetylcholinesterase expression (bilateralni HR-CN)

3. Postojani organoklorovi spojevi u majcinom mlijeku i njihov moguci ucinak na razinu primarnih
oStecenja DNA u ljudskim stanicama (bilateralni HR-RS)

4. Multipleksna karakterizacijska platforma za nano-bio sucelje (bilateralni HR-DE)

® STRUCNE USLUGE

Istrazivacki projekt: ,Prostorna i vremenska distribucija pronosa oneciscivaca (nitrati, fosfati, pesticidi,
teski metali) iz poljoprivrede u razlicitim agroekoloskim uvjetima” (2017. — 2019.)
Agronomski fakultet Sveucilista u Zagrebu (voditelj: G. Ondrasek), narucitelj: Hrvatske vode.

Istrazen je nacin prijenosa glifosata u dva tipa vinogradarskog tla pri razlicitim agroekoloskim
uvjetima primjenom lizimetara i kolona punjenih tlom (211, 237, 338). Odredeni su parametri koji
utjeCu na zadrzavanje glifosata u tlu s obzirom na pedoloSke karakteristike tla (327).

® STRUCNA ZADUZEN)A DJELATNIKA IZVAN INSTITUTA

A. Bosak

Clanica Malog vije€a i rizni¢arka Hrvatskog prirodoslovnog drustva (HPD); sindikalna povjerenica
znanstvenog osoblja Nezavisnog sindikata znanosti i visokog obrazovanja za podruznicu IMI.
S. Fingler Nuskern

Clanica Tehnitkog odbora TO-147 Kvaliteta vode, Hrvatski zavod za norme (HZN).
S. Herceg Romanic

Clanica Radne skupine za praéenje i ispunjavanje obveza iz Drugoga nacionalnog plana za provedbu
Stockholmske konvencije o postojanim organskim oneciscujucim tvarima.
M. Katalini¢

Tajnica i ¢lanica lzvrSnog odbora Hrvatskog drustva za biokemiju i molekularnu biologiju (HDBMB);
clanica Povjerenstva ,Drustvo i znanost” HDBMB-a; tajnica i clanica Organizacijskog odbora
HDBMB2019 (25. — 28. rujna 2019., Lovran); predsjednica Organizacijskog odbora Federation of
European Biochemical Societies (FEBS) Young Scientist's Forum (1. — 4. srpnja 2020., Lovran); ¢lanica
Organizacijskog odbora FEBS2020 (4. — 9. srpnja 2020., Ljubljana, Slovenija).
Z. Kovarik

Predsjednica i ¢lanica Malog vijeca HPD-a; dopredsjednica i ¢lanica Izvrsnog odbora HDBMB-3;
clanica Mati¢nog odbora iz podrucja prirodnih znanosti (kemija); Clanica i potpredsjednica
Znanstvenog savjetodavnog odbora Organizacije za zabranu kemijskog oruzja (SAB OPCW);
clanica dvaju strucnih odbora International Advisory Board on Cholinesterases i International Advisory
Board on Cholinergic Mechanisms; clanica Radne skupine NATO HFM Translating Medical Chemical
Defence Research Into Operational Medical Capabilities Against Chemical Warfare Threat Agents;
¢lanica UredniStva ¢asopisa Molecules; ¢lanica Znanstvenog odbora 3 International conference on
(BRNE Research and Innovation (20. — 23. svibnja 2019., Nantes, Francuska); ¢lanica Znanstvenog
odbora HDBMB2019 (25. — 28. rujna 2019., Lovran); clanica Organizacijskog odbora FEBS2020
(4.—9. srpnja 2020., Ljubljana, Slovenija).
G. Mendas Starcevic

Clanica Radne skupine za pracenje i ispunjavanje obveza iz Drugoga nacionalnog plana za provedbu
Stockholmske konvencije o postojanim organskim oneciscujucim tvarima; clanica Strucne radne
skupine za Codex Alimentarius, Odbor za kontaminante u hrani.
M. Mestrovic

Sindikalna povjerenica neznanstvenog osoblja Nezavisnog sindikata znanosti i visokog

obrazovanja za podruznicu IMI.
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fft.\l\ 2.3. Jedinica za dozimetriju zracenja
L i radiobiologiju

M DJELATNICI JEDINICE

VODITEL)
dr. sc. lvica Prli¢, dipl. ing. fiz., strucni savjetnik u sustavu znanosti

ZNANSTVENO I STRUCNO OSOBLIE

dr. sc. lvan Pavicic, dipl. ing. biol., viSi znanstveni suradnik

dr. sc. Ana Marija Marjanovi¢ Cermak, dipl. ing. biol., znanstvena suradnica od 11. 7. 2019.

dr. sc. Marija Suric Mihic, dipl. ing. fiz., znanstvena suradnica

Krunoslav Ilic, mag. biol. mol., asistent-doktorand

Luka Paveli¢, mag. educ. phys. et inf,, asistent-doktorand

Ana Buinac, dipl. ing. fiz,, visa stru¢na savjetnica od 7. 5. 2019. (3 h tjedno, na vlastitim prihodima Instituta)
Tomislav Mestrovic, dipl. ing. fiz., viSi strucni suradnik u sustavu znanosti

dr. sc. Branimir Zauner, dipl. ing. fiz., stru¢ni suradnik u sustavu znanosti od 29. 10. 2019. (na
vlastitim prihodima Instituta)

Mihaela Justic, dipl. ing. fiz., stru¢na suradnica u sustavu znanosti do 17. 10. 2019.

Jerko Sigko, dipl. ing. fiz.,, strucni suradnik u sustavu znanosti

TEHNICKO OSOBLJE
Selvije Sefic, ing. med. lab. dijag., visa tehnicka suradnica
Silvija Kobescak, bacc. admin. publ., tehnicka suradnica

® ZNANSTVENA ISTRAZIVANJA

PROJEKTI | SURADNIJE S FINANCIRANJEM UNUTAR INSTITUTA
(programsko financiranje i vlastita sredstva Jedinice)

Dugorocne znanstvenoistrazivacke aktivnosti

EFRR projekt: Integrirani hardversko-softverski sustav za pracenje mikrolokacijskih parametara stanja
okolisa, IPPSO, RC2.0.2.08-0027 (2014.— 2016. + 5 godina nakon zavrsetka projekta)

Projekt IPPSO na vrlo izravan nacin pridonosi odrzivom razvoju, a posebno zastiti okolisa s
ciliem zastite zdravlja i boljitka ljudi, kao i biote. Kako bi odgovarajuce institucije donosile ispravne
provedbene, a posebno zdravstvene zakljucke, moraju raspolagati sa Sto vise relevantnih validiranih
podataka. To je posebno vazno prilikom prirodnih katastrofa ili slucajnih nesreca kada kolicina
vjerodostojnih podataka s terena omogucuje brzo odlucivanje odgovornih za ublazavanje takvih
slozenih situacija pa onda izravno pridonosi smanjenju Steta svih vrsta te smrtnosti ljudi i Zivotinja.
Projekt izravno pridonosi gospodarstvu oblikovanjem baza podataka i kartografije stanja okolisa i
urbanih sredina. Projekt je bio osmisljen na IMI-ju, na temelju rezultata dugogodisnjih istrazivanja u
podrucjima zastite od zracenja i higijene okoline (zastite zraka). Djelatnici Jedinice iskusni su terenski
radnici koji se svakodnevno susrecu s ionizirajucim i neionizirajuc¢im zracenjem u okolisu, medicini,
industriji i Zivotu opcenito. U svibnju 2016. izdano je zavrsno izvjesce za IPPSO projekt (http:Zippso.
imi.hr/). S obzirom na to da projektna vidljivost traje pet godina nakon njegovog formalnog zavrsetka
na tom se projektu i dalje radi, o ¢emu je tijekom 2019. izdano /zvjesce nakon trece godine provedbe
projekta od 30. 6. 2019. (362), u kojem je istaknuta opredjeljenost IMI-ja za nastavkom ulaganja u
znanstvenu nadogradnju projekta. Vidljivost svih aktivnosti koje IMI, kao prijavitelj IPPSO projekta,
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provodi na terenu i u novim projektnim aktivnostima, u kojima se koriste oprema (infrastruktura)
ili znanja stecena tijekom provedbe IPPSO projekta, i dalje se sustavno prikazuje u svakoj javnoj
komunikaciji, pisanoj formi i radovima.

Institucijski projekti (pogl. 3.1.A.3)

1. Termometrija, termografija i senzorika elektromagnetskog zracenja u medicini (TTSem2)

Zavrseno je istrazivanje (WP1): Termografske karakteristike cijeljenja prijeloma palcane kosti u
odraslih, kojeje ujedno doktorskatezaDamiraHaluzana, dr.med. naMedicinskom fakultetu Sveucilista
u Zagrebu. U tijeku su daljnja istrazivanja kao i u prethodnoj godini, uz potporu eksperimentalnih
metoda IR termografije IMI-ja, koja se provode na KBC-u Zagreb (WP5): Termografske karakteristike
dojki u Zena koje imaju invazivni duktalni karcinom. Tema je prihvacena na Medicinskom fakultetu
u Zagrebu kao doktorska teza specijalizanta plasticne kirurgije Marka Mancea, dr. med. U tijeku je
istrazivanje (WP4): Termografske karakteristike cijeljenja prijeloma klju¢ne kosti i nadlakti¢ne kosti u
djece (IMI, KBC Zagreb i Klinika za djecje bolesti Zagreb), koje se takoder provodi uz eksperimentalnu
suradnju suradnika IMI-ja. Preliminarni rezultati dobiveni tijekom 2019. obraduju se u svrhu
objave. U tijeku je priprema nastavka klinickih istrazivanja (WP2): Mapiranje temperaturne simetrije
regija koze, u djece i odraslih u oba spola. Plan je mjerenja provoditi tijekom ambulantih pregleda
u poliklinici Klinike za kirurgiju KBC-a Zagreb. Cilj je ovog istrazivanja standardizacija fizioloskih
odstupanja u zdrave populacije te mjerenje standardne devijacije za pojedine anatomske regije.
Do sada su radena sli¢cna mjerenja, no nema prave studije razlika po zivotnoj dobi. Pripremljen je
klinicki dio istrazivanja (WP3): Termometrija koZe ispod sadrene imobilizacije kod prijeloma palc¢ane
kosti. Nakon viSekratnog testiranja za pokus su spremni termometri IMI-ja, koje su konstruirali
IMI-jevi vanjski suradnici, za kontaktno mjerenje i pohranjivanje informatickog zapisa o temperaturi
zadanog dijela koze/tkiva tijekom citavog vremena nosenja imobilizacije na ruci. Plan je mjerenja
provoditi u bolesnika Klinike za kirurgiju, KBC Zagreb, koji su u standardnom postupku lijecenja
prijeloma, i to ¢im se uspije izraditi optimalan broj termometarskih senzora. U procesu istrazivanja
priprema se protokol za suglasnost bolesnika o sudjelovanju u provedbi projekta mjerenja.

2. Razvoj senzora UV zracenja (SUVIndex)

Jedinica, zajedno sa svojim vanjskim suradnicima iz tvrtki ALARA uredaji d. o. 0., Haj-Kom d. o. o.
te klinikama KBC-a Zagreb, i dalje razvija UV senzore. Takvi e senzori s racunalnim procesorom
omoguciti kontinuirano individualno pracenje izloZzenosti suncevu zracenju osoba koje rade na
otvorenom prostoru te su pojacano izlozeni UV zracenju (poljoprivreda, mornari, ribari i sl.) Sto ce
biti osnova za oblikovanje protokola medicine rada o provedbi preventivne zastite od prekomjernog
izlaganja UV zracenju. Nekoliko pokusnih prototipova spremno je za terenska mjerenja koja ce biti
pokrenuta pocetkom proljeca 2020. u suradnji s Jedinicom za medicinu rada i okolisa.

Ostale znanstvenoistrazivacke aktivnosti

U sklopu istrazivanja financiranih iz vlastitih sredstava Jedinice zapocet je rad na razvoju vlastitog
dozimetra za mjerenje izlozenosti lece oka. Prototip nosaca takvog dozimetra (prvog u svijetu)
ispisan je na 3D pisacu i validiran u Sekundarnom standardnom dozimetrijskom laboratoriju (SSDL)
Instituta ,Jozef Stefan” U tijeku su korekcije njegovog dizajna. Ozracivanja u sklopu tipskog testiranja
napravljena su na izvorima ionizirajuceg zracenja SSDL-a Instituta ,Ruder Boskovic” u Zagrebu i
Instituta ,Jozef Stefan” u Ljubljani, Slovenija. Rezultati tipskog testiranja za fotonske energije
zraCenja obecavajuci su i predstavljeni na konferenciji 4" European radiological protection research
week u Stockholmu, Svedska.
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PROJEKTI S FINANCIRANJEM IZVAN INSTITUTA

Nacionalni projekti (pogl. 3.1.)

1. Znacaj interakcija metalnih nanocestica sa sumpornim biomolekulama za nano-bio sucelje
(NanoFaceS, Hrzz-IP)

2. Kvantno-kemijski dizajn, priprava i bioloSka svojstva organometalnih derivata nukleobaza
(OrDeN, HrZz-1P)

Medunarodni projekti (pogl. 3.2.)

1. European Concerted Programme on Radiation Protection Research (CONCERT, H2020)

2. Science-based Risk Governance of Nano-technology (RiskGONE, H2020)

3. Siguran pristup za razvoj nano-sustava za ciljanu isporuku lijekova u mozak (SENDER,
Hrzz-PZS)

4. Jednoslojni polarimetar gama-zracenja za primjene u medicinskom oslikavanju i za temeljna
istrazivanja u fizici (SiLGaP, HrZz-PZzS)

5. Farmakokineticki profil nanocestica srebra: uloga bioloskih barijera (bilateralni HR-AT)

6. Multipleksna karakterizacijska platforma za nano-bio sucelje (bilateralni HR-DE)

® STRUCNE USLUGE

Za potrebe poslovnih ¢lanica INA Grupe vezanih uz izradu protokola provedbe poslovnih aktivnosti
koje ukljuuju manipulaciju prirodnim radioaktivnim materijalima (NORM), posebno reziduima,
pripreme izrade plana aktivnosti u slu¢aju izvanrednog dogadaja koji sadrzi radioloske rizike, te
radi utvrdivanja potrebe za specijalistickim stru¢nim skolovanjem i provedbom sigurnosnih mjera
vezanih uz ionizirajuce zracenje i pojavu rezidua na proizvodnim lokacijama INA Grupe, ugovoreni su
poslovi izrade nekoliko studija od kojih je tijekom 2019. izradena jos jedna za STSI d. o. o.

Strucni eksperimentalni posao na lokaciji STSI d. 0. o u Struscu rezultirao je razvojem internog
institutskog istrazivackog projekta ciji je eksperimentalni razvojni dio tijekom 2018. probno proveden
u suradnji s Institutom za tehnologiju Croatia-Rochester (RIT, Rochester, NY, SAD) i vanjskim
suradnicima IMI-ja (ALARA uredaji d. o. 0. i Haj-Kom d. 0. 0.), te je poveznica s odrzivoscu projekta
IMI-Ericsson Nikola Tesla d. d. (IPPSO, EFRR projekt RC2.0.2.08-0027, www.ippso.imi.hr).

Izraden je pokusni (pilot) mjerni sustav radnog naziva ALARA UAV (eng. Unmanned Aerial Vehicle) koji
Ce se pripremiti za terenska mjerenja ionizirajuceg zracenja (i ostalih agensa) na velikim povrsinama
u okolisu pomocu UAV-a (letjelica bez posade). Planira se pripremiti dokumentacija za prijavu tog
pilot-projekta za medunarodno sufinanciranje i tehnoloski razvoj u punom eksperimentalnom obliku
(istrazivacki/tehnoloSki razvoj mjerne instrumentacije).

Letjelica bez posade (UAV, kolokvijalno: dron) i mjerni sustav ALARA UAV-IPPSO
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Strucne studije procjene rizika

Izradeno je 11 studija procjene rizika za obavljanje djelatnosti s izvorima ionizirajuceg zracenja u
medicini, dentalnoj medicini, istrazivanju i industriji s razlicitim ugovarateljima.

Poliklinika Radiochirurgia Zagreb M. Suri¢ Mihic
Mio dentist d. o. o. M. Suri¢ Mihic
Zara dental centar d. o. o. M. Suri¢ Mihic
Ordinacija dentalne medicine lvana Liji¢, dr. med. dent. M. Suri¢ Mihi¢
3D Maxio centar dentalne radiologije j. d. 0. 0. M. Suri¢ Mihi¢
Buro Pakovi¢ Centar za istrazivanje i razvoj d. o. o. M. Suri¢ Mihic
Buro Dakovit kompenzatori d. 0. o. M. Suri¢ Mihic
Duro Pakovi¢ odrzavanje i usluge d. o. o. M. Suri¢ Mihi¢
Hrvatska brodogradnja Trogir d. 0. o. M. Suri¢ Mihic
Nasicecement d. d. M. Suri¢ Mihic
HERMED Servis medicinske opreme d. 0. 0. M. Suri¢ Mihi¢

Jedinica je na temelju ugovora o osobnom dozimetrijskom nadzoru i ispitivanju izvora ionizirajuceg
zracenja provodila osobni dozimetrijski nadzor i ispitivanje izvora ionizirajuceg zracenja za 181
ugovornog korisnika iz razlicitih podrucja djelatnosti.
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medicina ustanove
Broj ugovornih korisnika usluga Jedinice u pojedinoj grani djelatnosti

Provedeno je vise od 25 000 dozimetrijskih mjerenja na temelju kojih je izradeno vise od 3000
dozimetrijskih izvjesca za ugovorne korisnike osobnog dozimetrijskog nadzora. Jedinica radi na
pripremi protokola koji ce omoguciti prelazak na online dostavu dozimetrijskih izvjesca korisnicima
ovlastenog tehnickog servisa i time dodatno modernizirati poslovanje i odnos s korisnicima (kupcima
usluga).
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Broj ispitanih dozimetara po mjesecu
Provedeno je vise od 600 terenskih ispitivanja — kontrole kvalitete i parametara radioloske zastite
za priblizno 550 elektri¢nih uredaja koji proizvode ionizirajuce zracenje (rendgenski uredaji i linearni

akceleratori) i 50 radioaktivnih izvora koji se koriste u medicini, industriji i znanstvenim ustanovama.
Na temelju ispitivanja izdano je vise od 1200 strucnih izvjeSca i 1300 strucnih misljenja.
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Raspodijela ispitanih elektricnih uredaja koji proizvode ionizirajuce zracenje prema njihovoj vrsti

Ispitan je imunoloski odgovor na specificne alergene iz radnog i opceg okoliSa u serumu sedmero
osoba.

Provedenajeidentifikacijasvihtipovaazbesta u cvrstim materijalima premamodelu Internacionalne
organizacije za standardizaciju (General requirements for the competence of testing and calibration
laboratories International Standards Organisation(1SO) Geneva: 1999.). Na zahtjev zainteresiranih turtki
izvrSeno je 16 analiza ¢vrstih materijala radi utvrdivanja prisutnostiivrste azbesta. Analiza materijala
izvrSena je standardiziranom metodom za stereomikroskopiju i polarizacijsku mikroskopiju MDHS
77-HSE Document Method for the Determination of Hazardous Substaces; series 77 — Asbestos in bulk
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materials (u: HSG 248 Asbestos: The analysts’ guide for sampling, analysis and clearance procedures.
Appendix 2: Asbestos in bulk materials: sampling and identification by polarized light microscopy).

Popis medunarodnih poredbenih laboratorijskih ispitivanja (1)

ORGANIZATOR NAZIV TESTA PODRUCJE MJESTO | DATUM

Extremity & Eye .

lens dosemeter Osobna dozimetrija — Cgvgndlsh Nuclear
EURADOS . . . . . Limited, UK,

intercomparison mjerenje Hp(0,07) i Hp(3) 9.5.2019

IC2019exteye o '

Popis akreditiranih metoda (2)

METODA VRSTA ISPITIVANJA, RASPON

ME-608-001 Osobna dozimetrija fotonskog zracenja TL dozimetrima u rasponu

(vlastita metoda) 85 uSv —100 mSv i podrugju energija zracenja 33 keV/ — 1,3 MeV/

ME-608-002 Odredivanje brzine prostornog (ambijentalnog) ekvivalenta doze; H*(10)/t brzine
(vlastita metoda) doza 100 nSv/h — 100 mSv/h i podrucja energija zracenja 36 keV — 1,3 MeV

Voditelj za kvalitetu Jedinice: T. Mestrovic do veljace 2019., J. Sisko od veljace 2019.

® STRUCNA ZADUZENJA DJELATNIKA IZVAN INSTITUTA

T. Mestrovic

Clan Tehnickog odbora TO-45 Nuklearna instrumentacija (HZN). U 2018. imenovan stru¢njakom
za zastitu od ionizirajuceg zraCenja za podrucja osobni dozimetrijski nadzor — procjena vanjskog
ozracenja, osobni dozimetrijski nadzor — procjena unutarnjeg ozracenja, djelatnosti u medicini,
dentalnoj medicini i veterini gdje se koriste elektri¢ni uredaji koji proizvode ionizirajuce zracenje,
djelatnosti u medicini i veterini gdje se koriste radioaktivni izvori, djelatnosti u industriji i znanosti
gdje se koriste radioaktivni izvori i/ili elektricni uredaji koji proizvode ionizirajuce zracenje.
L. Paveli¢

Pridruzeni ¢lan European Radiation Dosimetry Group (EURADOS); ¢lan Radne grupe WG3-52.
I. Pavici¢

Clan Radne skupine za izradu Stajaliéta RH za podrucje zastite od elektromagnetskih polja.
l. Prlic

Ekspert-savjetnik skupine za izradu Stajalista RH za podrucje zastite od neionizirajuceg zracenja;
clan Radne skupine Drzavnog zavoda za normizaciju (DZN) i Ministarstva zdravstva za rad na
Zakonskom mjeriteljstvu u podrucju medicinske opreme (posebno opreme koja zraci); ¢lan Upravnog
odbora Hrvatskog drustva za biomedicinsko inZenjerstvo i medicinsku fiziku (Croatian Biomedical
Engineering and Medical Physics Society); ¢lan Education and Training Committee europske federacije
drustava medicinske fizike (European Federation of Organisations for Medical Physics, EFOMP);
clan Tehnickih odbora: TO-135 Nerazorna ispitivanja, TO-45 Nuklearna instrumentacija i TO-62
Elektronicka oprema u medicinskoj praksi (HZN); voditelj sekcije TO-62B Imaging u medicini (HZN);
¢lan Radne grupe za izradu i primjenu okvirnog programa suradnje RH (Country Frame Programme,
CFP); ¢lan Medunarodne agencije za atomsku energiju (IAEA); ¢lan Radne grupe EC Environmental
Radition-Effect: International Pespectives — dijela projekta za Hrvatsku; hrvatski izaslanik pri
International Organization for Medical Physics i International Union for Physical and Engineering Sciences
in Medicine, ¢lan Povjerenstva Ministarstva zdravstva za recenziju i ocjenu studija iz podrucja
uporabe izvora neionizirajucih zracenja; ¢lan i ekspert grupe European ALARA Network for Naturally
Occurring Radioactive Materials (EAN NORM); medunarodni ekspert za International Road Transport
Union i International Labour Organization; ¢lan Upravnog odbora udruzenja MELODI (Multidisciplinary
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European Low Dose Initiative); ¢lan Upravnog odbora medunarodnog projekta CONCERT (H2020),
¢lan Upravnog odbora udruzenja ALLIANCE (The European Radioecology Alliance); ¢lan Radne grupe
Task Group on Radioactive Source Security, ICRP (International Committee for Radiation Protection);
imenovani ¢lan Referentne skupine MZ0-a RH za suradnju s EU EURATOM-om.
M. Suric¢ Mihic

Pridruzena ¢lanica European Radiation Dosimetry Group (EURADOS): ¢lanica Radnih grupa WG2
i WG3-S2; ¢lanica Tehnitkog odbora TO-62 Elektronicka oprema u medicinskoj praksi (HZN);
imenovana strucnjakinja za zastitu od ionizirajuceg zracenja za podrucja osobni dozimetrijski nadzor
— procjena vanjskog ozracenja, djelatnosti u medicini, dentalnoj medicini i veterini gdje se koriste
elektricni uredaji koji proizvode ionizirajuce zracenje, djelatnosti u medicini i veterini gdje se koriste
radioaktivni izvori, djelatnosti u industriji i znanosti gdje se koriste radioaktivni izvori i/ili elektricni
uredaji koji proizvode ionizirajuce zracenje; ekspert za akreditacijsku shemu Ispitni laboratoriji (HRN
EN ISO/IEC 17025) za podrucje T18 lonizirajuce zracenje (HAA); strucna €lanica pri IAEA za podrucje
TSA2 — Zastita od ionizirajuceg zracenja izlozenih radnika pri sustavu RASIMS.
J. Sisko

Pridruzeni ¢lan European Radiation Dosimetry Group (EURADOS); ¢lan Radne grupe WG3-S2;
imenovani strucnjak za zastitu od ionizirajuceg zracenja za podrucja osobni dozimetrijski nadzor —
procjena vanjskog ozracenja.
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2.4. Jedinica za higijenu
okoline

M DJELATNICI JEDINICE

PREDSTOJNICA
doc. dr. sc. Gordana Pehnec, dipl. ing. kem., znanstvena savjetnica

ZNANSTVENO I STRUCNO OSOBLIE

dr. sc. lvan Besli¢, dipl. ing. fiz., visSi znanstveni suradnik

dr. sc. Ranka Godec, dipl. ing. kem., znanstvena suradnica

dr. sc. Silva Zuzul, dipl. ing. kem., znanstvena suradnica

dr. sc. Silvije Davila, prof. fiz. i inf., poslijedoktorand

dr. sc. lvana Jakovljevic, dipl. kem. ing., poslijedoktorandica

dr. sc. Jasmina Rinkovec, dipl. ing. kem., poslijedoktorandica

lva Simi¢, mag. ing. cheming., asistentica-doktorandica od 23. 5. 2019.

dr. sc. Suzana Sopcic, dipl. kem. ing., stru¢na suradnica u sustavu znanosti
Valentina Gluscic, dipl. ing. kem., strucna suradnica u sustavu znanosti
Zdravka Sever Strukil, dipl. ing. kem., stru¢na suradnica u sustavu znanosti

TEHNICKO OSOBLJE

Ana Filipec, statisticarka, visa tehnicarka

Zvonimir Frkovic, visi tehnicar do 23.9. 2019.

Samuel Ljevar, ing. el., visi tehnicar

Magdalena Vinceti¢, mag. med. chem., vi5a tehnicarka od 17. 6. 2019.
Marija Antolak, kem. tehn., tehnicarka

Matea Kuzel, oecol. tehn., tehnicarka

Karmenka Les Gruborovic, kem. tehn., tehnicarka

Martin Mihaljevic, tehn. za mehatroniku, tehnicar

Martina Silovi¢ Huji, dipl. ing. agr., tehni¢arka

UMIROVLJENI SURADNICI KOJI SUDJELUJU U RADU JEDINICE

dr. sc. KreSimir éega, dipl. ing. fiz., znanstveni savjetnik u trajnom zvanju

dr. sc. Vladimira Vadic, dipl. ing. kem. teh., znanstvena savjetnica u trajnom zvanju
dr. sc. Mirjana Cackovic, dipl. ing. tekst. teh., visa znanstvena suradnica

B ZNANSTVENA ISTRAZIVANJA

PROJEKTI | SURADNIJE S FINANCIRANJEM UNUTAR INSTITUTA
(programsko financiranje i vlastita sredstva Jedinice)

Dugorocne znanstvenoistrazivacke aktivnosti

Mjerenja razina metala u frakciji lebdeCih Cestica PM, i u ukupnoj taloznoj tvari tehnikom
spektrometrije masa uz induktivno spregnutu plazmu (ICP-MS) nastavljena su na lokacijama
s razlicitim izvorima oneciscenja. Ispitana je primjenjivost metode energetsko disperzivne
fluorescencije rendgenskih zraka (ED-XRF) za preliminarno odredivanje sadrzaja metala u filtarskom
mediju prije pocetka uzorkovanja lebdecih Cestica iz zraka. Rezultati su pokazali visok sadrzaj nekih
metala u slijepim probama filtara od kvarcnih vlakana kao i varijabilnost sastava filtara u razlicitim
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pakiranjima. ED-XRF metoda moze se upotrebljavati za kvalitativhu preliminarnu analizu Fe, Zn, Ba,
Mn, Ni i Cu, dok su za tocniju kvantitativhu analizu niskih koncentracija metala potrebna dodatna
poboljSanja u razvoju metode (148). U svrhu optimizacije metode za analizu elementnog sastava
frakcije lebdeCih Cestica PM,  ispitano je vise razlicitih filtarskih podloga, kao i njihov utjecaj na
granice detekcije. Ispitani su i razliciti postupci predobrade filtarskog medija. Rezultati su pokazali
da su filtri od kvarcnih vlakana najmanje pogodni za uzorkovanje i analizu niskih koncentracija
elemenata radi visokih vrijednosti slijepih proba. Najnize granice detekcije dobivene su uporabom
membranskih celulozno-nitratnih i teflonskih filtara (137). U suradnji sa SveuciliStem u Rijeci i
Prirodno-matematickim fakultetom iz Sarajeva, BiH, provedena je analiza PM,  frakcije lebdecih
Cestica na vise mjernih postaja u Kantonu Sarajevo s ciljem karakterizacije organskih i anorganskih
oneciscujucih tvari u zraku. Preliminarni rezultati analize masenih koncentracija PM,  frakcije
lebdecih Cestica i metala As, Cd, Pb, i Ni pokazali su izrazito visoke vrijednosti masenih koncentracija
lebdecih Cestica u zimskom razdoblju uzorkovanja te znacajne razlike u razinama metala izmedu
mjernih mjesta (263).

Uz kontinuirano pracenje masenih koncentracija policiklickih aromatskih ugljikovodika (PAU) u
PM,, frakciji lebdecih Cestica na lokacijama s razliCitim izvorima oneciscenja (promet, industrija,
kucanstva) (143, 245), nastavljeno je i odredivanje PAU-a u PM, frakciji lebdecih Cestica (130, 153,
219, 300). Istrazena je i razina PAU-a u PM, , frakciji lebdecih Cestica na jednoj prometnoj lokaciji
u Zagrebu (245, 246). U suradnji sa Sveucilistem u Rijeci i Prirodno-matematickim fakultetom iz
Sarajeva ispitana je kancerogena aktivnost PAU na urbanim lokacijama u Zagrebu i Sarajevu (154,
318). Rezultati istrazivanja pokazuju povisene vrijednosti PAU-a u zraku Sarajeva u odnosu na
Zagreb, a samim time i znacajno povisenu kancerogenu aktivnost. Najveci doprinos kancerogenosti
imao je benzo(a)piren na obje lokacije, usprkos relativno malom udjelu u masi ukupnih PAU-3, Sto
ukazuje na to da je benzo(a)piren dobar indikator pri procjeni kancerogenosti cijele smjese PAU-a
(318). Takoder, zapocelo se s optimiranjem nove metode ubrzane ekstrakcije otapalom kako bi se
povecala ucinkovitost priprave PAU-a (220).

Nastavilo se s mjerenjima elementnog i organskog ugljika u uzorcima PM,  frakcije lebdeCih
Cestica sakupljanim na mjernim postajama za pracenje kvalitete zraka razlicitih karakteristika
(urbana pozadinska, urbane prometne i ruralne mjerne postaje). Proucavao se utjecaj pomorskog
prometa i mora (,sea-spray’) na razine oneciscenja ugljikom u Rijeci (152, 251, 292, 293). Mjerenja
provedena na priobalnom podrucju ukazuju na to da oneciscenje zraka u priobalju nije iskljucivo
lokalnog podrijetla, vec dolazi i daljinskim transportom. Usporedbom razina ugljika u frakcijama
razlicitih veli¢ina ustanovljeno je da u sitnijim Cesticama (PM,) sezonske raspodjele razina ugljika
slijede PM, . frakciju.

Zapocelo se s razradom analiticke metode za odredivanje molekulskih markera ugljika u lebde¢im
Cesticama u zraku. Odredivat ce se specificni ugljikohidrati koji u zrak dospijevaju gorenjem biomase,
kao i prirodnim procesima za vrijeme vegetacije drveca i bilja.

Nastavljena su mjerenja ozona i njegovih prekursora dusikovih oksida i ugljikova monoksida u
svrhu ispitivanja dugorocnih trendova i njihove medusobne povezanosti (230).

Nastavilo se s mjerenjima aniona (Cl-, NO,", SO,*) i kationa (Na*, NH,*, K*, Mg*, Ca*) u lebdecim
Cesticama (151, 205, 280, 291) te razina kiselih komponenti (Cl-, NO,, SO, *) u ukupnoj taloznoj tvari
(UTT) na razli¢itim lokacijama. Na nekim lokacijama u Zagrebu ispitan je dugogodisnji trend razina
kiselih komponenti u UTT-u. U sjevernom, rezidencijskom dijelu grada s umjerenom gustocom
prometa razine nitrata u UTT-u pokazuju statisticki znacajan padajuci trend. Na istoj lokaciji razine
klorida i sulfata u UTT-u takoder pokazuju padajuci trend, ali se on nije pokazao statisticki znacajnim
(213). Razine nitrata u UTT-u na mjernoj postaji u centru Zagreba s gustim prometom te na mjernoj
postaji u rubnom zapadnom dijelu grada s industrijskim objektima takoder pokazuju statisticki
znacajan padajuci trend, dok razine klorida i sulfata kolebaju bez naznake znacajnog trenda (214).

Istrazivanja senzora za pracenje kvalitete zraka zapoceta 2017. u sklopu projekta Eko karta Grada
Zagreba i u suradnji s Nastavnim zavodom za javno zdravstvo ,Dr. Andrija Stampar” nastavljena su
i u 2019. godini. Analizirani su rezultati dobiveni usporednim mjerenjima senzorom (AQMeshPod)
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i referentnim metodama na lokaciji IMI-ja tijekom jednogodisnjeg razdoblja. Statisticka obrada
podataka ukazala je na velika odstupanja senzorskih mjerenja u odnosu na referentne metode,
kao i da je prije poCetka mjerenja potrebno provesti kalibraciju senzora na samom mjernom mjestu
(150, 281). Analizirani su rezultati medulaboratorijske usporedbe senzora u sklopu istrazivanja
provedenog u trajanju od Sest tjedana od strane Francuskog srediSnjeg laboratorija za pracenje
kvalitete zraka (LCSQA) u Lilleu. U sklopu usporednog mjerenja sudjelovalo je 16 sudionika iz sedam
zemalja sa 44 seta senzora za mjerenje kvalitete zraka. Vidljive su velike razlike u tocnosti mjerenja
koncentracija senzorima razlicitih proizvodaca, kao i pri uporabi istog tipa uredaja, ali uz uporabu
razliCitih elektrokemijskih celija. Usporedba takoder ukazuje na probleme u izvedbama senzora
odredenih proizvodaca (206).

Institucijski projekti (pogl. 3.1.A.3.)

1. Razine elemenata platinske skupine (PGE) u blizini prometnica

U sklopu doktorske disertacije, ranije na IMI-ju, razradena je metoda za odredivanje koncentracija
Pt, Pd i Rh u PM_ frakciji lebdecih Cestica u zraku. Prva mjerenja elemenata u uzorcima lebdecih
Cestica sakupljenih u Zagrebu, na tri lokacije razliCito opterecene prometom, pokazala su da na sva
tri mjerna mjesta koncentracije PGE slijede niz Pd > Pt > Rh te da postoje statisticki znacajne razlike
izmedu lokacija koje su opterecene prometom i onih s umjerenim prometom. Izmjerene koncentracije
usporedene su s objavljenim rezultatima sli¢nih istrazivanja u svijetu (65). Nastavljeno je uzorkovanje
lebdecih Cestica na trima lokacijama u Zagrebu, u razli¢ito onecis¢enim dijelovima grada, kao i sa
sakupljanjem uzoraka vegetacije (trava i trputac) te tla na dvjema razli¢itim dubinama (0 — 5 cm i
5 — 10 cm) dvaput godisnje (poCetkom vegetacije i na kraju vegetacije). U suradnji s Agronomskim
fakultetom Sveucilista u Zagrebu na sakupljenim uzorcima tala provedene su osnovne agrokemijske
analize (pH, elektrovodljivost, udjel organske tvari, hidrolitski aciditet, kationsko-izmjenjivacki
kapacitet, analiza zamjenjivih iona Na*, K*, Ca?* i Mg?*, sadrzaj vlage i karbonata, ukupni dusik,
sumpor, biljci pristupacni fosfor i kalij). Dosadasnja sli¢na istrazivanja u svijetu vezana uz odredivanje
PGE-a u tlu i biljkama pokazala su da su koncentracije PGE-a najviSe uz ceste i uz pojacan promet.
Primijecen je i trend smanjivanja koncentracije s povecanjem dubine tla (33). U nastavku istrazivanja
dobit e se prve informacije o razinama Pt, Pd i Rh u okoliSu (biljke i prasina) u Hrvatskoj te ce se
utvrditi petogodisnji trend koncentracija PGE-a u lebdecim ¢esticama.

2. Organski sastav PM. frakcije lebdecih Cestica

Nastavljeno je sa sakupljanjem 24-satnih uzoraka PM, frakcije lebdecih Cestica tijekom cijele
godine na lokaciji IMI i u centru Zagreba. U sakupljenim uzorcima analizirani su organski i elementni
ugljik te PAU-i. Rezultati su sistematizirani i statisticki obradeni. Analizom organskog sadrzaja
PM, u zimskom razdoblju dobivena je visoka vrijednost omjera OC/EC Sto ukazuje na postojanje
velike koli¢ine sekundarnog organskog ugljika (SOC). Niske koncentracije PAU-a s malim brojem
prstenova (fluoranten i piren) te visoke vrijednosti masenih koncentracija PAU-a s vecim brojem
aromatskih prstenova [benzo(b)fluoranten, benzo(k)fluoranten, benzo(j)fluoranten, benzo(ghi)
perilen i indeno(1,2,3-cd)piren] ukazuju na promet kao znacajan izvor oneciscenja zraka PAU-ima u
PM, frakciji lebdecih Cestica na toj lokaciji (130, 143, 219, 245, 251).

PROJEKTI S FINANCIRANJEM IZVAN INSTITUTA
Nacionalni projekti (pogl. 3.1.)

1. Biokemijski odgovori povrSinskog sloja oligotrofnog podrucja Jadranskog mora na atmosfersko
taloZenje (BiREADI, HrzZ-IP)
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Medunarodni projekti (pogl. 3.2.)

1. Prosirenje i modernizacija drzavne mreze za trajno pracenje kvalitete zraka (AIRQ, EFRR)
2. Enhancingthe Inventory of Aerosol Source Profiles Characterized by Nuclear Analytic Techniques
in Support of Air Quality Management (IAEA)

® STRUCNE USLUGE

Nastavljeno je pracenje oneciScenja zraka na postajama lokalne mjerne mreze Grada Zagreba.
Mjerenja su se provodila na Sest mjernih postaja, a pratile su se koncentracije sljedecih oneciscujucih
tvari: sumporov dioksid, crni ugljik, frakcija lebdecih cestica PM, i metali Pb, Cd, As, Ni, Mn, Fe, Cu i
Zn te policiklicki aromatski ugljikovodici u PM,, frakcija lebdecih Cestica PM, ;, dusikov dioksid, ozon,
ugljikov monoksid, benzen, ukupna talozna tvar i metali Pb, Cd, Mn, As i Ni u ukupnoj taloznoj tvari.

Na osnovi Zakona o zastiti zraka (NN 130/2011, NN 47/2014, NN 61/2017, NN 118/2018,
NN 127/19) te na temelju ugovora s Ministarstvom zastite okolisa i energetike RH (MZOE) i
Drzavnim hidrometeoroloskim zavodom (DHMZ), Jedinica u funkciji referentnog laboratorija provodi
uzorkovanje i fizikalno—kemijske analize frakcija lebdecih cestica PM, ;i PM, ; na mjernim postajama
Drzavne mreze za trajno pracenje kvalitete zraka te provodi ekvivalenciju nereferentnih metoda
za odredivanje masenih koncentracija lebdeCih cestica PM,, i PM, .. Mjerenja onecCisCenja zraka
provodila su se na mjernim postajama Zagreb-1, Zagreb-3, Sisak-1, Slavonski Brod-1, Slavonski
Brod-2, Plitvicka jezera, Ksaverska cesta, Velika Gorica, Kutina i Rijeka-2. Nastavljena je suradnja
s MZOE-om na poslovima prikupljanja podataka i stanja zraka u RH radi uspostave informacijskog
sustava zastite okolisa RH.

Na lokalitetu Plinskog polja Molve provodio se monitoring zraka, vode, tla, poljoprivrednih i Sumskih
ekosustava i kontrola divljaci. U suradnji sa Zavodom za javno zdravstvo Koprivnicko-krizevacke
zupanije djelatnici Jedinice proveli su mjerenja razina sumporovodika, merkaptana i sumporova
dioksida u zraku na pet lokacija u okalici Centralne plinske stanice Molve.

Nastavljeno je pracenje kvalitete zraka u zoni utjecaja centralnog uredaja za prociscavanje otpadnih
voda Grada Zagreba. Na pet mjernih postaja prate se razine vodikova sulfida, amonijaka i ukupnih
merkaptana te meteoroloski parametri.

Na osnovi ugovora s DHMZ-om, na mjernoj postaji vojnog poligona u Slunju odredivani su metali
u ukupnoj taloznoj tvari.

U blizini odlagalisSta otpada JakuSevec provode se kontinuirana mjerenja merkaptana i frakcije
lebdecih Cestica PM_ , a sezonski su se odredivale i razine metala (Pb, As, Ni i Cd) te policiklickih
aromatskih ugljikovodika u PM.  frakciji lebdecih Cestica.

Mjerenja frakcije lebdecCih Cestica PM. i policiklickih aromatskih ugljikovodika u PM, = frakciji
lebdecih Cestica provode se na mjernoj postaji u Medunarodnoj zracnoj luci Zagreb.

Mjerenja frakcije lebdecih ¢estica PM,  provodila su se na jednoj lokaciji u zoni utjecaja asfaltne
baze u Zminju.

Mjerenja ukupne talozne tvari provodila su se na dvjema lokacijama na podrucju pjeskokopa
.Brezovi Rebar" kod Karlovca.

Popis medunarodnih poredbenih laboratorijskih ispitivanja (4)

ORGANIZATOR | NAZIV TESTA PODRUCIE DATUM

LGC-AIR PT Workplace

LGC Air, Ambient Air and Stack = Odredivanje masene koncentracije sijecanj/
Emissions, Round 30 elementnog ugljika u Cesticama veljaca 2019.
(ARO30); 16-Diesel Fume
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Inter-laboratory
comparison exercise fot TC

Odredivanje masene koncentracije e
veljaca/ozujak

AETIRE and EC measurements gg:g?;riéelementnog uglllied 2019.
(ref: OCEC-2019-1)
Analvtic inter-laborator Odredivanje masene koncentracije
pAllS atory benzo(a)antracena, benzo(k)fluorantena,
comparisons organized , o
INERIS for laboratories nvolved benzo(b)fluorantena, benzo(a)pirena, svibanj/lipan;
) - dibenzo(a,h)antracena, benzo(ghi) 2019.
in regulatory emissions : -
control perileng, fluorantena i indeno(1,2,3-cd)
pirena u Cesticama na filtru
Odredivanje koncentracija benzo(a)
antracena, benzo(b)fluorantena, benzol))
Lab Service InterCinD2019SE fluorantena, benzo(k)fluorantena) ruian/listopad
AnalyticaS.r.l,  (Summer2019) izrazen kao benzo(b+j+k)fluoranten, 2519 P
Italija QA/QC study dibenzo(a,h)antracena, indeno(1,2,3- '

Popis akreditiranih metoda (13)

METODA

HRN EN 14625:2012
(EN 14625:2012)

HRN EN 14626:2012
(EN 14626:2012)

HRN EN 14902:2007

(EN 14902:2005),

HRN EN 14902/AC:2007
(EN 14902:2005/AC:2006)

HRN EN 16909:2017
(EN 16909:2017)

HRN EN 15549:2008
(EN 15549:2008)
HRN EN 14211:2012
(EN 14211:2012)

HRN EN 12341:2014
(EN 12341:2014)

HRN EN 14212:2012

(EN 14212:2012),

HRN EN 14212:2012/Ispr. 1:2014
(EN 14212:2012/AC:2014)

HRI CEN/TR 16269:2017
(CEN/TR 16269:2011)

VDI 4320 Part 2: 2012
(VDI 4320 Part 2:2012)

HRS CEN/TS 16645:2016
(CEN/TS 16645:2014)

HRN EN 15841:2010
(EN 15841:2009)

Vlastita metoda OP-610-UTT-TlI
Izdanje 01; 2019-06-03

cd)pirena, benzo(ghi)perilena, benzo(a)
pirena i krizena u zraku

VRSTA ISPITIVANJA, RASPON

Odredivanje koncentracije ozona u vanjskom zraku

Odredivanje koncentracije ugljikova monoksida u vanjskom zraku

Odredivanje koncentracije Pb, Cd, As i Ni u PM_ frakciji lebdecih
Cestica

Odredivanje koncentracija elementnog i organskog ugljika u
lebdecim cesticama u vanjskom zraku

Odredivanje koncentracije benzo(a)pirena u vanjskom zraku

Odredivanje koncentracije dusikovih oksida u vanjskom zraku

Odredivanje koncentracije PM, i PM, . frakcije lebdecih Cestica

Odredivanje koncentracije sumporova dioksida u vanjskom zraku

Odredivanje koncentracija aniona i kationa u lebdecim cesticama

Odredivanje ukupne talozne tvari Bergerhoffovom metodom
Odredivanje koncentracija benzo(a)antracena, benzo(b)fluorantena,
benzo(j)fluorantena, benzo(k)fluorantena, dibenzo(a,h)antracena,
indeno(1,2,3-cd)pirena i benzo(ghi)perilena u vanjskome zraku

Odredivanje arsena, kadmija, olova i nikla u ukupnoj taloznoj tvari

Odredivanje talija u ukupnoj taloznoj tvari

Voditeljica za kvalitetu Jedinice: R. Godec.
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® STRUCNA ZADUZENJA DJELATNIKA IZVAN INSTITUTA

I. Beslic

Clan Predsjednistva Hrvatskog udruzenja za zastitu zraka (HUZZ); ¢lan Radne skupine za praéenje
plana aktivnosti u Drzavnoj mrezi za trajno pracenje kvalitete zraka pri Ministarstvu zastite okolisa
i energetike RH; ¢lan Povjerenstva za pracenje rada referentnih laboratorija pri Ministarstvu zastite
okolisa i energetike RH; clan Povjerenstva za odabir mjernih postaja na Drzavnoj mrezi za pracenje
kvalitete zraka; ¢lan Radne skupine za zrak Hrvatske akreditacijske agencije; ¢lan Tehnickog odbora
TO-146 Kvaliteta zraka (HZN); ¢lan Znanstveno-stru¢nog odbora skupa ,Zastita zraka ‘19"
S. Davila

Clan Predsjednistva HUZZ-a; ¢lan Organizacijskog odbora skupa ,Zastita zraka ‘19"
R. Godec

Predsjednica HUZZ-a; c¢lanica Tehnickog odbora TO-146 Kvaliteta zraka (HZN); c¢lanica
Organizacijskog odbora skupa ,Zastita zraka ‘19"
G. Pehnec

Clanica Predsjednistva i medunarodna koordinatorica HUZZ-a; ¢lanica Radne skupine za pracenje
plana aktivnosti u Drzavnoj mrezi za trajno pracenje kvalitete zraka pri Ministarstvu zastite okolisa i
energetike RH; ¢lanica Povjerenstva za pracenje poboljsanja kvalitete zraka na podrucju Slavonskog
Broda; predsjednica Organizacijskog odbora skupa ,Zastita zraka ‘19"
J. Rinkovec

Clanica Organizacijskog odbora skupa ,Zastita zraka ‘19"
Z Sever Strukil

Blagajnica i tlanica HUZZ-a.
S. Zuzul

Clanica Predsjedni$tva HUZZ-a; ¢lanica Znanstveno-stru¢nog odbora skupa ,Zastita zraka ‘19"

® ZNANSTVENA, NASTAVNA | AKADEMSKA NAPREDOVANJA DJELATNIKA

I. Jakovljevi¢i J. Rinkovec izabrane su u znanstveno zvanje znanstvenog suradnika.
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2.5. Jedinica za medicinu rada
i okolisa

@ DJELATNICI JEDINICE

PREDSTOJNICA
prim. dr. sc. Jelena Macan, dr. med., spec. med. rada i sporta, znanstvena savjetnica u trajnom
zvanju (90 % radnog vremena)

ZNANSTVENO I STRUCNO OSOBLIJE

prof. dr. sc. Selma Cvijeti¢ Avdagic, dr. med., spec. epidem., znanstvena savjetnica u trajnom zvanju
dr. sc. Jasminka Bobi¢, prof. psih., znanstvena savjetnica u trajnom zvanju do 31. 10. 2019.

dr. sc. Veda Marija Varnai, dr. med., spec. med. rada i sporta, znanstvena savjetnica u trajnom zvanju
doc. dr. sc. Adrijana Bjelajac, prof. psih., psihoterapeut, znanstvena suradnica

dr. sc. Zeljka Babic, mag. pharm., poslijedoktorandica

dr. sc. Jelena Kovacic, mag. math., poslijedoktorandica

Zrinka Franic, dr. med., asistentica-doktorandica

mr. sc. Rajka Turk, mag. pharm., stru¢na savjetnica u sustavu znanosti

TEHNICKO OSOBLJE

Marija Kujundzi¢ Brkulj, ing. med. lab. dijag., visa tehnicarka

Marija Lieberth, administratorica, visa tehnicarka, struc. zastite na radu do 20. 2. 2019.
Rajka Luzar, med. sestra, visa tehnicarka

Franka Saki¢, univ. bacc. med. techn., viga tehni¢arka (90 % radnog vremena)

Monika Vuletic, dipl. ing. med. lab. dijag., visa tehnicarka od 1. 7. 2019.

Jagoda Mandi¢, med. sestra, tehnicarka od 4. 3. 2019.

UMIROVLJENI SURADNICI KOJI SUDJELUJU U RADU JEDINICE
dr. sc. BoZica Kanceljak Macan, dr. med., znanstvena savjetnica u trajnom zvanju
doc. dr. sc. Biserka Ross, prof. psih. i soc., znanstvena savjetnica

® ZNANSTVENA ISTRAZIVANJA

PROJEKTI | SURADNJE S FINANCIRANJEM UNUTAR INSTITUTA
(programsko financiranje i vlastita sredstva Jedinice)

Institucijski projekti (pogl. 3.1.A.3.)

1. Medudjelovanje konstitucijskih i profesionalnih cimbenika rizika na incidenciju profesionalnog
kontaktnog dermatitisa u frizerskih ucenika tijekom skolovanja (SkinWork)

lzmedu travnja i lipnja 2019. godine 406 frizerskih ucenika ukljuceno je u drugu fazu pracenja
prospektivnog kohortnog istrazivanja i obradeno prema protokolu studije. Studija je provedena u
25 frizerskih &kola, u 25 gradova u Hrvatskoj (Zagreb, Krapina, Cakovec, Varazdin, Oroslavje, lvani¢
Grad, Opatija, Split, Makarska, Omis, Sinj, Imotski, Garesnica, Slavonski Brod, Osijek, Beli Manastir,
Dakovo, Vinkovci, Zupanja, Samobor, Velika Gorica, Sisak, Purdevac, Vukovar i NasSice). Dodatno,
kod 32 frizerska ucenika koji su imali kozne simptome tijekom zadnja tri mjeseca, provedeno je
epikutano testiranje osnovnom serijom i dodatnom frizerskom serijom kontaktnih alergena.
Rezultati inicijalnog ispitivanja pokazuju visoku prevalenciju samoprijavijenih simptoma atopije
(45 %) i umjerenu prevalenciju samoprijavljenih (12 %) i klinicki potvrdenih koznih simptoma (18 %)
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na Sakama/zapescima frizerskih ucenika na pocetku strukovnog Skolovanja, bez utvrdenih mutacija
gena za filagrin kao rizicnog ¢imbenika (268).

2. Kontaktni dermatitis saka u doktora dentalne medicine i doktora medicine: ucestalost i cimbenici rizika

Tijekom 2019. dovrseno je regrutiranje i prikupljanje podataka od ispitanika prema protokolu
istrazivanja. Ukupno je ispitano 185 sudionika (5 skupina po 37 ispitanika): 1) doktori dentalne
medicine kirurzi; 2) doktori dentalne medicine nekirurskih struka; 3) doktori medicine kirurzi;
4) doktori medicine nekirurskih struka te 5) kontrolna skupina. Metode istraZivanja ukljucivale su:
upitnik, fizikalni lijecnicki pregled koZe Saka, alergoloska koZna testiranja (kozni ubodni test i epikutani
test) te mjerenje pH koze i transepidermalnog gubitka vode. Tijekom 2019. zapoceta je obrada
podataka. Najvise prevalencije samoprijavljenog i objektivno utvrdenog ekcema Saka utvrdene su
kod doktora dentalne medicine (kirurga i nekirurga) i doktora medicine kirurskih struka, koje se krecu
izmedu 37,8 % i1 56,8 %, Sto ukazuje da su ove skupine zdravstvenih djelatnika visokorizi¢ne za razvoj
ekcema Saka. Obrane doktorskog rada i jednog diplomskog rada u sklopu ovog projekta planiraju se
u 2020. godini.

3. Odredivanje sastava tijela i kronicnog stresa metodom bioimpedancije

Projektom je obuhvaceno oko 400 ispitanika: 75 zaposlenika IMI-ja i njihovih poznanika, 188
muskaraca zaposlenih u sumarskoj industriji i oko 140 studenata Prehrambeno-biotehnoloskog
fakulteta (PBF-a). Svim su ispitanicima ucinjena bioimpedancijska mjerenja sastava tijela i procjena
rada autnomnog ziv¢anog sustava. U oko polovice ispitanika su, zbog validacije bioimpedancijskog
uredaja, ucinjena mjerenja sastava tijela i kostane gustoce drugim uredajima. U oko 70 ispitanika
uzeti su uzorci sline za odredivanje kortizola. Studenti PBF-a ispunili su prehrambenu FFQ anketu
i anketu o spavanju. Dosadasnji su rezultati pokazali zna¢ajnu povezanost prekomjerne mase
i pretilosti s povecanom aktivnoSc¢u simpatickog Zivéanog sustava (povisen tzv. LF/HF omjer i
smanjena biovarijabilnost sréanog ritma). Prosjecne vrijednosti tzv. HPA indeksa kojim se procjenjuje
dnevni ritam lucenja kortizola, u nasih je ispitanika ispod referentnih vrijednosti i znacajno je nizi u
odnosu na druge populacije u kojih su u€injena mjerenja istim uredajima (339).

4. Povezanost kronicne upale i osteopenije u bolesnika na kronicnoj hemodijalizi

Cilj je projekta procijeniti utjecaj kronicne upale na sarkopeniju, kostanu pregradnju i kostanu
gustocu u bolesnika na hemodijalizi. Planira se ispitati oko 70 ispitanika koji su na programu dijalize
u KBC-u ,Sestre milosrdnice”. Objavljeni su rezultati o prevalenciji osteoporoze i unosu kalcija u
osoba koje zive u domovima za starije osobe (13).

5. Sprjecavanje otrovanja dojencadi i predskolske djece edukativnom intervencijom usmjerenom na
roditelje

Projekt je zavrsen u veljaci 2019. godine. Objavljeni su rezultati pilot-faze projekta provedene
u proljece 2018., od kojih su najvazniji da 80 % roditelja djece vrticke dobi cuva proizvode koji su
potencijalni izvori otrovanja djece u kucanstvu van dohvata djece, ali ne u zakljucanim pretincima,
te da trecina roditelja ima naviku povremenog ¢uvanja proizvoda van originalnog pakiranja sto lako
moze dovesti do otrovanja (4). Statisticki su obradeni podatci sakupljeni u glavnoj fazi projekta
(druga polovica 2018. i pocetak 2019.) od 527 roditelja iz Cetiriju vrtica u Zagrebui triju u Zagrebackoj
zupaniji. Najvazniji rezultat bio je da su roditelji intervencijske skupine znacajno cesce poceli drzati
broj CKO-a kraj telefona ili u popisu vaznih brojeva: 1 % roditelja intervencijske skupine iskazao je ovu
naviku u prvom upitniku (prije intervencije), a ¢ak 65 % u drugom upitniku (poslije intervencije), Sto je
bio znacajno veci porast nego kod kontrolne skupine (3 % u odnosu na 12 %). Rezultat je potvrden i
slozenijom statistickom analizom kojom su uzete u obzir i osobine roditelja (spol, radni status, broj
djece, obrazovanje). U tijeku je objavljivanje rezultata u znanstvenom ¢asopisu.
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6. Istrazivanja medudjelovanja irinotekana i tetrahidrokanabinola na laboratorijskim glodavcima
integriranjem biokemijskih, molekularno-bioloskih, patoloskih i analitickih metoda

PROJEKTI S FINANCIRANJEM IZVAN INSTITUTA
Nacionalni projekti (pogl. 3.1.)

1. Procjenasvakodnevneizlozenosti metalimaiosobne osjetljivosti majke kao cimbenika razvojnoga
podrijetla zdravlja i bolesti (METALORIGINS, HrZZ-1P)
2. Dobrobit razli¢itih obiteljskih generacija u suvremenim oblicima rada (SuZz)

Medunarodni projekti (pogl. 3.2.)

1. European Concerted Programme on Radiation Protection Research (CONCERT, H2020)

2. ldentification of Member State guidance and support materials linked to exposure to dangerous
substances at work places from Croatia and Slovenia (EU OSHA)

3. Network on the Coordination and Harmonisation of European Occupational Cohorts (OMEGA-
NET, COST)

4. Diagnosis, Monitoring and Prevention of Exposure-Related Noncommunicable Diseases
(DiMoPEx, COST)

5. Genomics of MusculoSkeletal traits Translational Network (GEMSTONE, COST)

® STRUCNE USLUGE

Strucne aktivnosti Jedinice za medicinu rada i okoliSa ukljucivale su organizaciju i provodenje
nastave za doktore medicine u sklopu specijalizacijaiz medicine radaisporta, te klinicke farmakologije
s toksikologijom. Nastava u sklopu specijalizacije iz medicine rada i sporta provodila se u podrucju
.Profesionalne bolesti, bolesti u svezi s radom i profesionalna toksikologija” u trajanju od mjesec
dana, a tijekom 2019. odrzan je jedan turnus nastave za Sest specijalizanata. Provedena je nastava
u sklopu specijalizacije iz klinicke farmakologije s toksikologijom za jednog specijalizanta u trajanju
od jednog tjedna. Ministarstvo zdravstva RH imenovalo je J. Macan glavnim mentorom za ukupno
sedam specijalizanata medicine rada i sporta.

Odrzana su predavanja za frizere i nastavnike strukovnih skola u sektorima osobne usluge, usluge
zastite i druge usluge te zdravstva i socijalne skrbiiz podrucja zdravlja i sigurnosti na radu uz pregled
aktualnih epidemioloskih istrazivanja koja se provode u tom podrucju u Jedinici.

U suradnji s Centrom za kontrolu otrovanja i Jedinicom za analiticku toksikologiju i mineralni
metabolizam provedeno je mjerenje koncentracije metala u bioloskim uzorcima stanovnika
Slavonskog Broda s procjenom mogucih zdravstvenih ucinaka izmjerenih vrijednosti (341).

® STRUCNA ZADUZENJA DJELATNIKA IZVAN INSTITUTA

Z Babic

Clanica Povjerenstva za sigurnost primjene lijekova Agencije za lijekove i medicinske proizvode.
A. Bjelgjac

Clanica Povjerenstva Saveza psihoterapijskih udruga Hrvatske za evaluaciju programa propedeutike
psihoterapije; ¢lanica Osnivackog odbora za pripremu osnivanja Hrvatske komore psihoterapeuta;
clanica Etickog povjerenstva Drustva Gestalt i Integrativnih psihoterapeuta Hrvatske.
J. Bobic

Clanica Il. povjerenstva za priznavanje statusa klinickog psihologa Hrvatske psihologke komore.
J. Kovacic

Vanjska suradnica Agencije za lijekove i medicinske proizvode.
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J. Macan

Redovna clanica Akademije medicinskih znanosti Hrvatske, Kolegij Javno zdravstvo; clanica
Upravnog odbora Hrvatskog drustva za medicinu rada; clanica Europske inicijative za prevenciju
profesionalnih koznih bolesti Europske akademije za dermatovenerologiju; ¢lanica Povjerenstva za
zdravstvenuekologiju, Radne skupine zaizradu Stajalista RH za podrucje zastite od elektromagnetskih
polja i Radne skupine za klimatske promjene i zdravlje Ministarstva zdravstva; stalni sudski vjestak
medicine rada.
R. Turk

Clanica Povjerenstva za biocide Ministarstva zdravstva; zamjenica ¢lana Povjerenstva za biocide
Europske agencije za kemikalije (The European Chemicals Agency, ECHA); ¢lanica Povjerenstva za
sigurnost primjene lijekova Agencije za lijekove i medicinske proizvode; clanica Povjerenstva za
izradu Pravilnika o uvjetima distribucije i prodaje pesticida Ministarstva poljoprivrede.
V. M. Varnai

Redovita ¢lanica Odbora za procjenu rizika (The Committee for Risk Assessment, RAC) u Europskoj
agenciji za kemikalije (ECHA).
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2.6. Jedinica za molekulsku
toksikologiju

@ DJELATNICI JEDINICE

PREDSTOJNICA
dr. sc. Davorka Breljak, dipl. ing. biol., znanstvena savjetnica

ZNANSTVENO | STRUCNO OSOBLIJE

dr. sc. Marija Ljubojevic, dipl. ing. biol., viSa znanstvena suradnica
dr. sc. lvana Vrhovac Madunig, dipl. ing. biol., znanstvena suradnica
dr. sc. Dean Karaica, mag. biol. exp., poslijedoktorand

TEHNICKO OSOBLJE
Ljiljana Babi¢, kem. tehn., tehnicarka

UMIROVLJENI SURADNICI KOJI SUDJELUJU U RADU JEDINICE
dr. sc. lvan Saboli¢, dr. med., znanstveni savjetnik u trajnom zvanju

® ZNANSTVENA ISTRAZIVANJA

PROJEKTI | SURADNIJE S FINANCIRANJEM UNUTAR INSTITUTA
(programsko financiranje i vlastita sredstva Jedinice)

Nastavljena su istrazivanja i uspostavljene nove suradnje unutar IMI-ja te drugih ustanova u
Republici Hrvatskoj i inozemstvu. U suradnji s Jedinicom za analiticku toksikologiju i mineralni
metabolizam IMI-ja objavljena su dva izvorna znanstvena rada u casopisima koji su indeksirani u
bibliografskoj bazi podataka Web of Science (WoS) (7, 56). U suradnji s VVeterinarskim fakultetom
Sveucilista u Zagrebu objavljen je jedan pregledni znanstveni rad u casopisu koji je indeksiran u bazi
podataka WoS (54). U sklopu te suradnje dobiveni rezultati su takoder prikazani na medunarodnom
znanstvenom skupu 70" Meeting of the Young Generation of Veterinary Anatomists, YGVA 2019 te
objavljeni u Knjizi sazetaka (317). Jedan izvorni znanstveni rad objavljen je u ¢asopisu indeksiranom
u bazi podataka WoS (17) u okviru suradnje s Hrvatskim institutom za bioloSku raznolikost, HIB
(Zagreb, Hrvatska) i tvrtke Biota j. d. 0. 0. (GrubiSno Polje, Hrvatska). U suradnji s Farmaceutsko-
biokemijskim fakultetom Sveucilista u Zagrebu obranjen je jedan diplomski rad (183).

PROJEKTI | SURADNJE S FINANCIRANJEM IZVAN INSTITUTA
Nacionalni projekti (poglavlje 3.1.)

1. Starosno-ovisna ekspresija membranskih prijenosnika u Stakora (AGEMETAR, HrZZ-1P)

2. Stetni ucinci pojedinacnih i kombiniranih mikotoksina Aspergillus vrsta (MycotoxA, HrZZ-1P)

3. Molekularni mehanizmi toksicnosti protuotrova i potencijalnih lijekova (CellToxTargets,
HrzZ-UIP)

Medunarodni projekti (pogl. 3.2.)

1. Correlated Multimodal Imaging (COMULIS, COST)

2. European Network of Multidisciplinary Research and Translation of Autophagy
(TransAutophagy, COST)

3. Procjena toksikoloSke sigurnosti toksina iz hrane (SafeFood, bilateralni HR-SI)
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® STRUCNA ZADUZENJA DJELATNIKA IZVAN INSTITUTA

D. Karaica

Clan Upravnog odbora COST akcije Correlated Multimodal Imaging; €lan Odbora za Inclusiveness
Target Countries COST akcije Correlated Multimodal Imaging.
M. Ljubojevic

Clanica Upravnog odbora COST akcije TransAutophagy.
I. Vrhovac Madunic

Clanica Povjerenstva za znanost i drustvo Hrvatskog drustva za biokemiju i molekularnu biologiju;
clanica Upravnog odbora COST akcije Correlated Multimodal Imaging, koordinatorica Odbora za
Inclusiveness Target Countries COST akcije Correlated Multimodal Imaging.
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2.7. Jedinica za mutagenezu

@ DJELATNICI JEDINICE

PREDSTOJNICA
dr. sc. Nevenka Kopjar, dipl. ing. biol., znanstvena savjetnica u trajnom zvanju

ZNANSTVENO I STRUCNO OSOBLIE

dr. sc. Vilena Kasuba, dipl. ing. biol., znanstvena savjetnica u trajnom zvanju
prof. dr. sc. Davor ZeljeZi¢, dipl. ing. biol., znanstveni savjetnik u trajnom zvanju
dr. sc. Mirta Mili, dipl. ing. biol., viSa znanstvena suradnica

dr. sc. Goran Gajski, dipl. ing. biol., znanstveni suradnik

dr. sc. Marko Geri¢, mag. biol. exp., znanstveni suradnik

Vedran Muzini¢, mag. pharm., asistent-doktorand (HrZ2)

TEHNICKO OSOBLJE
Maja Nikoli¢, med. lab. ing., visa tehnicarka

® ZNANSTVENA ISTRAZIVANJA

PROJEKTI | SURADNJE S FINANCIRANJEM UNUTAR INSTITUTA
(programsko financiranje i vlastita sredstva Jedinice)

Istrazivanja u uvjetima in vitro

Istrazen je toksikoloski profil razlicitih fizikalnih i kemijskih agenasa (biotoksini, kompleksi bakra,
citostatici, prirodni spojevi, probiotici, otpadne vode i dr.). Rezultati su objavljeni u nizu znanstvenih
radova i sazetaka koji ukazuju na njihove Stetne ili korisne ucinke (27, 77, 94, 164, 210, 270, 271,
290, 294-296, 304). Na modelu ljudskih limfocita periferne krvi istrazen je aneugeni potencijal
niskih doza pesticida klorpirifosa, imidakloprida, alfa-cipermetrina, terbutilazina i glifosata
primjenom mikronukleus-testa u kombinaciji s fluorescencijskom in situ hibridizacijom (FISH) s
pancentromernim sondama za kromosome 9, 18, X i Y. Dobiveni rezultati upucuju na pogreske u
razdvajanju kromosoma i indukciju aneuploidije za kromosome 18, 9, Xi Y pod utjecajem ispitivanih
spojeva (50, 236, 273).

Na modelu ljudskih limfocita istrazeni su cito/genoprotektivni i antioksidacijski ucinci meda obicne
planike i njegove sastavnice homogentizinske kiseline na osStecenja izazvana UVB zracenjem.
Utvrdeni ucinci rezultat su medudjelovanja viSe mehanizama, od kojih su najvazniji ,hvatanje”
slobodnih radikala, te utjecaj na aktivnosti antioksidacijskih enzima i razinu glutationa (131). Na
stanicnoj liniji skvamoznog epitela karcinoma jezika CAL27 dokazani su genoprotektivni ucinci
ekstrakata maslacka (Taraxacum officinale L.) i ruzmarina (Rosmarinus officinalis L.), koji upucuju na
njihovu mogucu primjenu kao pomocnih ljekovitih sredstava (297).

IstraZivanja na ljudskim populacijama

Provedena su istrazivanja na razlicitim ljudskim populacijama kako bi se utvrdila osjetljivost i
specificnost molekularno-bioloskih metoda primjenjivih u biomonitoringu (96) te znacaj novih
biomarkera u ranom otkrivanju bolesti (313). Istrazen je citogeneticki status ispitanika s bolestima
Stitnjace (43), oboljelih od papilarnog karcinoma (284) te utjecaj periodontitisa na promjene
genoma epitelnih stanica desni u oboljelih osoba (82). Nastavljena su istrazivanja s ciljem procjene
citogenetickih rizika od izlaganja fizikalnim i kemijskim Stetnostima na radnim mjestima (28,81, 139),
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rizici od izlozenosti azbestu (168), genotoksicni ucinci sastojaka zubnih pasta (80) te razine oStecenja
DNA u bukalnim stanicama nakon izlaganja antiseptickoj vodici za ispiranje usta (118). Istrazen je
utjecaj prehrambenih navika na razine oStecenja DNA (286, 287). Primjenom mikronukleus-testa na
stanicama bukalne sluznice dobiveni su preliminarni podatci o utjecaju radioloske dijagnostike na
stabilnost genoma u djece (138). Rezultati svih istrazivanja, provedenih na ljudskim populacijama,
upucuju na visoku osjetljivost i specificnost koristenih metoda i njihov veliki znacaj u biomonitoringu,
neovisno o putovima izlozenosti ili unosa genotoksicnih agensa u organizam. Potvrdena je uloga
komet-testa, standardnog mikronukleus-testa teinacice mikronukleus-testa na bukalnim stanicama
kao dodatnih biomarkera u procjeni zdravstvenog statusa ispitanika oboljelih od razlicitih bolesti.

Istrazivanja na zivotinjskim modelima

Primjenom komet-testa istrazeni su Stetni ucinci 28-dnevnog oralnog izlaganja muzjaka Wistar
Stakora niskim dozama (0,0007, 0,0013 i 0,7 mg kg™ tj. m./dan) herbicida tembotriona. Ispitivane
doze odgovaraju vrijednostima prihvatljive razine izlozenosti radnika (AOEL), procijenjene razine
izlozenosti stanovnistva (REL) i 1000 x AOEL. Sve tri doze izazivaju statisticki znacajna odstupanja
u razinama ostecenja DNA u stanicama bubrega prema kontrolnoj skupini Stakora. Doze AOEL i
1000 x AOEL izazvale su znacajno visu razinu oStecenja DNA u parenhimskim stanicama jetre, dok
su znacajna odstupanja razine ostecenja DNA ne-parenhimskim stanicama jetre zabiljezena samo
pri dozi koja odgovara AOEL. U istih je zivotinja mjerena i aktivnost enzima glutation-peroksidaze,
koja pri nijednoj ispitanoj dozi tembotriona nije znacajno odstupala od kontrolnih vrijednosti (97).
Primjenom komet-testa istrazena je vremenska dinamika pojave i uklanjanja ostecenja DNA pod
utjecajem citostatika irinotekana u leukocitima te stanicama jetre i mozga muzjaka Wistar Stakora.
Najvisa razina ostecenja DNA u stanicama jetre i mozga izmjerena je Cetvrtog dana, a u leukocitima
osmog dana nakon tretmana. Uoceni obrazac ostecenja DNA posljedica je kako indukcije tako i
popravka lezija, Ciji mehanizmi izazivaju dodatne lomove u molekuli DNA koji se mogu detektirati
primjenom komet-testa. Na djelovanje irinotekana najosjetljivije su stanice mozga (301).

Na modelu Swiss albino miSa primjenom komet-testa, istrazeni su ucinci anestetika izoflurana i
gama-zracenja (u dozi 2 Gy). Sest sati nakon izlaganja, u leukocitima i stanicama bubrega miseva
utvrdeni su sinergisticki ucinci ispitivanih agensa na razinu oStecenja DNA. Dvadeset i Cetiri sata
kasnije u bubreznim su stanicama uocene vise razine ostecenja nego u leukocitima, vjerojatno uslijed
metabolizma anestetika. Dobiveni rezultati upucuju na to da se tijekom medicinskih postupaka
primjenom ionizirajuceg zracenja trebaju uzeti u obzir moguci Stetni ucinci anestetika (124).

PROJEKTI | SURADNIJE S FINANCIRANJEM IZVAN INSTITUTA
Nacionalni projekti (pogl. 3.1.)

1. Znacaj interakcija metalnih nanocestica sa sumpornim biomolekulama za nano-bio sucelje
(NanoFaceS, HrZZ-1P)

2. Stetni ucinci pojedinacnih i kombiniranih mikotoksina Aspergillus vrsta (MycotoxA, HrZZ-IP)

3. Genotoksicni i oksidativni status imatinib mesilata u ne-ciljnim ljudskim stanicama (Zaklada
HAZU)

Medunarodni projekti (pogl. 3.2.)

1. European Concerted Programme on Radiation Protection Research (CONCERT, H2020)
2. A Sustainable Future for the Danube River Basin as a Challenge for the Interdisciplinary
Humanities (Danube: Future)

. The comet assay as a human biomonitoring tool (\NCOMET, COST)

4. Personalized Nutrition in Aging Society: Redox Control of Major Age-related Diseases (NutRedOx,
COST)

5. "Good biomarker practice” to increase the number of clinically validated biomarkers (CliniMARK,
COST)

98]
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6. Occupational Exposure to Cytotoxic Agents in VVeterinary Hospitals and Clinics (CytoVet, IPL, PT)

7. El proyecto general es evaluacion del riesgo genotdxico por exposicion a contaminantes
ambientales (University of Tlaxcala, MX)

8. Procjena toksikoloSke sigurnosti toksina iz hrane (SafeFood, bilateralni HR-SI)

9. Inhibitori acetilkolinesteraze kao potencijalni terapeutici za Alzheimerovu bolest: prooksidativna
i citogenotoksicna svojstva (SafeAChE, bilateralni HR-RS)

10.Postojani organoklorovi spojevi u majcinom mlijeku i njihov moguci ucinak na razinu primarnih
oStecenja DNA u ljudskim stanicama (bilateralni HR-RS)

11.Rasprostranjenost gena za rezistenciju na antibiotike u postrojenjima za obradu otpadnih voda u
Hrvatskoj i Kini (bilateralni HR-CN)

® STRUCNE USLUGE

U sklopu stru¢nih poslova za trziste Jedinica obavlja pet vrsta usluga: kariogram (analiza
kromosomskih aberacija), analizu izmjena sestrinskih kromatida (SCE), mikronukleus-test, komet-
test i test prezivljenja stanica. Stru¢na djelatnost Jedinice ostvaruje se u suradnji sa specijalistickim
ordinacijama medicine rada i poliklinikama koje provode prethodne i/ili periodicke zdravstvene
preglede djelatnika razlicitih struka profesionalno izlozenih fizikalnim mutagenima (ionizirajuce i
neionizirajuce zracenje) i/ili kemijskim mutagenima (citotoksicni lijekovi i drugi genotoksicni agensi).
U 2019. izvrSene su dvije pretrage primjenom analize kromosomskih aberacija te jedna pretraga
primjenom mikronukleus-testa.

® STRUCNA ZADUZENJA DJELATNIKA IZVAN INSTITUTA

G. Gajski

Clan Nadzornog odbora Hrvatskog drustva za istrazivanje raka (HDIR); ¢lan Urednictkog odbora
¢asopisa Medicine(Wolters Kluwer Health, Inc.); gost urednik specijalnog broja Toxicology LettersICAW
2019 (Elsevier); ¢lan Znanstvenog odbora 73" International Comet Assay, Workshop, ICAW 2019; ¢lan
Radne skupine za Biotehnologiju u Odboru za primijenjenu genomiku Hrvatske akademije znanosti
i umjetnosti (HAZU).
N. Kopjar

Clanica Predsjednistva Hrvatskog toksikoloskog drustva.
M. Milic

Clanica Suda ¢asti (do 13. studenoga 2019.) i ¢lanica Predsjednistva (od 13. studenoga 2019.)
Hrvatskog toksikoloSkog drustva; ¢lanica Znanstvenog odbora 70" International Congress of the
Turkish Society of Toxicology 2019, Belek, Turska.
D. Zeljezi¢

Clan Urednickog odbora ¢asopisa BioMed Research International: dopredsjednik i ¢lan Predsjednistva
Hrvatskog toksikoloskog drustva (do 13. studenoga 2019.); ekspert za bioloSke metode testiranja
supstanci u Odboru zemalja ¢lanica (Member State Committee) — Europska agencija za kemikalije
(ECHA); ekspert za genotoksi¢nost Radne skupine za prehrambene enzime Znanstvenog odbora za
materijale u dodiru s hranom, enzime, arome i pomocne tvari u procesu proizvodnje (CEF) — Europska
agencija za sigurnost hrane (EFSA).
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2.8. Jedinica za toksikologiju

@ DJELATNICI JEDINICE

PREDSTOJNICA
dr. sc. Maja Peraica, dr. med., ERT, znanstvena savjetnica u trajnom zvanju

ZNANSTVENO I STRUCNO OSOBLIJE

prof. dr. sc. Radovan Fuchs, dr. vet. med., znanstveni savjetnik u trajnom zvanju (pomocnik ravnateljice,
medunarodna suradnja)

prof. dr.sc. Ana Lucic \irdoljak, dipl.ing. med. biokem., znanstvena savjetnica u trajnom zvanju (ravnateljica)
dr. sc. lvana Novak Jovanovic, dipl. ing. preh. tehn., visa znanstvena suradnica

dr. sc. Dubravka Rasic, prof. biol. i kem., znanstvena suradnica

dr. sc. Suzana Zuneg, dipl. ing. biotehn., znanstvena suradnica

TEHNICKO OSOBLJE
Jasna Milekovic, vet. tehn., viSa tehnic¢arka
Lea Stancin, kem. tehn., tehnicarka

® ZNANSTVENA ISTRAZIVANJA

PROJEKTI | SURADNIJE S FINANCIRANJEM UNUTAR INSTITUTA
(programsko financiranje i vlastita sredstva Jedinice)

Institucijski projekti (pogl. 3.1.A.3.)

1. Istrazivanja medudjelovanja irinotekana i tetrahidrokanabinola na laboratorijskim glodavcima
integriranjem biokemijskih, molekularno-bioloskih, patohistoloskih i analitickih metoda

Zbog sve veceg interesa javnosti za antitumorski potencijal delta-9-tetrahidrokanabinola (THC),
i njegove moguce uloge kao sredstva za ublazavanje nuspojava kemoterapije, dio onkoloskih
bolesnika nerijetko uzima i neregistrirane pripravke kanabisa koji mogu sadrzavati ¢ak do 90 %
THC-a. Uzevsi u obzir ¢injenicu da se metabolicki putevijednog od najcesce primjenjivanih citostatika
za lijeCenje uznapredovalog karcinoma debelog crijeva irinotekana (IRI) i THC-a u organizmu
medusobno preklapaju proveli smo pilot-studiju na zdravim muzjacima Stakora soja Wistar s ciljem
da ispitamo na koji nacin uzimanje visokih koncentracija THC-a utjece na toksicnost IRI-ja. Ucinci
izlozenosti Stakora IRI-ju (100 mg kg™, jednokratno, i p) i THC-u (7 mg kg™, uzastopno tijekom
24 sata, 3 dana i 7 dana, p. o) te njihovoj kombinaciji na hematoloske i biokemijske parametre,
aktivnost kolinesteraza, markere oksidacijskog stresa i primarno oStecenje DNA prikazani su na
4. skupu Slovenskog toksikoloskog drustva ,Cannabis under scrutiny: their toxicity and medical
utility”. Sveukupno su rezultati provedenih analiza ukazali na znacajno sinergisticko pojacanje
toksicnosti IRI-ja uzrokovano istovremenom primjenom THC-a (337).

Mehanizam antitumorskog djelovanja IRI-ja zasniva se na vezanju na kompleks topoizomera
[-DNA te ima za posljedicu dvolancani lom DNA i stani¢nu smrt. Uzimajuci u obzir dobro utvrdenu
osjetljivost alkalnog komet-testa za otkrivanje oStecenja DNA u pojedinacnim stanicama, prosirili
smo istrazivanje toksi¢nosti IRI-ja kako bismo razjasnili: (I) dinamiku nestabilnosti DNA u stanicama
jetre, leukocita i mozga Stakora kojima je jednokratno primijenjen IRl u dozi od 100 mg kg™ i (Il)
razlike izmedu razine oStecenja DNA u ispitivanim tipovima stanica. Rezultati su procijenjeni
prvog, Cetvrtog i osmog dana nakon izlaganja IRI-ju. Odgovarajuce kontrolne skupine Stakora
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proucavane su paralelno. Da bismo utvrdili ukupne toksi¢ne ucinke IRI-ja, procijenili smo i promjene
u ukupnoj tjelesnoj masi te masama jetre i mozga eksperimentalnih zivotinja. Tretman IRI-jem
smanjio je ukupnu tjelesnu tezinu Stakora u svim vremenskim tockama, a utjecao je i na masu jetre
i mozga u usporedbi s kontrolama. Najvisa razina primarnih oStecenja DNA utvrdena je Cetvrtog
dana nakon tretmana u stanicama jetre i mozga te osmog dana u leukocitima (301). U uvjetima
in vitro detaljnije je ispitan citotoksicni i genotoksicni ucinak IRI-ja te sposobnost indukcije slobodnih
radikala u ovisnosti o koncentraciji i vremenu izlaganja na dva tipa stanicnih linija. Dobiveni rezultati
pokazali su da se toksicnost IRI-ja povecava ovisno o njegovoj koncentraciji u stanicnoj liniji jetre,
dok kod stanica debelog crijeva nije dokazana ovisnost o koncentraciji. Pokazalo se da je citotoksicni
ucinak IRI-ja povezan s indukcijom slobodnih radikala. S produljenjem vremena inkubacije uocen je
genotoksicni ucinak IRI-ja na obje tretirane stanicne linije (296).

Premda je danas poznato da THC djeluje antiemeticki, antikonvulzivno, protuupalno i analgetski,
postojece znanje o ovom kanabinoidu kontroverzno je u mnogim aspektima. Primjerice, poznato je
da su akutni u¢inci THC-a povezani s poremecajem kognitivnih funkcija (vrijeme reakcije, motoricka
koordinacija i paznja, percepcija ucenja). Otkriveno je da THC smanjuje sintezu neurotransmitera
acetilkolina u hipokampusu ukazujuci na njegove negativne ucinke na kognitivne procese. S druge
strane, na temelju visoke lipofilnosti i spojene triciklicke strukture THC-a, neki su autori pretpostavili
da se THC moZe vezati na enzim acetilkolinesterazu (AChE). Inhibicija ovog enzima THC-om
moze rezultirati poboljSanjem neuroloskog deficita. Racunalno modeliranje interakcija THC-AChE
pokazalo je da se THC veze u alostericko periferno anionsko mjesto (PAS) AChE, Sto ima poveznicu
s etiologijom Alzheimerove bolesti (AD) kao istodobno sprjecavanje AChE promovirane agregacije
proteina ABE. Srodan enzim butirilkolinesteraza (BChE) takoder je prisutan u neuritskim plakovima
karakteristicnim za AD te bi mogao biti joS jedna meta za inhibiciju THC-om. Stoga smo u uvjetima
in vitro testirali sposobnost THC-a za inhibiciju ljudske rekombinantne AChE i BChE izolirane iz
ljudske plazme. THC je uzrokovao inhibiciju AChE i BChE u mikromolarnom rasponu s odredenom
selektivnoscu za BChE Sto ukazuje da, osim utjecaja na endokanabinoidni sustav, THC moze
djelovati i na druge neuronske sustave, ukljucujuci sredisnju kolinergicku neurotransmisiju klju¢nu
za kognitivne funkcije (262). Cinjenica da porast uporabe ilegalnih visoko koncentriranih preparata
THC-a za konzumente moze znaciti jos vecu vjerojatnost stetnih i nepredvidivih reakcija motivirala
nas je da procjenimo toksi¢nost THC-a in vivo na modelu Wistar Stakora. U uzorcima krvi i mozga
Stakora akutno izloZenih dozi THC-a, usporedivoj s dozama utvrdenim u nezakonitim pripravcima
(7 mg kg"), odredeni su udio i dinamika primarnih oStecenja DNA, razina oksidacijskog stresa te
aktivnosti kolinesteraza. Rezultati alkalnog komet-testa pokazali su vece razine ostecenja DNA u
mozdanim stanicama u odnosu na leukocite Sto predstavlja prijetnju neuronima u smislu odrzivosti
i stabilnosti genoma, dok bi neucinkovit popravak DNA mogao dovesti do njihovog progresivnog
gubitka. VVisoke razine oStecenja DNA u mozgu bile su popracene povecanom koncentracijom
produkata lipidne peroksidacije i glutationa te smanjenjem aktivnosti antioksidacijskog enzima
superoksid-dismutaze. Akutno izlaganje visokoj dozi THC-a nije utjecalo na aktivnosti kolinesteraza
u plazmi i mozgu Stakora (34, 312).

Razvili smo analiticku metodu za odredivanje masene koncentracije THC-a i njegovih metabolita
[11-hidroksi-delta-9-tetrahidrokanabinola (THC-OH) i 11-nor-9-karboksi-delta-9-tetrahidro-
kanabinola (THC-COOH)] u mokraci Stakora tretiranih samo THC-om i tretiranih istodobno s
THC-om i IRI-jem. U tu svrhu optimizirani su uvjeti hidrolize i ekstrakcije na ¢vrstom nosacu za
ispitivane analite i razvijena je metoda plinske kromatografije-spektrometrije masa (GC-MS) kako
bi se kvantificirala sva tri analita u mokraci stakora. Uoceno je povecano izlucivanje THC-COOH u
mokraci Stakora koji su tretirani kombinacijom THC-a i IRI-ja, u usporedbi sa Stakorima tretiranim
samo THC-om (21, 279).

Odrzana su tri predavanja u partnerskoj ustanovi Sveucilisnom centru Varazdin, SveuciliSte Sjever,
u okviru kojih su prezentirani do tada objavljeni rezultati te je predstavljen plan daljnjih pokusa
na eksperimentalnom modelu miseva kojima ce biti injicirane tumorske stanice (linija CT26WT)
radi indukcije ksenografta tumora crijeva s ciljem da se istrazi utjecaj THC-a i IRI-ja na biologiju
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i patofiziologiju tumora. Predavanja su odrzana 8. ozujka 2019. pred nastavnicima i studentima
preddiplomskog i sveuciliSnog diplomskog studija Sestrinstvo i preddiplomskog strucnog studija
Fizioterapija Sveucilista Sjever.

2. Istrazivanja elektrokemijskih svojstava i antioksidativne aktivnosti polifenola i njihovih kompleksa s
esencijalnim metalima

PROJEKTI | SURADNJE S FINANCIRANJEM IZVAN INSTITUTA
Nacionalni projekti (pogl. 3.1.)

1. Starosno-ovisna ekspresija membranskih prijenosnika u Stakora (AGEMETAR, HrZZ-IP)

2. Analiza interakcija butirilkolinesteraze s novim inhibitorima i reaktivatorima (AnalyseBChE,
Hrzz-1P)

3. Stetni ucinci pojedinacnih i kombiniranih mikotoksina Aspergillus vrsta (MycotoxA, HrZZ-IP)

4. Istrazivanje antioksidativnog djelovanja benzazolskog skeleta u dizajnu novih antitumorskih
agensa (AntioxPot, HrZZ-IP)

Medunarodni projekti (pogl. 3.2.)

1. European Concerted Programme on Radiation Protection Research (CONCERT, H2020)
2. CNS-active, Orally Bioavailable, Zwitterionic Oxime Antidote to Organophosphates (DTRA, SAD)

® STRUCNA ZADUZENJA DJELATNIKA IZVAN INSTITUTA

A. Lucic Vrdoljak
Clanica Radne skupine za praéenje plana aktivnosti u Drzavnoj mrezi za trajno pracenje kvalitete
zraka Drzavnog hidrometeoroloskog zavoda pri Ministarstvu zastite okolisa i energetike RH.
M. Peraica
Predsjednica i ¢lanica Predsjednistva Hrvatskog toksikoloSkog drustva.
D. Rasi¢
Tajnica i ¢lanica Predsjednistva Hrvatskog toksikoloSkog drustva.
S. Zunec
Clanica Suda ¢asti Hrvatskog toksikoloskog drustva (od 13. studenoga 2019.).

® ZNANSTVENA, NASTAVNA | AKADEMSKA NAPREDOVANJA DJELATNIKA

I. Novak Jovanovicizabrana je u znanstveno zvanje znanstveni savjetnik.
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.G. 2.9. Jedinica za zastitu od
-~

zracenja

@ DJELATNICI JEDINICE

PREDSTOJNICA
dr. sc. Gordana Marovic, dipl. ing. biotehn., znanstvena savjetnica u trajnom zvanju do 31. 12. 2019.

ZNANSTVENO I STRUCNO OSOBLIE

dr. sc. Zdenko Franic, dipl. ing. fiz., znanstveni savjetnik u trajnom zvanju od 23. 5. 2019.
doc. dr. sc. Dinko Babic, dipl. ing. fiz., znanstveni savjetnik

dr. sc. Gina Branica Jurkovig, dipl. ing. kem., visa znanstvena suradnica

izv. prof. dr. sc. Branko Petrinec, prof. fiz., viSi znanstveni suradnik

dr. sc. Tomislav Bituh, dipl. ing. preh. tehn., znanstveni suradnik

dr. sc. Davor Raseta, dipl. ing el., poslijedoktorand od 22. 7. 2019.

dr. sc. Bozena Skoko, dipl. ing. preh. tehn., poslijedoktorandica od 10. 9. 2019.

lva Franulovic, dipl. ing. biotehn., stru€na suradnica u sustavu znanosti (zamjena: Helena Jauk, mag.
ing. techn. aliment. do 19. 9. 2019.)

Milica Kovacic, dipl. ing. kem., stru¢na suradnica u sustavu znanosti

TEHNICKO OSOBLJE

Mak Avdi¢, mag. kem. tehn., viSi tehnicar
Jasminka Sencar, visa tehnicarka

Ljerka Petroci, kem. tehn., tehnicarka

® ZNANSTVENA ISTRAZIVANJA

PROJEKTI | SURADNIJE S FINANCIRANJEM UNUTAR INSTITUTA
(programsko financiranje i vlastita sredstva Jedinice)

Nastavljeno je istrazivanje radioaktivne kontaminacije okolisa prirodnim i fisijskim radionuklidima
(6, 18, 20, 44, 58, 59, 95) pri Cemu je narocita paznja posvecena analizi rizika (58, 76).

Obradeni su rezultati dugorocnih post-cernobilskih istrazivanja koncentracija aktivnosti '“Cs i
137Cs u multifloralnom i kestenovom medu uzorkovanom u sjeverozapadnoj Hrvatskoj. Koncentracije
aktivnosti radiocezija u medu u dobroj su korelaciji s fallout-om, Sto ukazuje da je fallout primarni
izvor radioaktivnog oneciscenja meda. Rezultati istrazivanja pokazali su da konzumacija meda u
Hrvatskoj nije kritican put unosa radioaktivnog cezija iz okolisa (18, 20).

Takoder, obradeni su rezultati dugorocnih post-Cernobilskih istrazivanja koncentracija aktivnosti
134Cs i 37Cs u kokosjim jajima i pilecem mesu u sjeverozapadnoj Hrvatskoj. Koncentracije aktivnosti
radiocezija u dobroj su korelaciji s fallout-om, Sto ukazuje da je fallout primarni izvor radioaktivnog
oneciscenja. Rezultati istrazivanja pokazali su da konzumacija pileCeg mesa i jaja takoder nisu
kritican put unosa radioaktivnog cezija iz okolisa (95).

Obradeni su podatci o povisenim koncentracijama aktivnosti "®Ru izmjerenim 2017. godine u
zraku, u Hrvatskoj. Ti su podatci usporedeni s rezultatima ispitivanja (1100 atmosferskih podataka i
200 podataka o atmosferskom taloZenju) provedenih u drugim europskim drzavama. Zakljuceno je
da je u Euroaziji godine 2017. doslo do ogromnog atmosferskog ispustanja radioaktivnog "Ru, sto
je moralo biti uzrokovano znac¢ajnom, jos uvijek neprijavljenom, nuklearnom nesrecom (44).

U periodu 2013. — 2015. istrazene su koncentracije aktivnosti radona na vise od 1000 nasumicno
odabranih lokacija u Istri. Naime, zbog geoloSke strukture istarskog poluotoka koji se uglavnom
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sastoji od krecnjaka, koji karakterizira krska topografija na njegovoj povrsini, ocekuje se da postoje
podrugja s povisenom razinom radona u tlu, kao i unutar zgrada, od kojih poseban rizik predstavljaju
objekti u kojima produljeno borave djeca (kuce, vrtici, Skole). Prosjecna vrijednost unutarnjeg radona
u kuc¢ama bilaje 102 Bg m3, dok su prosjecne koncentracije radona u vrticima i Skolama bile dvaput
vise nego u kucama. U skladu s dobivenim rezultatima identificirana su podrucja s povisenom
razinom radona u zatvorenom prostoru, kao i razine radona u tly, te su izradene mape radona
primjenom razlicitih geostatistickih pristupa (59).

Nacinjena je analiza radioloskog rizika od ugljanog pepela za kopnene divlje Zivotinje. Naime,
pepeo nastao sagorijevanjem ugljena i Sljake na odlagalistima ima povecani sadrzaj radionuklida iz
uranovog niza. Koristenjem racunalnog modela ERICA procijenjene su brzine doze u okolisu i rizik od
rezultirajucih radiobioloskih ucinaka za divlju faunu. Procijenjene brzine doze za referentne zivotinje
te lisajeve i mahovnjace bile su iznad brzine stope probirne doze za vecinu organizama i u prosjeku
13 puta vece od procijenjene brzine doze osnovnog zracenja. Rezultati studije ukazali su na potrebu
daljnjeg prikupljanja eksperimentalnih podataka vezanih uz radioloske procjene rizika kako bi se
ublazio konzervativizam ERICA modela koji precjenjuje brzine doze u okoliSu (76).

Posebna se pozornost posvetila problematici terenskih metoda mjerenja radioaktivnosti kako bi
se postigla bolja i brza ucinkovitost u dobivanju podataka u slucaju nezeljenih dogadaja, nuklearne/
radioloSke nesrece, gdje se dokazuje presudna uloga pokretnih radioloskih mjernih laboratorija.

| nadalje se razvijaju radiokemijske i mjerne metode pracenja radioaktivnosti u razlicitim medijima.
Pracenjem novih spoznaja u podrucju znanosti o zracenju i zastite od zracenja, kao i u mjeriteljstvu
i uzorkovanju, standardiziraju se postupci i uskladuju metode provodenjem postupaka osiguranja
kvalitete. Razvijaju se primjerene mjere zastite od zracenja za slucaj nuklearne/radioloske nesrece,
s naglaskom na ulogu pokretnih radioloskih mjernih laboratorija kako bi se postigla bolja i brza
ucinkovitost u dobivanju relevantnih podataka (58).

PROJEKTI I SURADNJE S FINANCIRANJEM IZVAN INSTITUTA

Medunarodni projekti (pogl. 3.2.)

1. Science-based Risk Governance of Nano-technology (RiskGONE, H2020)

2. Osiguranje sigurnosti intervencijskih postrojbi u slucaju nuklearne ili radioloSke nesrece
(INTERREG SI-HR)

® STRUCNE USLUGE

Pracenje stanja radioaktivnosti Zivotne sredine u Republici Hrvatskoj
(Ministarstvo unutarnjih poslova RH, Ravnateljstvo civilne zastite, Sektor za radioloSku i nuklearnu
sigurnost, Zagreb)

Nastavljeno je pracenje stanja radioaktivnosti zivotne sredine u Hrvatskoj. Programom pracenja
prirodnih i fisijskih radionuklida u okoliSu obuhvacene su sve sastavnice okolisa — zrak, oborine, tlo,
geografske i pitke vode, ljudskaistocna hrana. Redovito se u detaljnim godisnjim izvjeStajima navode
rezultati istrazivanja, provodenih neprekidno od 1959. godine, lokacije i regije na kojima se provode
mjerenja i skupljaju uzorci, principi radiokemijskih metoda, kao i instrumenti koristeni u postupcima
analiza i mjerenja, a sve u skladu s preporukama Europske komisije o pracenju radioaktivnosti
uzoraka zivotne sredine iz 2000. godine.

Pracenje stanja radioaktivnosti u okolisu objekta termoelektrane Plomin
(HEP proizvodnja d. o. 0., Sektor za termoelektrane, Termoelektrana Plomin I, Plomin)

U sklopu pracenja stanja radioaktivnosti u okoliSu objekata TE Plomin nastavljena su ispitivanja
radioaktivne kontaminacije uzoraka podzemnih voda iz piezometara i odredivanja brzine
ambijentalnog doznog ekvivalenta u zoni utjecaja odlagalista pepela. I1zdano je desetak strucnih
izvjestaja vezanih uz ovu tematiku. Odredivane su koncentracije aktivnosti prirodnih radionuklida u
podzemnim vodama iz piezometara u okolisu TE Plomin.
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Mjerenje radioaktivnosti Plinskog polja Molve
(Koprivnicko-krizevacka Zupanija, Koprivnica)

Na podrugju Plinskog polja Molve, na lokaciji centralne plinske stanice (M-CPS), kao i na lokacijama
odabranih busSotina, M-9 i M-10, provedena su mjerenja brzine prostornog doznog ekvivalenta,
sakupljeni su uzorci i provode se potrebne analize za redovita izvjesca o stanju radioaktivnosti
Plinskog polja Molve za potrebe ugovora s Koprivnictko-krizevackom Zupanijom (u suradnji s
Jedinicom za higijenu okoline, IMI).

Ostale strucne aktivnosti

Nastavljena je suradnja s Hrvatskom elektroprivredom. Provedene su radioloske analize uvoznih
energetskih ugliena za potrebe rada termoelektrane Plomin. Izdano je nekoliko desetaka strucnih
misljenja o podobnosti ugliena za spaljivanje u termoelektrani, kao i mogucoj korisnoj uporabi
otpadnog pepela, sljake i filterske prasine u graditeljstvu, odnosno cementnoj industriji.

Nastavljeno je pracenje stanja radioaktivnosti okoliSa na znanstvenoistrazivatkom poligonu
.Sumbar”, s posebnim naglaskom na stanje radioaktivnosti uzoraka biljnih i Zivotinjskih vrsta. Na
odabranim se lokacijama provode neprekidna mjerenja brzine ambijentalnog doznog ekvivalenta.

U suradnji s inspekcijskim organizacijama ili na zahtjev samih proizvodaca obavljeno je vise od
stotinu analiza utvrdivanja koncentracija aktivnosti radionuklida u raznim robama, pretezito
prehrambenim proizvodima, namijenjenima izvozu, a u skladu s odredbama Europske unije o
sigurnom protoku roba.

Nastavljeno je s razvijanjem radiokemijskih i mjernih metoda pracenja radioaktivne kontaminacije
u svim medijima, njihova standardizacija i uskladivanje kroz provodenje postupaka osiguranja
kvalitete.

Razvijaju se mjere zastite od zracenja za slucaj nuklearne/radioloSke nesrece, s naglaskom na
ulogu pokretnih radioloskih mjernih laboratorija.

Verifikacija djelatnosti - vanjski nadzori

U sklopu verifikacije Rutinskih i izvanrednih postupaka pracenja radioaktivnosti u Republici
Hrvatskoj (Routine and emergency radioactivity monitoring arrangements), prema uvjetima iz ¢lanka
35. Ugovora o Euratomu, ocjenitelji Europske komisije (V. Tanner, voditelj tima, i M. Mihaila) proveli
su nadzor nad aktivnostima Jedinice u periodu 1. — 3. listopada 2019. Poseban naglasak bio je na
ispitivanju radioaktivne kontaminacije vode za pice i hrane. Tijekom verifikacije nisu pronadene
nesukladnosti.

Medunarodna poredbena ispitivanja

IMI je na temelju rjeSenja Ministarstva unutarnjih poslova RH (Ravnateljstvo civilne zastite, Sektor
za radiolosku i nuklearnu sigurnost) ovlasten kao strucni tehnicki servis za obavljanje strucnih
poslova zastite od ionizirajuceg zracenja. Osiguranje kvalitete provodi se stalnim poboljSavanjima
u procesu uzorkovanja, pripreme i obrade uzoraka, razvijanjem radiokemijskih analiza i mjernih
metoda. Provode se intenzivne aktivnosti na implementaciji zahtjeva norme u djelatnu praksu
Jedinice. U 2019. godini Jedinica je sudjelovala u trima medulaboratorijskim ispitivanjima.

Popis medunarodnih poredbenih laboratorijskih ispitivanja (3)

ORGANIZATOR NAZIV TESTA PODRUCIE DATUM

IAEA-TEL-2019-04 Proficiency test on
determination of anthropogenic and Odredivanje

IAEA natural radionuclides in water, shrimp radioaktivnosti u vodi, tlu, i Sk =
: . .. P 10./2019.
sample and simulated aerosol filter povrsinska kontaminacija
samples
IAEA-RML-2019-01 Proficiency Test Odredivanje izotopa tricija, 8./2019.
IAEA for Tritium, Strontium and Caesium stroncija i cezija u morskoj Iu tijeklj

Isotopes in Seawater vodi
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IAEA-NAEL-2019 Proficiency test for Odredivanje radionuklida u 8./2019. -
radionuclides in shrimp racicima u tijeku

Akreditirane metode (3)

METODA VRSTA ISPITIVANJA, RASPON

IAEA

RU-602-5.4-1 Odredivanje radionuklida visokorezolucijskom gamaspektrometrijom u
(vlastita metoda) energijskom rasponu od 40 keV/ do 2000 keV

RU-602-5.4-4 Odredivanje koncentracije aktivnosti ®°Sr

(vlastita metoda)

RU-602-5.4-5
(vlastita metoda)

Voditelj za kvalitetu Jedinice: T. Bituh.

Odredivanje koncentracije aktivnosti 2?°Ra

® STRUCNA ZADUZEN)A DJELATNIKA IZVAN INSTITUTA

T. Bituh

Tehnicki ocjenitelj projekata Podrska razvoju centara kompetencija — CEKOM; partner (zamjenik
predstavnika RH) na projektu IAEA RER7014 Improving Environmental Monitoring and Assessment for
Radiation Protection in the Region.
Z Franic

Clan Upravnog odbora Hrvatskog drustva za zastitu od zracenja; ¢lan Tehnitkog odbora TO-45
Nuklearna instrumentacija (HZN); ¢lan Board of Governors of Joint Research Centre Europske komisije
- JRC EC (do studenoga 2019.); ¢lan Programskog odbora programa Obzor 2020. SC5: Klimatske
aktivnosti, okolis i uc¢inkovitost resursai sirovine; clan Etickog povjerenstva Stomatoloske poliklinike
Zagreb; predsjednik Udruge Zrinska gora; vodeci ocjenitelj Hrvatske akreditacijske agencije za
akreditacijske sheme HRN EN ISO/IEC 17025:2017 (Opci zahtjevi za osposobljenost ispitnih
i umjernih laboratorija) i HRN EN ISO 14065 (Staklenicki plinovi — Zahtjevi za tijela koja provode
validaciju i verifikaciju staklenickih plinova za potrebe akreditacije ili drugih oblika odobrenja).
G. Marovic

Clanica Nadzornog odbora Hrvatskog drutva za zastitu od zracenja; ¢lanica Upravnog odbora
Hrvatskoga nuklearnog drustva; clanica Odbora za javnost Hrvatskoga nuklearnog druStva;
clanica Znanstvenog odbora Dvanaestog simpozija Hrvatskoga drustva za zastitu od zracenja s
medunarodnim sudjelovanjem (10. — 12. travnja 2019., Varazdin).
B. Petrinec

Zamjenik predsjednika Gradskog vijeca Grada Ivani¢-Grada; ¢lan Upravnog odbora Hrvatskog
drustva za zastitu od zracenja; ¢lan TO-45 Nuklearna instrumentacija; ¢lan UredniStva Casopisa
Vatrogastvo i upraviljanje poZarima; predstavnik za kvalitetu Vatrogasne postrojbe Grada Ivanic-
Grada; visi vatrogasni casnik . klase; vatrogasac s posebnim ovlastima i odgovornostima; voditelj
obrambenih priprema IMI-ja.
D. Raseta

Clan IAEA NUSSC (Nuclear Safety Standards Committee).
J. Sencar

Clanica Upravnog odbora i riznicarka Hrvatskog drustva za zastitu od zracenja; ¢lanica
Organizacijskog odbora Dvanaestoga simpozija Hrvatskoga druStva za zastitu od zracenja s
medunarodnim sudjelovanjem (10. — 12. travnja 2019., Varazdin).



LB Znanstvenoistrazivacki oblici rada

2.10. Samostalni oblici rada

2.10.1. Samostalni oblik rada
dr. sc. Aleksandra Fucic, dipl. ing. biol.
znanstvena savjetnica u trajnom zvanju

® ZNANSTVENA ISTRAZIVANJA

PROJEKTI | SURADNJE S FINANCIRANJEM UNUTAR INSTITUTA
(programsko financiranje i vlastita sredstva Jedinice)

U suradnji s dr. sc. A. Aghajanyan, Peoples’ Friendship University of Russia, Moskva, Rusija
pripremljena je knjiga za tisak pod naslovom ,Medical Genetics” (ISBN 987-5-98811-4), koja ce
biti udzbenik za medicinske fakultete Ruske Federacije, izdavac: Practical Medicine, urednici:
Aghajanyan, Fuci¢, Chovrebova, Lasan.

PROJEKTI | SURADNIJE S FINANCIRANJEM IZVAN INSTITUTA
Nacionalni projekti (pogl. 3.1.)

1. Uloga estrogen i androgen receptora u aktivaciji strome oralnog karcinoma i njihov utjecaj na
prezivljavanje bolesnika (ACTIVESTROMORALCANCER, HrzZz-IP)

Medunarodni projekti (pogl. 3.2.)

1. Europska inicijativa za humani biomonitoring (HBM4EU, Obzor 2020.)
2. Reproductive and Regenerative Medicine — Exploring New Platforms and Potentials (CERRM,
EFRR)

2.10.2. Samostalni oblik rada
dr. sc. Jasmina Sabolovi¢, dipl. ing. fiz.
znanstvena savjetnica (od 11. 7. 2019.)

@ SURADNICA
Jelena Pejic, mag. educ. chem, asistentica-doktorandica (HrZ2)

® ZNANSTVENA ISTRAZIVANJA
PROJEKTI I SURADNIJE S FINANCIRANJEM IZVAN INSTITUTA
Nacionalni projekt (pogl. 3.1.)

1. Fizioloski i stereokemijski vazni kompleksi bakra(ll) s aminokiselinama: molekulsko modeliranje
kombinirano s eksperimentalnim istrazivanjima (CopperAminoAcidates, HrZZ-IP)

® ZNANSTVENA, NASTAVNA | AKADEMSKA NAPREDOVANJA DJELATNIKA

J. Sabolovi¢izabrana je u znanstveno zvanje znanstveni savjetnik.
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2.10.3. Samostalni oblik rada
dr. sc. Ante Milicevic, dipl. ing. kem.
znanstveni savjetnik

® ZNANSTVENA ISTRAZIVANJA

PROJEKTI | SURADNJE S FINANCIRANJEM UNUTAR INSTITUTA
(programsko financiranje i vlastita sredstva Jedinice)

Institucijski projekt (pogl. 3.1.A.3.)

1. Istrazivanje elektrokemijskih svojstava i antioksidativne aktivnosti polifenola i njihovih kompleksa s
esencijalnim metalima (pogl. 3.14.)

U 2019. smo na skupu od 20 flavonoida, za koje smo izmjerili oksidacijske potencijale pri pH 3 i
pH 7, usporedili semiempirijske racune (PM6) s racunima teorije funkcionala gustoce (DFT)
radi izrade modela za procjenu prvog oksidacijskog potencijala, E. (46, 47). PM6 metoda dala je
znacajno bolje rezultate od puno zahtjevnije DFT metode. U treem smo radu (45), na skupu od
14 flavonoida, pokazali da se usrednjavanjem antioksidacijskih aktivnosti (AA) mjerenih s cetirima
razlicitim metodama dobije bolja korelacija (= 0,960) s E, nego Sto su pojedinacne korelacije
(”=0,561-0,848) dobivene koristeci AA vrijednosti mjerene jednom metodom. Na radu o derivatima
benzimidazola (51) sudjelovalismo uidentificiranju elektroaktivnih grupa osam analiziranih molekula
teorijskim PM6 racunima.

PROJEKTI | SURADNJE S FINANCIRANJEM IZVAN INSTITUTA
Nacionalni projekt (pogl. 3.1.)

1. Znacaj interakcija metalnih nanocestica sa sumpornim biomolekulama za nano-bio sucelje
(NanoFaceS, HrZZ-IP)

® STRUCNA ZADUZENJA IZVAN INSTITUTA

A. Milicevi¢

Glavni sindikalni povjerenik podruznice IMI Nezavisnog sindikata znanosti i visokog obrazovanja.
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3. PROJEKTI

\ 3.1. NACIONALNI PROJEKTI
_—

3.1.A. ZNANSTVENOISTRAZIVACKI PROJEKTI S VOBENJEM NA INSTITUTU

3.1.A.1. Hrvatska zaklada za znanost
Istrazivacki projekti (5 projekata)

zzzzzzzzz

VODITEL) NAZIV PROJEKTA RAZDOBLJE

Starosno-ovisna ekspresija membranskih prijenosnika 1. 10. 2014, -

Davorka Breljak, IM u §takora (AGEMETAR, IP-2013-11-1481) 31.3.2019.

Suradnici s IMI-ja: G. Gajski, M. Geri¢, J. Jurasovic, D. Karaica, M. Ljubojevi¢, V. Micek, |. Novak Jovanovic,
T. Orct, M. Peraica, D. Rasic, I. Saboli¢, I. Vrhovac Madunic
Suradnici izvan Instituta: L. Nanic i I. Rubelj (IRB, Zagreb)

SAZETAK

U skladu s prihvacenim radnim planom projekta uzorkovana su tkiva/organi Zivotinja nakon 21-mjesecnog
tretmana vodom (kontrola) i etanolom (EtOH) u pokusnom modelu Stakora. Za potrebe imunofluorescencijske
analize organi su fiksirani perfuzijom in vivo, a za potrebe pracenja procesa endocitoze u bubrezima/jetri Zivotinje
su perfundirane s FITC-dextranom in vivo. Izdvojene su ukupne stanicne membrane/citosolne frakcije/RNA/
DNA iz jetre i bubrega. Tijekom 2019. na IMI-ju su odrZana dva seminara grupe i jedno predavanje na kojima su
prikazani dobiveni rezultati provedenih istrazivanja. Objavljen je jedan znanstveni rad u ¢asopisu indeksiranom u
bazi podataka WoS (40). Rezultati su diseminirani u formi triju postera i usmenim priopcenjima na medunarodnom
znanstvenom skupu 7 Science & Wine World Congress (325) i medunarodnoj znanstvenoj radionici Mouse genetics;
models for human deseases ICGEB Course. Ostali rezultati bit €e diseminirani u okviru znanstvenih publikacija koje su
u pripremi. Na temelju zavrénog izvjesca projektu AGEMETAR dodijeljena je zakljucna ocjena B — dobar napredak
(projekt je ostvario vecinu ciljeva za zadano razdoblje, razlozi za neostvarivanje nekih ciljeva bili su opravdani).
lako je projekt AGEMETAR formalno zavrSio u ozujku 2019., nastavljen je znanstveno-istrazivacki rad kako bi
se zavrsile planirane projektne aktivnosti koje zbog opravdane izmjene Radnog plana nisu mogle biti zavrSene
tijekom trajanja projekta. Tako je u svih pokusnih skupina zivotinja nastavljano istraZivanje 21-mjesecnog ucinka
EtOH na razlicite parametre u urinu, krvnom serumu, bubrezima, jetri i mozgu pomocu razliCitih tehnika kao
Sto su izdvajanje DNA/RNA, reverzna transkripcija, RT-PCR (klasicni/kvantitativni), SDS-PAGE/western analiza,
imunocitokemija/fluorescencijska mikroskopija, ELISA, komet-test, ICP-MS, HPLC i odredivanje duZine telomera.
Po zavrSetku projekta, odrzano je na IMI-ju nekoliko radnih sastanaka u svrhu diseminacije dobivenih rezultata i
pripreme znanstvenih publikacija.
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VODITEL) NAZIV PROJEKTA RAZDOBLIJE

Procjena svakodnevne izlozenosti metalima i osobne
Martina Piasek, IMI osjetljivosti majke kao cimbenika razvojnoga podrijetla
zdravlja i bolesti (METALORIGINS, IP-2016-06-1998)

Suradnici s IMI-ja: ). Jurasovic (zamjenica voditeljice), T. Orct, A. Pizent, M. Lazarus, . Brcic Karaconji,
N. Brajenovi¢, A. Kati¢, B. Tariba Lovakovic, A. Sekovani¢, A. Sulimanec Grgec, T. Zivkovi¢ Semren,

Z. Kljakovic-Gaspic, J. Kovadi¢, A. Juric . .

Suradnici izvan Instituta: D. Pasali¢, S. Stasenko, K. Branovi¢ Cakani, L. Skrgatic, . Miskulin
SAZETAK

Projektom se procjenjuju ucinci na zdravlje u uvjetima svakodnevne izlozenosti i unosa esencijalnih i glavnih
toksi¢nih elemenata u ranjivoj skupini stanovnistva — Zenama tijekom trudnoce koji, pored osobne osjetljivosti
buduce majke, mogu utjecati na fetalnu epigeneticku regulaciju in utero i tako biti cimbenici razvojnoga podrijetla
zdravlja i bolesti u odrasloj dobi (prema konceptu eng. developmental origins of health and disease, DOHaD). Provodi
se presjecno epidemioloSko istrazivanje metodama bioloSkog monitoringa ljudi u parovima majka-novorodence
povezano s prije na slican nacin skupljenim podatcima i bioloskim uzorcima u ukupno >200 ispitanica. Zavrseno je
regrutiranje ukupno 156 ispitanica — zdravih rodilja, nepusacica i pusacica cigareta, pri Cemu su prikupljeni planirani
podatci anketnim upitnikom i bioloski uzorci parova majka-novorodence neposredno prije i nakon rodnickog porodaja
donesenog novorodenceta u rodilistima suradnih klinickih bolnica. Svi prikupljeni bioloski uzorci, urin i krv rodilje, krv
iz pupkovine i cijele posteljice, pripremljeni su za planirane analize i pohranjeni prema projektnim protokolima.

Proveden je dio planiranih analiza elemenata u bioloskim uzorcima prikupljenima prije i tijekom sadasnjeg projekta.
Odredene su koncentracije Hg (tehnikom ICP-MS) u uzorcima majcine krvi i kose, posteljici i krvi iz pupéane vrpce
u povezanosti s konzumacijom hrane morskog podrijetla u parova majka-novorodence nakon normalnih porodaja
u rodilistu opce bolnice u priobalnoj Hrvatskoj (n = 96, srednja dob ispitanica 29 godina). Koncentracije Hg u svim
mjerenim uzorcima bile su srazmjerne s unosom morske hrane i ocekivano vise u majcinoj kosi (oko 220 puta) i u krvi
iz pupkovine (oko 1,6 puta) nego u majcinoj krvi. Visok koeficijent korelacije koncentracija Hg (>0,80) u svim mjerenim
uzorcima dokazuje da su u istrazivanjima u parova majka-novorodence neinvazivno skupljeni uzorci posteljice i krvi
iz pupkovine vrijedni bioloski uzorci te da koncentracija Hg u njima moze sluziti kao pouzdani bioloski pokazatelj
izlozenosti visokotoksictnoj Hg zbog majcine konzumacije hrane morskoga podrijetla, preteZito ribe. Stoga se moze
izbjedi invazivno uzorkovanje majcine krvi, a nije nuzno ni uzorakovanje kose (Sto ispitanici mogu odbiti ili uzorak
moze biti neprikladan za analizu zbog nedovoljne duljine, odnosno kemijskog tretiranja kose) (244).

Do sada dobiveni rezultati na projektu ukljuCuju pokazatelje antioksidacijske zastite odredivanjem aktivnosti
antioksidacijskih enzima superoksid-dismutaze (SOD) i glutation-peroksidaze (GPx) u uzorcima krvne plazme
majke i iz pupkovine, razine metalotioneina (MT) u krvnim serumima majke i iz pupkovine u nepusacica i pusacica
te masene koncentracije kotinina u urinu kao bioloskom pokazatelju izloZenosti duhanskom dimu.

Preliminarni rezultati odredivanja odabranih ispitivanih vrsta miRNA u uzorcima majcine krvne plazme nepusacica
(n=13)ipusatica (n= 13) pokazali su odstupanja u izraZaju miR-21i miR-146a povezana s izloZzenos¢u duhanskom
dimu, dok miR-1537 i miR-190b nisu bili izrazeni ili s vrijednostima grani¢nog ciklusa (eng. threshold cycle, Ct) >35 u
95 % odnosno 50 % analiziranih uzoraka (274). Poboljsali smo protokol analiza cirkulirajucih, izvanstani¢nih miRNA
(uporabom testova Qiagen miRNA) i u 19 parova uzoraka krvne plazme majke i iz pupkovine ispitali smo moze i
se preamplifikacijom cDNA molekula povisiti osjetljivost analize metodom qPCR (eng. quantitative polymerase chain
reaction, qPCR) i povecati broj prepoznatljivih izvanstanicnih miRNA. Analizirali smo stopu promjene (eng. fold change)
izrazaja miRNA metodom AACt relativne kvantifikacije u uzorcima zdravih rodilja, pusacica (n= 10) i nepusacica (n=9)
prikupljenih neposredno nakon porodaja. Preamplifikacija je pomogla u otkrivanju svih odabranih ispitivanih miRNA i
vrijednost srednjeg Ct od 6.7+1.1 poboljsala se znacajno (p < 0,01) u usporedbi s Ct vrijednostima dobivenim izravnim
gPCR-om. Vrijednosti ACt usporedivanih metoda visoko su korelirale (r > 0,9) za miR-16, miR-21 i miR-1463, a
izravnim gPCR-om prije je bilo utvrdeno da su njihove vrijednosti Ct <35. Nasi rezultati potvrduju da je preamplifikacija
koristan i pouzdan postupak lakSeg otkrivanja izrazaja cirkuliraju¢ih miRNA u krvnoj plazmi. Utvrdene stope promjene
izrazaja miR-1537 i miR-190b u krvnoj plazmi iz pupkovine od 3,5 i 1,6 pokazuju da izlozenost duhanskom dimu
utjece na povecanje izrazaja ispitivanih miRNA (221).

U sklopu internih diseminacijskih aktivnosti nastavljena su planirana kontinuirana medusobna savjetovanja i
razmjene iskustava unutar istrazivacke skupine s prezentacijama o metodama koje se rabe tijekom istrazivanja te
o prvim rezultatima projekta u sklopu internih sastanaka s planiranim seminarskim temama. Redovito se unose
svi nalazi u bazu podataka i nadopunjuju podatci na mreznoj stranici projekta.

1.6.2017. -
31.5. 2021.
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VODITEL) NAZIV PROJEKTA RAZDOBLIE
Analiza interakcija butirilkolinesteraze s novim 1.10.2018. -
Zrinka Kovarik, IMI inhibitorima i reaktivatorima 36 9' 2022'

(AnalyseBChE, IP-2018-01-7683)

Suradnici s IMI-ja: A. Bosak, N. Macek Hrvat, G. Sinko, M. Katalini¢, S. Zunec, A. Mato&evi¢

Suradnici izvan Instituta: A. Knezevic (IRB, Zagreb), V. Gabelica Markovic (FKIT, Zagreb), Z. Radi¢ (UCSD,
La Jolla, SAD)

SAZETAK

Projekt je usmjeren na istrazivanje mehanizama interakcija butirilkolinesteraze (BChE) s poznatim i novim
spojevima koristeci cjelovitu analizu dosadasnjih spoznaja i rezultata proslog HrZZ projekta CHOLINESTERASE
(HrZz-1P-2013-11-4307) (37). U prvoj godini nastavili smo istrazivati biokemijski mehanizam enzimskih
interakcija na molekulskom nivou pomocu in silico, in vitroi ex vivo metoda u skladu s Cetirima projektnim ciljevima:
(a) identifikacija strukturnih karakteristika novih BChE liganada, (b) odredivanje konstanti i brzina odredenih
reakcija, (c) pretvaranje BChE iz stehiometrijskog u kataliticko biocistilo, (d) razvoj novih terapeutika na temelju
inhibicije BChE i svrsishodnim znanstvenim aktivnostima. One su vec u prvoj godini trajanja projekta iz serija
novosintetiziranih 4-aminokinolina (10) i oksazolnih benzilaminskih derivata (111) omogucile odredivanje
reverzibilnih inhibitora BChE kao potencijalnih kandidata za lijeCenje neurodegenerativnih bolesti. Ispitana je
serija piridinijskih triazolnih oksima kao reaktivatora fosfilirane BChE Ziv¢anim bojnim otrovima - tabunom,
VX, sarinom i ciklosarinom (38, 103, 123). Iz skupine spojeva s visokim afinitetom vezanja izdvojeni su uinkoviti
feniltetrahidroizokinolinski reaktivatori BChE inhibirane ciklosarinom i sarinom (103). Iz istraZivanja serije kloriranih
piridinijskih spojeva sa svojim reaktivacijskim potencijalom istaknuo se diklorirani bispiridinijev oksim s propilnom
poveznicom, koji posebice u slucaju inhibicije sa sarinom i tabunom svojom ucinkovitos¢u nadilazi standardne
oksime u danasnjoj uporabi (HI-6 i 2-PAM) (89). Ovaj nalaz ukazuje na mogucnost koristenja navedenog oksima
kao biocistila zivéanih bojnih otrova, posebice stoga Sto je ujedno i ucinkovit reaktivator acetilkolinesteraze,
kljutnog enzima za funkcioniranje Zivtanog sustava.

VODITELJ NAZIV PROJEKTA RAZDOBLJE
Znacaj interakcija metalnih nanocestica sa sumpornim 15.3.2017. -
Ivana Vinkovic Vréek, IMI  biomolekulama za nano-bio sucelje ,”" 3' 2021'

(NanoFaceS, IP-2016-06-2436)
Suradnici s IMI-ja: M. Mili¢, G. Sinko, I. Paviti€, A. Milicevié .
Suradnici izvan Instituta: S. Supraha Gopreta, I. Capjak, M. Mili¢, B. Vukovic, V.. Seric, W. Goessler, D. Horak,
E. Omanovic-Miklicanin
SAZETAK

Glavni je cilj projekta pruziti nove informacije o prirodi nano-bio sucelja izmedu metalnih teranostickih
nanomaterijala i biomolekula koje sadrze sumpor (S-biomolekula), a koje imaju vaznu i kompleksnu funkcionalnu
ulogu u zivim sustavima. Modelni sustav ovog projekta cini (i) skup nanocestica (NPa) s jezgrom od srebra,
zlata i Zeljezovog oksida, razlicitih fizikalno-kemijskih svojstava (veli¢ine, povrsinskog naboja i kemijskog
sastava) i (i) pet vaznih S-biomolekula: cistein, glutation, metalotionein, albumin i inzulin. Koncept projekta je
multimetodoloSki i multidisciplinarni pristup koji ¢e pruZiti nove uvide u prirodu specificnih bioloSkih interakcija
NPa sa S-biomolekulama. Projekt e na taj nacin znacajno pridonijeti znanju nanomedicinskog podrucja.

Tijekom 2019. godine istrazene su: 1) interakcije AgNPa i SPION-a s cisteinom (CYS) i glutationom (GSH) u
razli¢itim bioloskim medijima (vezano za WP3 i WP6), 2) interakcije AgNPa i SPION-a s albuminom (ALB),
glikoziliranim transferinom (gTRF) i neglikoziliranim transferinom (ngTRF) u razlicitim bioloskim medijima,
3) procesi otapanja AgNPa i SPION-a u prisutnosti S-biomolekula u razli¢itim bioloskim medijima, &) bioloski uginci
AgNPa na humane stanice u in vitro uvjetima. Zavrsena je izrada jedne doktorske disertacije i predana je na ocjenu.
Svi tlanovi istrazivackog tima aktivno su sudjelovali u diseminacijskim aktivnostima.
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VODITEL) NAZIV PROJEKTA RAZDOBLJE

Fizioloski i stereokemijski vazni kompleksi bakra(ll) s

aminokiselinama: molekulsko modeliranje kombiniranos  1.9.2015. -
eksperimentalnim istrazivanjima 28. 7. 2020.
(CopperAminoAcidates, IP-2014-09-3500)

Jasmina Sabolovic, IMI

Suradnica s IMl-ja: J. Pejic
Suradnici izvan Instituta: D. Vusak (PMF, Zagreb), M. Ramek (Technische Universitat Graz, Austrija),
G. Szalontai (NMR laboratérium, Pannon Egyetem, Veszprém, Madarska)

SAZETAK

Provedena su eksperimentalna i racunalna istraZivanja kompleksa bakra(lll s aminokiselinama s
izvaninstitutskim suradnicima na projektu. U suradnji s M. Ramekom, M. Markovic i I. Mutapcic (Technische
Universitdt Graz, Graz, Austrija) analizirani su i interpretirani teorijski rezultati konformacijskih analiza fizioloskih
bis(L-asparaginato)bakra(ll) i (L-histidinato)(L-asparaginato)bakra(ll) dobiveni metodom ,teorije funkcionala
elektronske gustoce” (DFT) u vakuumu i vodenoj otopini u znanstvenom radu poslanom na recenziju. U tijeku
su proracuni konformacijskih analiza nekoliko drugih fizioloskih bakrovih kompleksa s aminokiselinama.

U suradnji sa znanstvenicima Kemijskog odsjeka Prirodoslovno-matematickog fakulteta u Zagrebu,
D. Vusakom, B. Prugovecki, D. Mrvos-Sermek i D. Matkovic-Calogovic te G. Szalontaiem s Panonskog sveutilista
(Veszprém, Madarska) objavili smo rad o eksperimentalnim i teorijskim istraZivanjima Cetiriju novih kristalnih
struktura kompleksa bakra(ll) s p-allo,.-izoleucinom (p-allo,L-le) (54). Jedna od struktura, trans-[Cu(p-allo-
lle)(L-lle)] prvi je objavljeni trans-izomer kompleksa bakra(ll) s izoleucinom, dok su ostale tri strukture prvi
cis-izomeri kaji sadrze p-allo-lle. Dvije kristalne strukture imaju p-allo-lle i L-lle u rijetkom pozicijskom neredu
oko kiralnog centra C* i pakiranja kompleksa [Cu(p-allo-lle)(L-lle)(H,0)] i [Cu(-lle) (H,0)], odnosno [Cu(p-allo-
lle)(-le)(H,0)] i [Cu(p-allo-lle),(H,0)], u nestehiometrijskom omjeru. U prvoj strukturi, cis-Cu(L-lle), je naden u
dvjema razlicitim konformacijama. Kompleksi su analizirani difrakcijom rendgenskog zracenja na jedinicnom
kristalu i na praskastom uzorku, kao i NMR-om Cvrstog stanja pri vrtnji pod magicnim kutom. Metodom DFT
izracunati su *Ci "H kemijski pomaci Fermijevih kontakata za interpretaciju spektara NMR te termodinamicka
stabilnost najstabilnijih trans- i cis-konformera Cu(t-lle),, Cu(p-allo-lle), i Cu(p-allo-lle)(L-lle) u vodi, metanolu
i etanolu. Eksperimentalno je istrazena cis-trans izomerija Cu(p-allo-lle)(.-1le) u ¢vrstom stanju na sobnoj
temperaturi i povisenoj temperaturi metodama mljevenja bez i uz dodatak nekoliko kapi tekucine (voda,
metanol, etanol, acetonitril), starenjem u parama otapala i namakanjem u tekucinama. Interesantno je da se
cis-trans transformacija u cvrstom stanju dogada brzo, u nekoliko minuta, uz asistenciju metanola. Puno je
sporiji proces transformacija trans- u cis-izomer uz asistenciju vode (54). U suradnji s M. Ramekom istrazene
su strukture prijelaznih stanja komplesa bakra(ll) s L-lle i p-allo,L-lle te su procijenjene brzine reakcije cis-trans
izomerije izmedu minimuma s trans- i cis-konfiguracijom u vakuumu, vodenoj otopini i metanolnoj otopini (304).

Uspostavni istrazivacki projekti (2 projekta) !-._ HIrzz

zzzzzzzzz

VODITEL) NAZIV PROJEKTA RAZDOBLJE

Molekularni mehanizmi toksi¢nosti protuotrova i 1.3.2018. -

Maja Katalinic, IMI potencijalnih lijekova (CellToxTargets, UIP-2017-05-7260)  28. 2. 2023,

Suradnici s IMI-ja: A. Zandona, |. Vrhovac Madunig, J. Madunic (od 2. 10. 2019.)
Suradnik izvan Instituta: S. Pirkmajer (PAFI, MF, Ljubljana, Slovenija)

SAZETAK
Nastavili smo s istrazivanjima prema planu provedbe projekta u podru¢ju istrazivanja utjecaja protuotrova
organofosfornih spojeva (OP) na nivou stanice. U ovoj godini glavni je cilj bio otkriti mehanizme okidace za nezeljene
ucinke te definirati moguce strukturne znacajke/funkcionalne skupine ispitanih spojeva koje pokrecu iste. Ispitano
je djelovanje spojeva (odabranih prema dobivenim rezultatima iz prethodne projektne godine za detaljnu analizu)
u ovisnosti o vremenu i koncentraciji na setu stanica nakon cega su odredene moguce stani¢ne mete djelovanja
ispitivanih spojeva (223).
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Rezultati istrazivanja pokazali su kako odabrani kandidati iz serije 3-hidroksi-2-piridinskih spojeva, piridinijevih
te kinuklidinskih spojeva uzrokuju aktivaciju specifi¢nih enzima kaspaza koji sudjeluju u procesu regulirane stani¢ne
smrti, apoptozi (335). Nasuprot tome, odabrani kandidati imidazolijeve serije uzrokuju promjenu integriteta
stanicne membrane i nereguliranu stani¢nu smrt, nekrozu (258). Provedena je detaljna analiza povezanosti
strukture i djelovanja spojeva, Sto je usporedeno sa strukturama poznatog djelovanja iz postojecih javnih baza
podataka (229). Ispitano je citotoksi¢no djelovanje i nekoliko novih serija spojeva u poc¢etnom istrazivanju terapije
trovanja OP spojevima (227, 308, 336).

Druga tema u okviru ovog projekta usmjerena je na istrazivanje enzima srodnog serinskoj esterazi povezanoj
s neuropatskim djelovanjem OP-a (NRE). U drugoj godini pracena je promjena razine NRE kodirajue mRNA,
koncentracije NRE proteina u kulturi misicnih stanica izlozenih razliitim uvjetima rasta (promjena koncentracije
nutrijenata/kisika, stimulatori diferencijacije, hormoni, citokini). Na temelju toga dobiven je osnovni uvid u
potencijalnu fiziolosku ulogu NRE-a u stanici i postavljeni su uvjeti za daljnja istrazivanja (302, 303). Izolirana je
NRE mRNA sekvenca iz uzorka misiénog tkiva, na osnovi ega je pripremljena cDNA i uklonirana sekvenca NRE-a u
odabrani plazmid. Plazmid je poslan na sekvencioniranje gdje je uspjeSno potvrdena sekvenca od interesa. Tema i
vaznost ovog projekta, kao i rezultati druge godine provedbe projekta, prezentirani su na znanstvenim kongresima
te kroz popularizacijske aktivnosti i jedno stru¢no predavanje (171).

VODITEL) NAZIV PROJEKTA RAZDOBLJE
Dariia Klingic. IMI Razvoj, validacija i primjena analitickih metoda za 1.10. 2018. -
) ! odredivanje PBDE-a (DeValApp, UIP-2017-05-6713) 30. 9. 2023.

Suradnici s IMI-ja: M. Dvorscak, K. Jagic, A. Juric

SAZETAK

Tijekom prve godine provedbe projekta nabavljena je planirana oprema i kemikalije te je odredena osjetljivost
i selektivnost plinskokromatografskog odredivanja polibromiranih difenil etera (PBDE) uz detektore zahvata
elektrona, spektrometra masa i spregnutog sustava tandemne spektrometrije masa. Za ekstrakciju odabranih
kongenera PBDE-a iz uzoraka kucne prasine koriStena je ekstrakcija potpomognuta mikrovalovima (MAE) uz
razlicite kombinacije organskih otapala. Nakon odabira najprikladnijeg otapala ostali parametri za MAE (volumen
otapala, temperatura i vrijeme ekstrakcije) optimirani su postupkom matematickog modeliranja u suradnji s
doc. dr. sc. T. Safnerom (Agronomski fakultet, Zagreb). Zapocela su istrazivanja vezana uz optimiranje postupka
Objavljen je pregledni rad u kojem su sumirani podatci o razinama i raspodjeli PBDE-a u uzorcima iz ljudskog
organizma i okolisa diljem svijeta objavljeni u proteklih pet godina (98). Tema ovog projekta prezentirana je kroz
strucna predavanja u sklopu predmeta ,Higijena i preventivna medicina” za ucenike Skole za medicinske sestre
\rapce, Zagreb.

3.1.A.2. Zaklada Hrvatske akademije znanosti i umjetnosti (2 projekta) s,
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VODITEL) NAZIV PROJEKTA RAZDOBLJE

Genotoksicni i oksidativni status imatinib mesilata u

ne-ciljnim ljudskim stanicama 2018. - 2019.

Goran Gajski, IMI

Suradnik s IMI-ja: M. Geric
Suradnica izvan Instituta: A. M. Domijan (FBF, Zagreb)

SAZETAK

Cilj je ovog projekta istraziti genotoksi¢ni ucinak imatinib mezilata (IM), selektivnog inhibitora tirozin
kinaze koji se koristi u lijecenju raka, u koncentracijama relevantnim za okolisnu, profesionalnu i terapijsku
izlozenost te mehanizme toksicnosti ovisne o oksidacijskom stresu na normalnim ljudskim stanicama u
uvjetima in vitro. Pri viSim koncentracijama izloZenost IM-u moze dovesti do oksidacijskog stresa te utjecati
na ne-ciljne stanice (23, 191, 217).
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VODITEL) NAZIV PROJEKTA RAZDOBLIJE

Stanicni odgovor na izloZzenost kloriranim bispiridinijevim

. 2018. - 2019.
spojevima

Antonio Zandona, IMI

Suradnici s IMI-ja: M. Katalini¢, Z. Kovarik, T. Zorbaz

SAZETAK

Ispitalo se djelovanje na nivou stanica jedne skupine oksima (kloriranih bispiridinijevih) koji su pokazali iznimnu
djelotvornost kao antidoti kod trovanja organofosfornim spojevima u dosadasnjim in vitro istrazivanjima. Cilj je bio
odrediti kojim molekularnim mehanizmom, unutarnjim (mitohondrijski put) ili vanjskim (put receptora) signalnim
putem, dolazi do stani¢ne smrti (apoptoze) te koji je dio strukture odgovoran za ovaj signal. Kako bi se odredio
mehanizam smrti, pratio se integritet membrane stanica te aktivnost kaspaza-8 i kaspaza-9. Uz to, buduci da je
apoptoza aktivan proces, mjerio se udio ATP-a u stanicama kroz vrijeme i pri odredenim koncentracijama oksima.
Tema i vaznost ovog projekta, kao i rezultati provedbe projekta, bit ce prezentirani na nadolazecim kongresima i
radionicama.

3.1.A.3. Institucijski projekti (16 projekata) n
alel

VODITEL) NAZIV PROJEKTA

Sprjecavanje otrovanja dojencadi i predskolske djece edukativnom

Zeljka Babic ; . ‘  PIE
intervencijom usmjerenom na roditelje

Suradnici s IMI-ja: S. Cvijetic Avdagic, V. M. Varnai, Zr. Frani¢, J. Kovaci¢, M. Kujundzic Brkulj, F. Saki¢, ). Macan,
A. Bjelajac

Anita Bosak Dizajn, sinteza i evaluacija selektivnih inhibitora butirilkolinesteraze

Suradnici s IMI-ja: M. Katalinic, G. Sinko, Z. Kovarik, A. Mili¢evi¢, A. Zandona
Suradnici izvan Instituta: I. Primozi¢ i A. Ramic (Prirodoslovno-matematicki fakultet, SveuciliSte u Zagrebu)

Selma Cvijetic Avdagic Povezanost kronicne upale i osteopenije u bolesnika na kroni¢noj hemodijalizi

Suradnici s IMI-ja: J. Macan, V. M. Varnai, R. Luzar, J. Mandic
Suradnici izvan Instituta: K. Altabas i P. Kovacevic (KBC ,Sestre Milosrdnice”, Zagreb), |. Keser (Prehrambeno-
biotehnoloski fakultet Suz), J. llich Ernst (Florida State University, Tallahassee, FL, SAD)

Selma Cvijetic Avdagic Odredivanje sastava tijela i kroni¢nog stresa metodom bioimpedancije

Suradnici s IMI-ja: A. Bjelajac, J. Macan, Z. Babi¢, J. Jurasovié, Zr. Franié, T. Orct, R. Luzar, F. Saki¢
Suradnici izvan Instituta: I. Colic Baric i I. Keser (Prehrambeno-biotehnoloski fakultet, SveuciliSte u Zagrebu), J. llich
Ernst (Florida State University, Tallahassee, FL, SAD)

Ranka Godec Organski sastav PM, frakcije lebdecih cestica

Suradnici s IMl-ja: G. Pehnec, I. Besli¢, 1. Jakovljevié, Z. Sever Strukil, I. Simié

Postojana organska zagadivala — procjena utjecaja na okolis i stabilnost

Sl P L S genetickog materijala covjeka

Suradnici s IMI-ja: G. Mendas Starcevic, S. Fingler Nuskern, S. Stipicevi¢, D. Klin¢i¢, M. Dvorécak, D. Zeljezié, V. Muzini¢
Suradnici izvan Instituta: B. Mustac (Odjel za ekologiju, agronomiju i akvakulturu, SveuciliSte u Zadru),
G. Vukovic i A. Stojic (Institut za fiziku, SveuciliSte u Beogradu, Srbija)

Maja Lazarus Usporedba nutritivnih i toksikoloskih znacajki ekoloskog i konvencionalnog meda

Suradnici s IMI-ja: Z. Franig, A. Juri¢, T. Orct, A. Sekovanic, B. Tariba Lovakovic
Suradnici izvan Instituta: N. Bilandzic | M. Denzic Lugomer (Hrvatski veterinarski institut, Zagreb), D. Bubalo
(Agronomski fakultet, Sveuciliste u Zagrebu)

Istrazivanja medudjelovanja irinotekana i tetrahidrokanabinola na
Ana Lucic Vrdoljak eksperimentalnom modelu Stakora integriranjem biokemijskih, molekularno-
bioloskih, patohistoloskih i analitickih metoda

Suradnici s IMI-ja: Z. Babi¢, N. Brajenovi¢, |. Bréic Karaconji, M. Dvorscak, R. Fuchs, A. Juri¢, N. Kopjar, G. Mendas
Starcevic, V. Micek, A. Katig, I. Novak Jovanovic, Lj. Prester, S. Zunec
Suradnici izvan Instituta: G. Kozina i M. Neuberg (Sveuciliste Sjever, Koprivnica)



54 Projekti

Medudjelovanje konstitucijskih i profesionalnih ¢imbenika rizika na incidenciju

Jelena Macan profesionalnog kontaktnog dermatitisa u frizerskih ucenika tijekom skolovanja

Suradnici s IMI-ja: S. Cvijetic Avdagic, V. M. Varnai, J. Bobi¢, Zr. Franic, Z. Babic, J. Kovaci¢, M. Kujundzi¢ Brkulj,
F. Saki¢, M. Mili¢, A. Bjelajac

Kontaktni dermatitis Saka u doktora dentalne medicine i doktora medicine:

elena Macan . s v . ..
) ucestalost i Cimbenici rizika

Suradnici s IMI-ja: A. Bjelajac, Z. Babi¢, Zr. Frani¢, F. Saki¢
Suradnici izvan Instituta: L. Lugovi¢ Mihic i I. Japundzic (Stomatoloski fakultet, SveuciliSte u Zagrebu)

Istrazivanje elektrokemijskih svojstava i antioksidativne aktivnosti polifenola i

Ante Milicevie njihovih kompleksa s esencijalnim metalima

Suradnici s IMI-ja: I. Novak Jovanovic, |. Pavicic
Suradnici izvan Instituta: N. Bregovic (Prirodoslovno-matematicki fakultet, Sveudiliste u Zagrebu),
G. I. Miletic (Institut ,Ruder Boskovic", Zagreb)

Branko Petrinec Radioloska karakterizacija Kopackog rita

Suradnici s IMI-ja: D. Babic, T. Mestrovic
Suradnici izvan Instituta: Odjel za fiziku, SveuciliSte J. J. Strossmayera, Osijek

lvica Prlic Razvoj senzora UV zracenja

Suradnici s IMI-ja: J. Macan, M. Suri¢ Mihic, L. Pavelic
Partneri: M. Hajdinjak (Haj-kom d. 0. 0.), Z. Cerovac (ALARA d. o. 0.), KBC Zagreb, ACI Marina Vodice

lvica Prlic Termometrija, termografija i senzorika elektromagnetskog zracenja u medicini

Suradnici s IMI-ja: M. Suri¢ Mihi¢, I. Besli¢, L. Paveli , J. Sidko, M. Justi¢, S. Kobeséak
Suradnici izvan Instituta: A. Antabak (voditelj klinickog dijela istrazivanja) i suradnici KBC-a Zagreb, Klinika za djecje
bolesti Zagreb, OB Karlovac, M. Hajdinjak (Haj-kom d. 0. 0.), Z. Cerovac (ARLARA d. 0. 0.)

Jasmina Rinkovec Razine elemenata platinske skupine (PGE) u blizini prometnica

Suradnici s IMI-ja: G. Pehnec, S. Zuzul, I. Besli, S. Davila
Suradnica izvan Instituta: Z. Zgorelec (Agronomski fakultet, Sveuciliste u Zagrebu)

Procjena reprodukcijske toksicnosti pesticida Siroke uporabe uslijed

Blanka Tariba Lovakovic A c e
subkronicne izlozenosti niskim dozama u uvjetima in vivo

Suradnici s IMI-ja: A. Pizent, Z. Kljakovic-Gaspi¢, A. Sekovanic, T. Orct, V. Kasuba
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3.1.B.1. Hrvatska zaklada za znanost
Istrazivacki projekti (7 projekata) -I.' e
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VODITEL) NAZIV PROJEKTA RAZDOBLJE

Biokemijski odgovori povrsinskog sloja oligotrofnog
podrucja Jadranskog mora na atmosfersko talozenje
(BiREADI, IP-2018-01-3109)

Suradnici s IMI-ja: I. Besli¢, R. Godec, S. Zuzul, 1. Simi¢, G. Pehnec (konzultantica)
SAZETAK

Godisnji sastanak projekta odrzan je 28. listopada 2019. u Institutu ,Ruder BoSkovic” pri Cemu su prezentirane
aktivnosti provedene u prvoj projektnoj godini. Sve aktivnosti provedene su u skladu s rokovima te su ostvareni
planirani ciljevi. Cilj je projekta ispitati utjecaje atmosferskog talozenja na slozene biokemijske odgovore oligotrofnih
vodenih sustava, primarno fitoplanktonskih zajednica te, posljedicno, i na kemijske promjene u povrsinskim
slojevima, ukljucujuci mikrosloj na granici faza zrak-voda. U prvoj fazi projekta procijenjene su koncentracije, izvori i
talozni tokovi atmosferskih sastavnica te priroda obogacenja povrsinskih slojeva mora hranjivim solima, tragovima
metala i organskim zagadivalima. Suradnici s Instituta u razdoblju od veljace do srpnja 2019. proveli su uzorkovanja
lebdecih ¢estica, ukupnog i mokrog taloZenja na lokaciji Martinska kod Sibenika te su provedene kemijske analize
sadrzaja lebdecih Cestica i uzoraka talozenja.

29. 10. 2018.
- 28.10.2022.

Sanja Frka Milosavljevic,
Institut ,,Ruder Boskovic”

VODITEL) NAZIV PROJEKTA RAZDOBLJE

IstraZivanje antioksidativnog djelovanja

benzazolskog skeleta u dizajnu novih 1.11.2018. -
antitumorskih agensa 31.10. 2022.
(AntioxPot, IP-2018-01-4379)

Marijana Hranjec,
Fakultet kemijskog inZenjerstva i
tehnologije, Zagreb

Suradnica s IMI-ja: I. Novak Jovanovic
SAZETAK

U skladu s planom projekta ispitana su elektrokemijska svojstva fuzioniranih benzazolskih derivata
[benzimidazo(1,2-a)kinolina i benzo(b)tieno(2,3-a)benzimidazola], za koje je dokazano snazno antitumorsko
djelovanje. Mjerenja su provedena na elektrodi od staklastog ugljika primjenom ciklicke i pravokutnovalne
voltametrije te su predlozeni mehanizmi elektrokemijske oksidacije, odnosno redukcije ispitivanih derivata
benzimidazola (51). Identifikacija elektroaktivnih grupa u molekulama ispitivanih benzimidazola odgovornih
za oksidacijske, odnosno redukcijske procese, potvrdena je teorijskim racunima.

Provedena je detaljna elektrokemijska karakterizacijaamino-supstituiranih derivata benzamida primjenom
ciklicke i pravokutnovalne voltametrije. Prijasnja istraZivanja pokazala su da amino-supstituirani derivati
benzamida s hidroksi i metoksi-supstituentima na benzamidnoj jezgri posjeduju snaznu antioksidacijsku
aktivnost. Cilj elektrokemijske analize bio je dobiti bolji u uvid u mehanizme antioksidacijskog djelovanja ovih
spojeva te utvrditi utjecaj pojedinih supstituenata na antioksidacijsku aktivnost. U pripremi je publikacija u
kojoj €e biti prikazani rezultati ovog istrazivanja.

VODITEL) NAZIV PROJEKTA RAZDOBLIE
Tomica Hrenar, Aktivnoscu i in silico usmjeren dizajn malih 1.3.2017. -
Prirodoslovno-matematicki bioaktivnih molekula 2.8 2 202'1
fakultet, Zagreb (ADESIRE, IP-2016-06-3775) e '
Suradnica s IMI-ja: A. Bosak

SAZETAK

Odreden je inhibicijski potencijal serije karbamatnih derivata cinkonina i cinkonidina prema ljudskim
kolinesterazama te njihova selektivnost prema ljudskim AChE i BChE (242). Sintetizirani su fluorirani derivati
Cinchona alkaloida, evaluiran njihov inhibicijski potencijal prema ljudskim kolinesterazama i odredene strukturne
karakteristike fluoriranih derivata kinolina odgovorne za pokazanu inhibiciju i selektivnost (321).
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VODITEL)J NAZIV PROJEKTA RAZDOBLJE
Maja Segvic Klaric, Stetni uéinci pojedinacnih i kombiniranih 8.2.2016. -
Farmaceutsko-biokemijski mikotoksina Aspergillus vrsta 7' 2' 2020'
fakultet, Zagreb (MycotoxA, IP-09-2014-5982) te '

Suradnici s IMI-ja: D. Breljak, D. Karaica, N. Kopjar, M. Peraica, D. Rasi¢, D. Zeljezi¢

SAZETAK

Istrazena je proizvodnja aflatoksina u uzorcima plijesni roda Aspergillus (sekcije Flavi) izoliranih iz zraka u
razlicitim prostorima te njihova citototoksicna, genotoksicna i proupalna svojstva u uvjetima in vitro na stani¢nim
linjjama A549 i THP-1. Aflatoksin je izazivao visu razinu oStecenja DNA od ispitivanih ekstrakata aspergila (30).

Dovrseno je istrazivanje toksicnih ucinaka mikotoksina okratoksina A (OTA) i citrinina (CTN) na stanice jetre
i bubrega muZzjaka Stakora soja Wistar te moguéi zastitni ucinak resveratrola (RSV) (63). Nakon tretmana, u
trajanju 21 dan p. o, izmjereni su proteinski karbonili u bubregu i jetri, aktivnost enzima glutation peroxidaze
(GPx), superoksid dismutaze (SOD), katalaze (CAT) i koncentracija glutationa (GSH) u plazmi, bubregu i jetri, a
koncentracija malondialdehida (MDA) u bubregu, jetri, plazmi i urinu. S izuzetkom koncentracije proteinskih
karbonila, koja nije bila promijenjena u bubrezima i jetri, ostali su pokazatelji oksidacijskog stresa bili modificirani
tretmanom, a pojedini mikotoksini i njihove kombinacije nisu uzrokovale jednake promjene u svim organima.
Mjerenjem istih parametara u organima Zzivotinja koje su uz OTA i CTN dobivale i RSV, ustanovljeno je da RSV
ne moZe zastititi Zivotinje od oksidacijskog stresa uzrokovanog mikotoksinima. Primjenom alkalnog komet-testa
utvrdeno je da oba mikotoksina dovode do nastanka primarnih oStecenja DNA, a komet-test uz primjenu hOGG1
enzima pokazao je znacajan porast oksidacijskih oStecenja uslijed tretmana mikotoksinima. Razina oStecenja bila
je visa u stanicama bubrega i za OTA. Opéenito, RSV nije znacajno snizio razinu primarnih oStecenja, ali je pokazao
ogranicenu sposobnost umanjenja oksidacijskih oStecenja. Zakljueno je da u nastanku primarnih oStecenja
djelovanjem navedenih mikotoksina oksidacijski stres nije primarni mehanizam genotoksi¢nog djelovanja (64).

Analizirani su podatci o pojedinacnim i zdruzenim ucincima razliitih doza mikotoksina (OTA i CTN) i njihovih
smjesa te ucinku RSV-a na proteinsku ekspresiju (western analiza) i stani¢nu lokalizaciju (imunocitokemijska
analiza) razlicitih membranskih prijenosnika za organske anione (Oat), ukljucujuci Oat1, Oat2, Oat3 i Oat5 u
uvjetima in vivo. Nadalje, obradeni su i podatci proteinske ekspresije/stanicne lokalizacije razli¢itih membranskih
prijenosnika za Oct (ukljucujuci Oct1 i Oct2), glukozu Sglt (ukljucujuci Sglt1 i Sglt2), kanale za vodu (ukljucujuci
AQP1 i AQP2), Na/K-ATPazu i citoskeletni protein beta-aktin u uvjetima in vivo nakon tretmana pojedinacnim i
zdruzenim dozama mikotoksina i RSV-a. Znanstveni radovi s rezultatima ovog dijela istrazivanja u postupku su
recenzije.

Istrazen je akutni ucinak sterigmatocistina (STC) apliciranog p. 0. muzjacima Stakora. Testne Zivotinje tretirane
su STC-om jednokratno s 10 mg kg ili 1/16 LD, 20 mg kg ili 1/8 LD i 40 mg kg™ ili 1/4 LD, dok su kontrolne
Zivotinje primile otapalo (kukuruzno ulje). Ciljni su organi toksi¢nosti STC-a bubreg i jetra, @ mehanizam toksi¢nog
djelovanja nije jos poznat. U plazmi, bubrezima i jetri odredena je aktivnost antioksidacijskih enzima (CAT, GPx i
S0D), dok je koncentracija heat shock proteina (Hsp 70 i Hsp 27) odredena samo u bubrezima i jetri. Aktivnost
CAT-a nije bila promijenjena u organima tretiranih Zivotinja, aktivnost GPx-a bila je znaajno niza u jetri Zivotinja
tretiranih s 20 i 40 mg kg™, dok je aktivnost SOD-a bila znacajno viSa u bubrezima Zivotinja tretiranih s 10 i
40 mg kg". Tretman s 10 mg kg uzrokovao je znacajno povecanje Hsp 70 u jetri, a nakon tretmana s najviSom
dozom (40 mg kg™ vrijednosti Hsp 70 vratile su se u normalu. STC nije uzrokovao promjenu Hsp 27 ni u jednom
organu. Moze se zakljuciti da STC povecava oksidacijski stres u ciljnim organima (bubrezima i jetri) (275). Dodatno,
genotoksicni ucinak mjeren je u stanicama jetre i bubrega komet-testom. Jednokratna doza dovela je do znacajnog
porasta primarnih oStecenja DNA detektiranim alkalnim komet-testom te oksidacijskih oStecenja DNA detektiranih
komet-testom uz primjenu enzima hOGG1. Genotoksic¢an ucinak bio je vedi u jetri u odnosu na bubrege (109).
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VODITEL) NAZIV PROJEKTA RAZDOBLIJE
Tomislav Vinkovic, Application of Nanobiotechnology for Nutritional 1.1.2019. -
Fakultet agrobiotehnickih Supplementation with Selenium 3'1 '12 20'22
znanosti, Osijek (NutriNTENSe, IP-2018-01-8119) e )
Suradnici s IMI-ja: A. M. Marjanovi¢ Cermak, B. Tariba Lovakovi¢

SAZETAK

Selen (Se) je bitan mikroelement koji ima vaznu ulogu u metabolizmu i mnogim drugim vitalnim funkcijama.
Zbog svoje zastitne aktivnosti tijekom imunoloSkog odgovora te kod karcinoma Se se koristi kao dodatak
prehrani. Buduci da su biljke glavni izvor Se za ljude i Zivotinje, razliite strategije poput biofortifikacije i
koriStenja biljnih ekstrakata koriste se za razvoj prehrambenih dodataka na bazi Se. BioloSka raspolozivost
selena varira ovisno o nekoliko ¢imbenika, ukljucujuci kemijski oblik Se, drugim hranjivim komponentama
u hrani, fizioloSkom statusu i statusu Se u organizmu. Glavne su zapreke u postizanju optimalnog unosa
Se visoko-varijabilni sadrzaj u razlic¢itim vrstama hrane i uska sigurnosna granica unosa razlicitih Se oblika.
Nanotehnologija omogucuje primjenu selenovih nanocestica (SeNPs) koje posjeduju jacu antioksidacijsku
aktivnost i nizu toksi¢nost u odnosu na druge oblike Se. NutriNTENSe projekt ima za cilj istraziti djelotvornost
i sigurnost inovativnih nutraceutika i funkcionalne hrane na bazi SeNPs primjenom nanobiotehnoloskih
metoda. To Ce se postici razvojem dviju inovativnih klasa Se-nutraceutika: funkcionalnog biofortificiranog
povréa sa SeNPs (FBVegs) i Se-nanoceutika (SeNCes) koristenjem ekstrakata prehrambenog otpada za
biogenu sintezu SeNPs. Oba tipa Se-nutraceutika bit ¢e podvrgnuta in vitro i/ili in vivo ispitivanjima kako
bi se istrazila njihova biokompatibilnost, sigurnost, farmakokineticka svojstva i farmakoloSka aktivnost u
usporedbi sa selenatom i/ili kemijski sintetiziranim SeNPs. Osim toga, procijenit e se moguce sinergisticko
djelovanje biogenih SeNPs i specificnih bioaktivnih spojeva iz NutriNTENSe biljaka ili ekstrakata. Rezultati
ovog projekta bit €e korisni potrosacima, poljoprivrednim proizvodacima i prehrambenoj industriji kao
krajnjim korisnicima ishoda projekta. Treba istaknuti da NutriNTENse ima zeleni karakter s ciljem povecanja
primjene zdravih i ekoloski prihvatljivih proizvoda.

VODITEL) NAZIV PROJEKTA RAZDOBLJE
Valerije Vrcek, Kvantno-kemijski dizajn, priprava i bioloSka svojstva 1.3.2017. -
Farmaceutsko-biokemijski organometalnih derivata nukleobaza 2.8 2 202'1
fakultet, Zagreb (OrDeN, IP-2016-06-1137) e '
Suradnica s IMI-ja: A. M. Marjanovi¢ Cermak

SAZETAK

Organometalni derivati nukleobaza (OrDeN-i) nova su generacija konjugata u kojima su povezani
metaloceni s temeljnim supstrukturnim elementima nasljedivanja. Zbog elektrofornih i bioaktivnih svojstava
OrDeN-i nalaze primjenu u (bio)analitickoj i medicinskoj kemiji te zadiru u podrucje terapije, molekularne
dijagnostike i nanotehnologije. Glavni je cilj ovog projekta dizajnirati i sintetizirati nove bioloski aktivne
organometalne derivate nukleobaza (OrDeN-e) za koje kvantno-kemijski racuni sugeriraju poZzeljna
elektrokemijska i bioloSka svojstva. Uz asistenciju kvantno-kemijskih racuna definirat e se reakcijski uvjeti
za efikasnu pripravu OrDeN-a, uz visoki postotak iskoristenja i visoki stupanj regioselektivnosti. Odredit ce
se elektroaktivna i bioloSka svojstva novopripravljenih spojeva koji e se usporediti s rezultatima dobivenih
kvantno-kemijskih izratuna. Analogno objavljenim rezultatima, prema kojima se OrDeN-i mogu svrstati
u skupinu induktora apoptoze te inhibitora rasta tumorskih stanica, u okviru ovog projekta provest e se
bioloska ispitivanja na nekoliko razlicitih tumorskih stanicnih linija.
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VODITEL) NAZIV PROJEKTA RAZDOBLJE
. Voo L. Uloga estrogen i androgen receptora u aktivaciji
)Slta:r’:a‘tlgrc:gﬁylfcasl?lrtaei' strome oralnog karcinoma i njihov utjecaj na 1.10. 2015. -
Zasreb ' prezivljavanje bolesnika 30.9. 2019.
g (ACTIVESTROMORALCANCER, IP-2014-09-6985)
Suradnica s IMI-ja: A. Fucic
SAZETAK

Oralni karcinom istrazivan je na uzorcima tkiva 101 bolesnika bez metastaza i 95 bolesnika s metastazama
imunohistokemijom u svrhu odredivanja razine androgenog receptora (AR) i Ki-67 u neoplasti¢nom epitelu
i stromi. ViSe od 20 % AR-pozitivnog citoplazmatskog bojenja epitela znacajno je povezano s nuklearnom
razinom AR-a u epitelu i povecanom razinom AR-a u stromi. U bolesnika s metastatskom bolesti Ki-67 bio je
znacajno veci nego u bolesnika koji nisu imali metastatasku bolest. Pomocu detaljnog upitnika o socijalnom
polozaju, obrazovanju, izlozenosti zivotnom i profesionalnom okruzenju, raku u obiteljii nacinu Zivota bolesnici
s karcinomom glave i vrata (HNC) (103 slu¢aja; 77 % muskaraca) usporedeni su s kontrolnim ispitanicima
(244 ispitanika; 73 % muskaraca). Rezultati ove studije pokazali su da su pusenje i nisko obrazovanje vazni
faktori rizika za HNC bez obzira na spol. Obiteljski HNC i karcinom dojke bili su znacajni prediktori rizika
HNC-a.

3.1.B.2. Sveucilisni projekti

SveuciliSte u Zagrebu

VODITEL) NAZIV PROJEKTA RAZDOBLIJE

Jasminka Despot Lucanin, Dobrobit razlicitih obiteljskih generacija u
. . - 2018. - 2019.
Hrvatski studiji, Zagreb suvremenim oblicima rada

Suradnica s IMI-ja: A. Bjelajac

SAZETAK

Glavni cilj projekta bio je ispitati razliCite pokazatelje dobrobiti triju obiteljskih generacija u suvremenim
uvjetima rada u Hrvatskoj. Ispitivala se povezanost suvremenih oblika rada roditelja i nekih aspekata
roditeljskog ponasanja i dozivljavanja s njihovom dobrobiti, dobrobiti njihove djece te baka i djedova u obitelji.
RezultatiistraZivanja prezentirani su na dva medunarodna skupa (208, 282) te dva domaca skupa (207, 226).

Sveuciliste u Rijeci

VODITEL) NAZIV PROJEKTA RAZDOBLIJE

Biolosko pracenje utjecaja hlapljivih aromatskih
ugljikovodika (BTEX) na zdravlje populacije 2019. - 2021.
Primorsko-goranske Zupanije

Aleksandar Bulog,
Medicinski fakultet, Rijeka

Suradnica s IMI-ja: . Brci¢ Karaconji

SAZETAK

Projektom je obuhvaceno odredivanje masenih koncentracija aromatskih ugljikovodika (benzena,
etilbenzena, toluena i izomera ksilena) u urinu ispitanika iz industrijskog podrucja koje smo usporedili s
ispitanicimaiz kontrolnih podru¢ja (209). Rezultati dobiveni u urinuispitanika korelirat ¢e se s koncentracijama
istih zagadivala u okolnom zraku. Dobiveni podatci svih ispitanika usporedit ¢e se s imunoloskim,
epidemioloskim i respiratornim podatcima o stanju zdravlja ispitanika.
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VODITEL) NAZIV PROJEKTA RAZDOBLJE
lvana Gobin, Oportunisticki patogeni vodoopskrbnog sustava: 2019. - 2021.

Medicinski fakultet, Rijeka novi izazov u obradi voda

Suradnica s IMI-ja: I. Brcic Karaconji
SAZETAK

Cilj je projekta ispitati antimikrobni potencijal prirodnih tvari (etericna ulja i hidrolati), aktivnih metabolita
bakterija iz roda Bacillus te odabranih sintetiziranih fotodinamicki aktivnih spojeva protiv rezistentnih

bakterija koje koloniziraju dio sustava za distribuciju vode.

3.1.C. STRUCNI PROJEKTI
NAZIV UGOVARATEL)

Pruzatelj usluga: Jedinica za higijenu okoline

. v . .. Grad Zagreb, Gradski ured za
Pracenje oneciscenja zraka na podrucju . o S e
energetiku, zastitu okolisa i odrzivi

Zagreba (od 1963.) razvoj

INA-Naftaplin i Zavod za javno
zdravstvo Koprivnicko-krizevacke
zupanije

Pracenje utjecaja CPS Molve na
cjelokupni ekosustav (od 1998.)

Pracenje kvalitete zraka na gradilistu

CUPOVZ u Zagrebu (od 2003.) Zagrebacke otpadne vode d. o. 0.

Pracenje oneciscenja zraka na
postajama drzavne mreZe za trajno
pracenje kvalitete zraka (od 2015.)

Ministarstvo zastite okolisa
i energetike i Drzavni
hidrometeoroloski zavod

Ministarstvo zastite okolisa
i energetike i Drzavni
hidrometeoroloski zavod

Izrade studija ekvivalencije na mjernim
postajama drzavne mreZe za trajno
pracenje oneciscenja zraka (od 2015.)

Pracenje oneciscenja zraka na jednoj
mjernoj postaji na vojnom poligonu u
Slunju (od 2009.)

Pruzatelj usluga: Jedinica za zastitu od zracenja

Drzavni hidrometeoroloski zavod

Drzavni zavod za radiolosku i
nuklearnu sigurnost, Zagreb

Pracenje stanja radioaktivnosti Zivotne
sredine u Republici Hrvatskoj (od 1959.)

Pracenje stanja radioaktivnosti u
okoliSu objekata termoelektrane
Plomin

HEP proizvodnja d. o. 0.,
Termoelektrana Plomin I, Plomin

Krizevacko-Koprivnitka zupanija,
Koprivnica

Mjerenje radioaktivnosti u zraku
Plinskog polja Molve

Pruzatelj usluga: Jedinica za dozimetriju zracenja i radiobiologiju

INA razvoj i istrazivanje d. d. INA
grupe

Utvrdivanje radioloskog stanja radnog
okolisa u IPNP

Izrada dokumentacije radi izdavanja
suglasnosti MUPCZ-a za gradevinsku
dozvolu u svrhu gradnje prostora
linearnog akceleratora i pratecih sluzbi
u novoj zgradi Opce bolnice Zadar
(poliklinike s djelatnoscu koja ukljucuje
izvore ionizirajuceg zracenja)

Opca bolnica Zadar
Capital ing. d. 0. 0. Zagreb

VODITEL)

V. Vadic (1963. - 2014.),
G. Pehnec (od 2015.)

V. Vadic (1998. — 2014.),
G. Pehnec (od 2015.)

V. Vadic (2003. — 2014.),
G. Pehnec (od 2015.)

G. Pehnec

|. Beslic

V. Vadic (2009. — 2014.),
G. Pehnec (od 2015.)

G. Marovic

G. Marovic

G. Marovic

l. Prlic

l. Prlic
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3.2. MEDUNARODNI PROJEKTI

3.2.A. ZNANSTVENOISTRAZIVACKI PROJEKTI

3.2.A.1. Programi Europske unije

“Hjg] Operativni program
.' KONKURENTNOST
m = |KOHEZIJA

EUROPSKI FOND ZA REGIONALNI RAZVO)

Operativni program Konkurentnost i kohezija (3 projekta)

NOSITEL) PROJEKTA

o s NAZIV PROJEKTA RAZDOBLJE
(voditelj)

Istrazivacko-edukacijski centar za zdravstvenu i medicinsku
ekologiju i zastitu od zracenja — Rekonstrukcija i dogradnja
Instituta za medicinska istrazivanja i medicinu rada u
Zagrebu (KK.01.1.1.02.0007)

Institut za medicinska
istrazivanja i medicinu
rada (R. Fuchs)

2017. - 2021.

Suradnici s IMI-ja: A. Luci¢ Vrdoljak, Z. Franig, S. Stankic, B. Roic, S. Barbari¢, M. Herman

SAZETAK

Ukupni iznos bespovratnih sredstava od 232.602.280,72 HRK namijenjen je provedbi projekta u trajanju
od 52 mjeseca tijekom kojih €e se IMI dograditi s 6.785,15 m? gradevinske bruto-povrSine, a postojecih
2.067,41 m? obnovit e se. Institut €e ujedno nabaviti znacajnu kolicinu moderne znanstvenoistrazivacke i
informaticke opreme, Sto zajedno s gradevinskim aspektom cini ovaj projekt jednim od sredisnjih razvojnih
projekata od klju¢nog znacaja, kako za Republiku Hrvatsku tako i za Siru regiju.

Centar je konceptualiziran kao administrativno-organizacijski entitet unutar IMI-ja bez pravne osobnosti,
kao sastavni dio Instituta, a njegovu €e okosnicu Ciniti zaposlenici na znanstvenim, suradnickim i stru¢nim
radnim mjestima Instituta. Projekt e rezultirati unapredenjem infrastrukture, Sto uklju€uje onu posvecenu
temeljnom i primijenjenom istrazivanju u podrucjima medicine rada, zdravstvene ekologije, znanosti
0 zracenju i vezanim disciplinama, kao i one namijenjene cjelozivotnom obrazovanju i nastavi u sklopu
specifi¢nih poslijediplomskih studijskih programa. Predvidena je i uspostava tzv. mini tehnoloskog parka u
sklopu kojeg bi bilo moguce oblikovati modularno posloZene laboratorije gdje bi IMI-jevi istraZivaci, u suradniji
s gostujucim znanstvenicima, mogli provoditi namjenska, u konacnici i trziSno orijentirana, znanstvena ili
strucna istraZivanja.

NOSITEL) PROJEKTA
(voditelj)

Medicinski fakultet,
Sveuciliste u Zagrebu
(D. Jezek)

Suradnica s IMI-ja: A. Fucic

SAZETAK

Analizirano je pedeset novorodencadi obaju spolova, Cije majke nisu bile profesionalno izloZene nekom od
poznatih kancerogena ili uzimale droge. Sve su majke ispunile upitnik o nacinu Zivota, prehrani i boravistu.
Multivarijantne analize za ovisne varijable napravljene su koristenjem generaliziranih linearnih/nelinearnih
regresijskih analiza s izgradnjom modela svih ucinaka. Rezultati pokazuju da su znacajno vece razine
estradiola i omjera estradiola i testosterona u novorodencadi majki s poljoprivrednog podrucja nego kod
onih koje su rodile majke s gradskim prebivalistem. VVeca razina estradiola i omjera estradiola i testosterona
izmjereni su i kod novorodencadi majki koje su svaki dan pile kavu, mlijeko, jele ribu viSe od jednom tjedno i
pusile. Testosteron je bio znacajno visSi u djecaka majki s poljoprivrednim prebivaliStem od onih u majki koje
imaju gradsko prebivaliSte. UCestalost oStecenja genoma znacajno je veca u novorodencadi majki koje su
bojale stan tijekom trudnoce, pile alkohol i koristile dezinfekcijske tvari. Razina IL6 bila je viSa u novorodencadi
majki s poljoprivrednim prebivalistem, ali i kod onih koji Zive unutar 100 m od autoceste.

NAZIV PROJEKTA RAZDOBLJE

Znanstveni centar izvrsnosti za reproduktivnu i

regenerativnu medicinu (CERRM, KK.01.1.1.01.0008) 2014. - 2019,
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NOSITEL) PROJEKTA
voditelj

Drzavni
hidrometeoroloski zavod,
Zagreb (C. Kosanovic)

Suradnici s IMI-ja: G. Pehnec (koordinatorica), R. Godec, I. Bedli¢, S. Zuzul, S. Stanki¢, B. Roié,
S. Barbari¢, M. Herman
SAZETAK

Svrha je projekta unaprijediti sustav upravljanja i pracenja kvalitete zraka kako bi se postigla ucinkovita
kontrola i upravljanje kvalitetom zraka u urbanim sredinama, zonama i aglomeracijama, Sto ce biti potpora
implementacijizakonodavnog okvira u podrugju zastite zrakai okoliSai razvoju odrZivih integriranih strategijai
projekata vezanih uz poboljsanje kvalitete zraka. Ovim projektom poboljSava se program za nadzor klimatskih
oneciscujucih tvari kratkog vijeka (SLCF) radi uvodenja klimatski osjetljivih mjera protiv onecis¢enja zraka.
Glavni je korisnik projekta Drzavni hidrometeoroloSki zavod, a partner na projektu je IMI. Projekt vrijedan
125.123.500,00 HRK financira se iz EU fondova u sklopu Operativnog programa Konkurentnost i kohezija
gdje je osigurano 85 % sufinanciranja ukupno prihvatljivih troSkova, a 15 % financira Fond za zastitu okolisa i
energetsku ucinkovitost.

Provedba projekta rezultirat ¢e s 5 novih i 19 moderniziranih mjernih postaja u punoj funkcionalnosti,
razvijenim i funkcionalnim modelom za procjenu prizemnih koncentracija oneciscujucih tvari; dodatno
opremljenim kemijskim laboratorijima DHMZ-ailMl-ja za potrebe provodenja mjerenja u skladu s Programom
mjerenja razine oneciscenosti u drzavnoj mrezi za trajno pracenje kvalitete zraka, te dodatnim opremanjem
umjernog laboratorija za umjeravanje mjerila kvalitete zraka i vezanih mjernih veliCina.

Ovim projektom Jedinica za higijenu okoline IMI-ja nabavlja opremu za pracenje kvalitete zraka na postajama
iz drzavne mreze u dijelu koji se odnosi na uzorkovanje i fizikalno-kemijske analize lebdecih cestica PM, i PM,
te ekvivalenciju nereferentnih metoda za odredivanje masenih koncentracija lebdecih Cestica PM, i PM, ,
sukladno zakonskim obavezama. Postupci javne nabave za opremu kemijskog laboratorija IMI-ja te za nabavu
terenskog vozila namijenjenog obilascima mjernih postaja drzavne mreze za trajno pracenje kvalitete zraka
provedeni su 2018. godine. U 2019. godini IMI-ju je isporufeno terensko vozilo te sva oprema za kemijski
laboratorij predvidena projektom, ukljucujuci laboratorijski pribor i namjestaj. Oprema je stavljena u funkciju te
su u tijeku edukacije djelatnika za rad na opremi, kao i razvoj metoda.

NAZIV PROJEKTA RAZDOBLIJE

AIRQ - Prosirenje i modernizacija drzavne mreze za

trajno pracenje kvalitete zraka (KK.06.2.1.02.0001.) 2017. - 2021.

-5 interreg H
% SLOVENIJA - HRVASKA
SLOVENIJA - HRVATSKA

Evrapska unija | Evropski skiad 2a segionaini razvo

Operativni program teritorijalne suradnje INTERREG SI-HR

NOSITEL) PROJEKTA NAZIV PROJEKTA RAZDOBLJE
Institut , Jozef Stefan”, Osiguranje sigurnosti intervencijskih postrojbi u slucaju 2018. — 2020
Ljubljana, Slovenija nuklearne ili radioloSke nesrece (ENRAS) ’ '

Projektni partner IMI: B. Petrinec (voditelj), T. MeStrovic, T. Bituh, D. Babié, Z. Frani¢, M. Kovacic, M. Avdic
Ostali partneri: Gasilska zveza Slovenije, Hrvatska vatrogasna zajednica, MUP RH (Ravnateljstvo civilne
zastite, Sektor za radiolosku i nuklearnu sigurnost), Uprava Republike Slovenije za jedrsko varnost i
Uprava Republike Slovenije za zascito in reSevanje

SAZETAK

Projektom ENRAS (ENsuring RAdiation Safety) razvit ce se prekogranicne usluge u podrudju osiguravanja
sigurnosti (civilne zastite) u slucaju nuklearne ili radioloske nesrece. Zajednicki je izazov podrudja programa
koji rjeSavamo u projektu, osiguravanje uskladenih i sigurnih zajednickih intervencija u slucaju takvih nesreca.
Glavni je cilj jacanje prekogranictne suradnje medu subjektima koji djeluju u podrucju zastite radi ucinkovitijeg
spasavanja i intervencije u slucaju takvih nesreca, povecanje njihove osposobljenosti i znanja te uspostava
prvog sustava za zajednicko sigurno interveniranje na prekograni¢cnom podrucju.
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EUROPSKI FOND ZA ISTRAZIVANJE | INOVACIJE
Program Obzor 2020. (3 projekta)

NOSITEL) PROJEKTA NAZIV PROJEKTA RAZDOBLIE

Federal Office for European concerted programme on radiation protection
Radiation Protection, research (CONCERT, 662287 COFOUND EJP-Topic: NFRP- 2015. - 2020.
Salzgitter, Njemacka 2014-2015)

Suradnici s IMI-ja: I. Prli¢ (koordinator za RH, POM Contact Point, Program Manager, ¢lan Uprave
konzorcija),

| Brié Karaconji, A. Lucié Vrdoljak, R. Fuchs, D. ZeljeZi¢, ). Macan, M. Suri¢ Mihi¢

Konzorcij: 23 ¢lanice Europske unije, Norveska i Svicarska

SAZETAK

CONCERT, Europski zajednicki program za integraciju istrazivanja zastite od zracenja, djeluje u sklopu
programa Obzor 2020. kao krovna struktura za istrazivacke inicijative koje zajednicki pokrecu istrazivacke
platforme upodruéjuzastite od zracenja: MELODI (istraZivanje niskih doza zracenja), ALLIANCE (radioekologija),
NERIS (nuklearna pripravnost), EURADOS (dozimetrija) i medicinska zastita od zracenja. Kao zajednicki fond
sredstava Europske komisije (70 %) i nacionalnih izvora (30 %) CONCERT okuplja i udruzuje nacionalne i
europske istrazivacke aktivnosti radi zajednickog djelovanja i ucCinkovitijeg koristenja javnih resursa, kao i
povecanja vidljivosti te olakSavanja pristupa istrazivackoj infrastrukturi namijenjenoj istrazivanju i razvoju
rjeSenja za kljucna pitanja u podrucju zastite od zracenja. CONCERT je organiziran u sedam radnih paketa,
od kojih se tri bave organizacijom i administriranjem otvorenih istrazivackih poziva, tri su posvecena
integrativnim aktivnostima kao Sto su pristup istrazivackoj infrastrukturi, obrazovanju i osposobljavanju te
ukljucivanju i Sirenju dionika, dok je sedmi paket posvecen koordinaciji samog CONCERT-a.

Cilj je CONCERT-a pokretanje konvergencije znanstvenih zajednica, nacionalnih agencija i istrazivackih
institucija te politike EURATOM-a radi postizanja novih otkrica u istrazivanju zastite od zracenja. CONCERT
nastoji integrirati znanstvenu zajednicu za zastitu od zracenja na razini EU-a radi bolje koordinacije
istrazivackih aktivnostii pruzanja konsolidiranih, robusnih i znanstveno utemeljenih preporuka donositeljima
odluka u ovom podrucju.

CONCERT ima vrlo vaznu zadacu daljnjeg smanjivanja nesigurnosti u procjeni i upravljanju rizicima
zraCenja na okolis i na ljude ciljanom znanoscu. U tu ¢e svrhu CONCERT pokrenuti otvorenu razmjenu znanja
i informacija izmedu znanosti, propisa i drustva. U sklopu CONCERT-a pokrenuta su dva glavna otvorena
RTD poziva u vrijednosti od oko 10 milijuna eura (proljece, 2016.) i 7 milijuna eura (proljece, 2017.) za prijavu
i podnosenje prijedloga sudjelovanja sveucilista i istrazivackih instituta iz cijele Europe u istrazivackim
konzorcijima. Od 37 pristiglih projektnih prijedloga za financiranje odobreno je njih devet. Vise o odobrenim
projektima: http:/www.concert-h2020.eu/en/Concert_info/Research _projects.

Dosadasnji rezultati provedbe programa CONCERT dostupni su na mreznim stranicama projekta
(http:/www.concert-h2020.eu/en/Publications).

NOSITEL) PROJEKTA

_r NAZIV PROJEKTA RAZDOBLJE
(voditelj)
German Environment
Agency, Dessau- Europska inicijativa za humani biomonitoring 2017. - 2021
RoRlau, Njemacka (HBMA4EU, under grant agreement No. 733032) ) )

(M. Gehring Kolossa)
Suradnica s IMI-ja: A. Fucié
Konzorcij: 24 drzave ¢lanice Europske unije, Norveska, Island, Izrael, Svicarska, Europska agencija za okolié
i Europska komisija
SAZETAK

U okviru projekta zavrSena je analiza oStecenja genoma osoba profesionalno izloZenih kromu, pregledni
rad na temu profesionalne izloZenosti ftalatima je u tisku, dok je pregledni rad na temu profesionalne
izlozenosti pesticidima u pripremi.
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NOSITEL) PROJEKTA
(voditelj)

Norwegian Institute for
Air Research, Kjeller,
Norveska (M. Dusinska)

NAZIV PROJEKTA RAZDOBLJE

Science-based Risk Governance of Nano-technology 2019. — 2023
(RiskGONE, Grant Agreement No. 814425) ) )
Suradnici s IMI-ja: I. Vinkovic Vrcek (koordinatorica), I. Pavici¢, Z. Franic, B. Pem

Konzorcij: 15 drzava clanica Europske unije, SAD, Iran

SAZETAK
Tijekom prve godine provedbe projekta IMI je sudjelovao na uvodnom sastanku, M6 sastanku odrzanom
na Cipru, WP4 sastanku odrZzanom u Luxembourgu i telekonferencijskim sastancima vezanim za rad unutar
WP2, WP4, WP5 i WP7. IMI je sudjelovao u:
» interlaboratorijskom testiranju Cetiriju razlicitih nanocestica pomocu metode dinamickog rasprsenja
svjetlosti (DLS) (unutar WP4)
» analizama i raspravi o disperzijskim protokolima i standardnim operativnim postupcima (SOP) za
odredivanje veli¢ine Cestica i efikasne gustoce koja e se koristiti unutar WP4 i WP5
» pregledu SOP-a i pripremi za interlaboratorijska testiranja u sklopu zadatka ,Procjena i prilagodba
in vitro sigurnosnih ispitivanja OECD TG-ova kako bi se omogucilo upravljanje rizikom proizvedenih
nanomaterijala”
» analizi puteva stetnih u¢inaka nanomaterijala (AOP).

EUROPSKI SOCIJALNI FOND
Operativni program Ucinkoviti ljudski potencijali

Hrvatska zaklada za znanost
Program ,Znanstvena suradnja” (2 projekta)

NOSITEL) PROJEKTA
(voditelj)

Institut za medicinska
istrazivanja i medicinu
rada, Zagreb

(I. Vinkovic Vrcek)

Suradnici s IMI-ja: I. Pavici¢, B. Pem, K. lli¢
Partnerska ustanova: University of Melbourne, Victoria, Australija

SAZETAK

Nanotehnologija omogucuje inovativna i ucinkovita terapijska i dijagnosticka sredstva i alate. Ipak, lijeCenje
neurodegenerativnih poremecaja jos uvijek predstavlja veliki izazov zbog postojanja krvno-mozdane barijere (BBB) koja
otezava efikasnu dostavu lijeka u mozak. Multifunkcionalne nanocestice (NP) predstavljaju novu i poboljSanu platformu
za vecu ucinkovitost, bioraspoloZivost i cilianu dostavu lijekova preko BBB-a. Stoga je glavni cilj ovog projekta razviti
multifunkcionalni nanosustav koji ¢e omoguciti isporuku lijekova u mozak (BRaiND) za ucinkovito i sigurno lijecenje
abnormalnosti mozga koja su povezana sa starenjem i degeneracijom. U tu svrhu provest ce se specifitne aktivnosti:

=  projektiranje, priprema i karakterizacija BraiND-a

= procjena stabilnosti i sudbine BraiND-a u bioloskim medijima

» mehanicka i kvantitativna procjena interakcije BraiND-a s BBB-om

»  profiliranje u¢inkovitosti i sigurnosti BraiND-a kombiniranim in vitro i in vivo pristupom.

BRaiND ce se temeljiti na nanocesticama selena ili zlata, stabiliziranih polietilen gilkolom i funkcionaliziranih
proteinima koji ciljaju receptore mozga. Na takav multifunkcionalni sustav vezat ¢e se modelni neuroaktivni lijekovi kako
bi se demonstrirala u¢inkovitost, kvalitetai sigurnost BRaiND sustava. Bit ce provedena pazljiva in vitroi in vivoispitivanja
ukljucujudi stabilnost i interakcije BRaiND-a u razli¢itim bioloskim medijima, prolaznost kroz BBB, djelotvornost ciljanja
na specifitna mjesta u mozgu, neuroprotektivnu aktivnost i procjenu sigurnosti njihove primjene. Radni plan projekta
temelji se na validiranim i standardiziranim metodologijama, kao i na inovativnim eksperimentalnim tehnikama.

NAZIV PROJEKTA RAZDOBLIJE

Siguran pristup za razvoj nano-sustava za ciljanu isporuku
lijekova u mozak 2019. - 2023.
(SENDER, HRZZ-PZS-2019-02-4323)
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BRaiND ce se temeljiti na nanocesticama selena ili zlata, stabiliziranih polietilen gilkolom i funkcionaliziranih
proteinima koji ciljaju receptore mozga. Na takav multifunkcionalni sustav vezat ce se modelni neuroaktivni lijekovi
kako bi se demonstrirala ucinkovitost, kvaliteta i sigurnost BRaiND sustava. Bit ¢e provedena pazljiva in vitro i
in vivo ispitivanja ukljucujuci stabilnost i interakcije BRaiND-a u razlicitim bioloSkim medijima, prolaznost kroz
BBB, djelotvornost ciljanja na specifitna mjesta u mozgu, neuroprotektivnu aktivnost i procjenu sigurnosti njihove
primjene. Radni plan projekta temelji se na validiranim i standardiziranim metodologijama, kao i na inovativnim
eksperimentalnim tehnikama.

S obzirom na glavne izazove translacijskih istrazivanja neurodegenerativnih bolesti, strategija SENDER-a
temelji se na Safe-by-Design pristupu, a omogucena je nanotehnoloskim alatima koji analiziraju i manipuliraju
bioloskim procesima na nanoskali, gdje bolesti nastaju i napreduju. Aktivnosti projekta u prvom kvartalu bile su
usmjerene na:

»  organiziranje i upoznavanje istrazivackog tima

»  provodenje postupka odabira i zaposljavanje kandidata na radno mjesto doktorand

» organiziranje i provodenje nabave instrumenta predvidene financijskim planom projekta

» pripremna faza izrade strategije za pripremu definiranih AuNP i SeNP-BRaiND konjugiranih s lijekovima.

NOSITEL) PROJEKTA

_ NAZIV PROJEKTA RAZDOBLJE
(voditelj)
Fizicki odsjek, Jednoslojni polarimetar gama-zracenja za
Prirodoslovno-matematicki primjene u medicinskom oslikavanju i za temeljna
— PR . 2019. - 2023.
fakultet, Sveuciliste u istrazivanja u fizici
Zagrebu (M. Makek) (SiLGaP, HrZZ-PZS-2019-02-5829)

Suradnici s IMl-ja: L. Paveli¢, M. Suri¢ Mihic
Partnerska ustanova: University of Sydney, New South Wales, Australija
SAZETAK

Informacija o polarizacijigama-zraCenjavaznaje umnogim podrucjima suvremenihistrazivanja u fizici. U podrucju
fundamentalnih istrazivanja primjer je fenomen kvantne sprege, koji je moguce proucavati analiziranjem relativnih
polarizacija tri gama-fotona iz raspada orto-pozitronija. U podrucju primjena, vazan je slucaj biomedicinskog
oslikavanja pomocu pozitronske emisijske tomografije (PET), gdje su simulacijske studije pokazale da polarizacijska
informacija, koja se ne koristi u dostupnim PET sustavima, ima potencijal poboljsati kvalitetu slike. Polarizacija
gama-fotona moZe se odrediti putem Comptonova rasprsenja, koje rezultira raprsenim elektronom i rasprSenom
gama-cesticom. Za rekonstrukciju Comtponovih rasprSenja potrebni su pozicijskii energijski osjetljivi detektori, koji
se obitno sastoje od dva sloja, prvog za detekciju elektrona i drugog za detekciju raspsenog fotona. No, u mnogim
primjenama gdje su detektori izrazito segmentirani i sadrZe velik broj kanala, kao u PET-u, sustav utemeljen na
dvoslojnim detektorima imao bi relativno visoku cijenu. U ovom projektu napravit éemo novi, modularni sustav za
mjerenje polarizacije gama-fotona, utemeljen na jednoslojnim detektorima za mjerenje Comptonova rasprsenja.
Pojedini modul ce se sastojati od matrice scintilacijskih detektora, is¢itavanih silicijskim fotomultiplikatorima.
U usporedbi s dvoslojnim sustavima, ovaj koncept nudi mogucnost konstrukcije cjenovno povoljnijih, kompaktnih
i viSenamjenskih uredaja. U projektu ¢emo postaviti sustav od Sesnaest modula, koji ce se primijeniti u dvama
istrazivanjima. U prvom ce se, prvi put, eksperimentalno ispitati mogucnost koristenja informacija o polarizaciji
gama-zraCenja u PET-u, kao vazan korak prema novoj generaciji efikasnijih uredaja za medicinsko oslikavanje.
U drugom ¢e analizirati azimutalne korelacije triju gama-fotona iz raspada orto-pozitronija, da bi se istrazila
kvantna sprega kao temeljni fizikalni koncept.
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Projekti
STRATEGIJA EUROPSKE UNIJE ZA DUNAVSKU REGIJU P
Dnnussnsc.uN
NOS.ITE!J el 97 NAZIV PROJEKTA RAZDOBLIJE
(voditelj)

Institute of Social Ecology, A Sustainable Future for the Danube River
University of Klagenfurt, Basin as a Challenge for the Interdisciplinary 2013. - 2020.

Austrija (V. Winiwarter) Humanities (Danube:Future)

Suradnik s IMI-ja: G. Gajski
SAZETAK

Danube:Future je viSegodiSnji program usmjeren na razvoj interdisciplinarnih istrazivanja i obrazovanja
u Dunavskoj regiji (DRB) te istovremeno sluzi kao podloga za rjeSavanje gorucih pitanja zastite okolisa i
odrzive buduénosti regije. Projekt se sastoji od tri modula: jezgre, jacanja kapaciteta i jacanja odrzivosti u
vezi s istrazivanjima s dugorocnom drustveno-ekoloskom komponentom. Projekt je jedinstvena kombinacija
regionalne, nacionalne i medunarodne inicijative te interdisciplinarnog istrazivanja odrzivosti, koji na taj nacin
pridonosi odrzivom razvoju DRB-3a, s posebnim naglaskom na doprinos u znanosti (149).

EUROPSKA SURADNJA U PODRUCJU ZNANOSTI | TEHNOLOGIJE
ocoskE

EUROPEAN COOPERATION

(10 projekata)
IN SCIENCE AND TECHNOLOGY

NOSITEL) PROJEKTA NAZIV PROJEKTA RAZDOBLJE

(voditelj)

University Medical Center Diagnosis, Monitoring and Prevention of

Hamburg - Eppendorf, Exposure-Related Noncommunicable Diseases  2016. — 2019.
Njemacka (L. T. Budnik) (DiMoPEx, CA15129)

Suradnici s IMI-ja: . Macan (¢lanica Upravnog odbora), Z. Babi¢, Zr. Frani¢, J. Kovati¢, R. Turk, V. M. Varnai

SAZETAK
DiMoPEx pruza mogucnosti interdisciplinarne suradnje medu znanstvenicima u podrucju kronicnih

nezaraznih bolesti uzrokovanih ¢imbenicima okoliSa. Pored toga, projekt je posvecen povecanju interesa
mladih znanstvenika za ovo podrucje istrazivanja, naroCito za razlicite aspekte istrazivanja izlozenosti

c¢imbenicima okolisa.

NOSITELJ PROJEKTA NAZIV PROJEKTA RAZDOBLIE

(voditelj)
Institute of Basic Medical The comet assay as a human biomonitoring tool
Sciences, University of Oslo, 2016. - 2020.
. . (hCOMET, CA 15132)

Norveska (A. Collins)
Suradnici s IMI-ja: G. Gajski (clan Upravnog odbora), M. Mili¢ (¢lanica Upravnog odbora, ¢lanica Core Group,
voditeljica WG 1)
SAZETAK

Brojne studije vezane za biomonitoring populacija koriste komet-test za mjerenje oStecenja molekule DNA.
U vecini slucajeva ispitivanje se primjenjuje na mononuklearnim stanicama iz periferne krvi. Rezultati iz relativno
malih pojedinacnih studija cesto su nedosljedni, a to je prednost za obavljanje skupnih analiza kombinirajuci
podatke iz svih raspolozivih studija. Projekt h\COMET mreza je koja se sastoji od aktivnih istrazivaca u podrucju
ljudskog biomonitoringa primjenom komet-testa. Rezultati dobiveni od tih istrazivaca bit ¢e sastavljeni kao
jedinstvena baza podataka velikog broja pojedinacnih mjerenja oStecenja molekule DNA. Analiza dobivenih
podataka omogucit ce da se utvrdi koji Cimbenici utjeCu na o5tecenje molekule DNA i u kojoj mjeri. Osim toga,
hCOMET e rijeSiti pitanje medulaboratorijske ponovljivosti rezultata osmisljavanjem standardnih protokola tako
da buduce usporedbe rezultata iz razli¢itih studija budu Sto ucinkovitije. Publikacije: (3, 12, 24, 25, 48, 69).
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NOSITEL) PROJEKTA

_ NAZIV PROJEKTA RAZDOBLJE
(voditelj)
Zuyd University of Applied  Anti-MIicrobial Coating Innovations to prevent
Sciences, Heerlen, infectious diseases 2016. - 2020.
Nizozemska (F. Crijns) (AMICI, CA15114)
Suradnica s IMI-ja: I. Vinkovic \ircek (zamjena za ¢lana Upravnog odbora)
SAZETAK

Odrzana je radionica za mlade istrazivace 7. ozujka 2019. u Rigi, Latvija. Na toj je radionici doktorand
K. lli¢ prezentirao rezultate dobivene tijekom svojeg boravka u grupi prof. A. Kahru u Tallinu, Estonija. Na istoj
je radionici I. Vinkovic Vrcek odrzala predavanje pod naslovom ,Obstacles and opportunities on development
for antimicrobial coatings as a scientist”

NOSITEL) PROJEKTA

- NAZIV PROJEKTA RAZDOBLJE
(voditelj)
School of Biochemistry
& Immunology, Trinity European Network of Multidisciplinary Research
Biomedical Sciences and Translation of Autophagy knowledge 2016. - 2022.
Institute, Dublin, Irska (TransAutophagy, CA 15138)
(). Murray)
Suradnica s IMI-ja: M. Ljubojevic
SAZETAK

M. Ljubojevit sudjelovala je na radnom sastanku koji se odrzao 23. — 25. travnja 2019. u Sofiji, Bugarska,
gdje je izabrana za ¢lana Upravnog odbora. Sirok spektar djelatnosti i planiranih aktivnosti vezan uz djelovanje
ove akcije unaprijedit e saznanja i povezati istrazivanja spolnih i starosnih razlika koje se provode u Jedinici
za molekulsku toksikologiju s istrazivanjima procesa autofagocitoze koja se provode u zemljama Europske
unije.

NOSITEL) PROJEKTA

o NAZIV PROJEKTA RAZDOBLJE
(voditelj)
University of Burgundy, Personalized Nutrition in Aging Society: Redox
Dijon, Francuska Control of Major Age-related Diseases (NutRedOx, 2017.-2021.
(M. C. Malki) CA16112)
Suradnik s IMI-ja: M. Geri¢ (¢lan Upravnog odbora)
SAZETAK

Istrazivanja procesa zdravog starenja vazna su jer (a) populacija od 50 viSe godina zauzima udjel od gotovo
trecine populacije Europe, (b) a taj ce udjel vjerojatno jos rasti te je (c) vitalnost u starosti vazan pokazatelj
kvalitete Zivota. Prehrana i starenje teme su koje pokrivaju razne aspekte znanosti i otvarajuci brojna pitanja
pruzaju prostor za nova istrazivanja i povezivanje s drugim znanstvenicima. NutRedOx je usmjeren na utjecaj
redoks aktivnih komponenti hrane na zdravo starenje, kemoprevenciju i redoks kontrolu bolesti povezanih
sa starenjem. Glavni je cilj okupiti stu¢njake iz Europe i ostalih mediteranskih drzava, koji pokrivaju raznolika
znanstvena podrucja, a proucavaju redoks aktivne komponente hrane vazne za starenje organizma, njegovo
zdravlje i osjetljivost prema bolestima. Ovi e stru¢njaci stvoriti odrZiv klaster Centar izvrsnosti NutRedOx
pristupajuci problemu s razlicitih stajalista, s dugorocnim ciljem pruzanja znanstvene podloge za poboljSanje
prehrambenih i Zivotnih navika, zatim izobrazbe multidisciplinarnih istrazivaca te s ciljem podizanja svjesti
zdravih navika u Siroj populaciji. Nadalje, cilj je i povezati se s industrijom kako bi se razvila prehranai lijekovi
povezani s odgovarajucom dabi ljudi (304).



Projekti 67

NOSITEL) PROJEKTA

o NAZIV PROJEKTA RAZDOBLJE
(voditelj)
Erasmus University “Good biomarker practice” to increase the
Medical Center, Rotterdam, number of clinically validated biomarkers 2017. - 2021.

Nizozemska (T. M. Luider) (CliniMARK, CA16113)
Suradnik s IMI-ja: G. Gajski (¢lan Upravnog odbora)

SAZETAK

Pokazalo se da veliki broj cirkulirajucih proteina moze ukazivati na znakove nastanka bolesti, odgovor nalijecenje
ili prognozu pacijenata. Identifikacija ovih biomarkera znacajna je u vidu poboljsanja personalizirane medicine koja
se temelji na jednostavnim testovima krvi. Na primjer, dijagnoza i prognoza s biomarkerima znacajno je poboljsala
opstanak pacijenata i smanijila troskove zdravstvene skrbi kod bolesnika s rakom debelog crijeva. Nazalost, unatoc
znadajnim investicijama za povecanje broja studija na biomarkerima, samo je oko 150 od tisucu identificiranih
biomarkera trenutno u klinickoj praksi. To je uglavnom uzrokovano dugotrajnim procesom pouzdane detekcije
biomarkera, nereproducibilnosti studija koje odreduju klinicku vrijednost biomarkera i neuskladenosti u studijama
koje provodi akademska zajednica, a Sto je potrebno za regulatorno i trZiSno odobravanje. Kako bi se povecao broj
klinicki validiranih biomarkera, a ne daljnje povecanje broja studija otkrivanja biomarkera, CliniMARK €e poboljsati
kvalitetu i reproducibilnost studija i uspostaviti koherentni razvoj biomarkera od otkrica do uvodenja na trziste.

NOSITEL) PROJEKTA
(voditelj)

National Institute of Network on the Coordination and Harmonisation

Occupational Health, Oslo,  of European Occupational Cohorts (OMEGA-NET, 2017. - 2021.
Norveska (I. S. Mehlum) CA16216)

Suradnice s IMI-ja: J. Macan (¢lanica Upravnog odbora), Zr. Franic, A. Bjelajac

SAZETAK

Glavni je cilj ove akcije stvoriti mrezu kako bi se optimizirala upotreba kohorti radne i opée populacije u
Europi. Ciljevi OMEGA-NET projekta su: unaprjedenje suradnje medu postojecim kohortnim istrazivanjima,
prikupljanje informacija o zaposlenju i profesionalnoj izlozenosti, koordinacija i harmonizacija istrazivanja o
procjeni izloZzenosti u radnoj populaciji te unaprjedenje integrirane strategije istrazivanja zdravlja radnika u
Europi. Ocekuje se unaprjedenje na dokazima temeljnih preventivnih strategija usmjerenih na zdravlje na
radu. Suradnici IMI-ja uklju¢eni su u radne grupe koje se bave unaprjedenjem prevencije profesionalnih koznih
bolesti i mentalnih poremecaja povezanih s radom. Sastanak radnih grupa i upravnog odbora odrzan je u
Zagrebu u listopadu 2019., a IMI je bio domacin sastanka. Na tom je sastanku J. Macan odrZala predavanje o
aktualnim istrazivanjima koja provodi Jedinica za medicinu rada i okolisa.

NOSITEL) PROJEKTA
(voditelj)

University of Lodz, Poljska  Cancer Nanomedicine — from the bench to the 2018. - 2022
(B. Klajnert-Maculewicz) bedside (Nano2Clinic, CA17140) ' ’

Suradnica s IMI-ja: I. Vinkovit Vir¢ek (¢lanica Upravnog odbora, voditeljica WG 2)

SAZETAK

Doktorandici R. Barbir dodijeljena je stipendija za kratkotrajni istrazivacki boravak na Instituto de Ciencia de Materiales
de Aragbn u Zaragozi, Spanjolska (18. veljace - 14. travnja 2019,). Pod mentorstvom prof. J. Martineza de la Fuente
doktorandica Barbir provela je fizikalno-kemijska istraZivanja interakcije srebrnih nanocestica s modelnim proteinima. Plan
istrazivatkog boravka u skladu je s radnim planom projekta NanoFaceS i €init ce dio doktorske disertacije doktorandice
Barbir.

Doktorandici B. Pem dodijeljena je stipendija za kratkotrajni istrazivacki boravak na University of the West of England u
Bristolu, UK (18. veljace - 14. travnja 2019.). Pod mentorstvom prof. A. Adanatzkog doktorandica Pem razvijala je ratunalne
modele za opisivanje i predvidanje ponasanja nanocestica obloZenih funkcionalnim molekulama. Razvijeni modeli upotrijebit
Ce se zaispitivanja interakcija funkcionaliziranih nanocestica s bioloskim sustavima u sklopu projekta NanoFaceS.

Vloditeljica WP2 I. Vinkovic \ir¢ek i doktorandica R. Barbir sudjelovale su na prvoj Nano2Clinic proljetnoj Skoli, odrzanoj u Trstu,
Italija (8. - 11. travnja 2019.). Tiiekom Skole odrzana su brojna predavanja iz svih podru¢ja nanomedicine. I. Vinkovic Vréek odrzala
je predavanje pod naslovom ,Safe-by-design approach to foster clinical translation of nano-enabled medical products’; u kojem
je pozvala tlanove znanstvene zajednice na razmisljanje o sigurnosti materijala i odmak od uobicajenog fokusa na efikasnost.

NAZIV PROJEKTA RAZDOBLJE

NAZIV PROJEKTA RAZDOBLJE
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R. Barbir prezentirala je poster ,Biocompatibility evaluation of selenium nanoparticles as promising delivery
nanosystems"”. U suradnjis |. Vinkovic Vir¢ek predstavljen je i poster dr. A. Selmani ,Stability of selenium nanoparticles as
novel anticancer delivery vehicle in relevant biological media”

Doktorand R. Ramirez Jiménez iz Instituto de Ciencia de Materiales de Aragdn, Zaragoza, Spanjolska, proveo je mjesec
dana (14 rujna — 14. listopada 2019.) na IMI-ju u svrhu rada na razumijevanju mehanizma djelovanja nanomedicinskih
pripravaka te poboljSanju njihove biokompatibilnosti i sigurnosti. Na IMI-ju je ucio Safe-by-Design pristup razvoju
nanosustava za ciljanu dostavu lijekova za antitumorsku terapiju. Takoder, NanoFaceS grupa imala je velike koristi
od njegovog iskustva u sintezi nanofarmaceutika. Studijski boravak rezultirao je razmjenom znanja i produbljivanjem
spoznaja o specificnim aspektima medicinske primjene nanomaterijala i koristenju ucinkovitijih i sigurnijih pripravaka.

Prva konferencija Nano2Clinic ,Cancer nanomedicine: from the bench to the bedside” odrzana je 15. — 17.
listopada 2019. u Rigi, Latvija. Konferencija je okupila vodece europske i svjetske stru¢njake iz podrucja nanomedicine
kako bi iznijeli najnovija postignuéa u razvoju nanomaterijala za terapiju karcinoma. Voditeljica WG2 1. Vinkovic Vrcek
moderirala je jednu od grupa predavanja. Doktorandica B. Pem odrZala je kratko predavanje: ,Effect of particle shape
and size on the interactions of gold nanoparticles with proteins of different glycosylation status”.

NOSITEL) PROJEKTA
(voditelj)
Vienna BioCenter

NAZIV PROJEKTA RAZDOBLJE

Correlated Multimodal Imaging in Life Sciences

Core Facilities, Bec, 2018. - 2022.
Austrija (A. Walter) (COMULIS, CA 17121)

Suradnici s IMI-ja: D. Karaica, I. Vrhovac Madunié

SAZETAK

D. Karaica i I. Vrhovac Madunic sudjelovali su na tri uzastopna sastanka WG 3 na kojima se raspravljalo o mogucim
trenutnim i novim korelativnim bioimaging pristupima (18. — 21. ozujka 2019., Porto; 14. — 17. travnja 2019., Glasgow;
23. — 25. travnja 2019., Bruxelles). Takoder, aktivno su pridonijeli izradi repozitorija trenutno poznatih korelativnih
bioimaging tehnika i odgovarajucih programa za akviziciju i procesuiranje slika, kao i liste naziva trenutno postojecih
korelativnih i drugih mikroskopskih tehnika (Porto i Glasgow). Osim toga, sudjelovali su u raspravama oko moguce
aplikacije novih korelativnih bioimaging pristupa u analizi tkiva koZe (Bruxelles) te su aktivno uspostavljali kontakte sa

znanstvenicima iz razlicitih zemalja Europske unije u pogledu zajednickog uspostavljanja novih korelativnih bioimaging
pristupa.

NOSITEL) PROJEKTA

1 NAZIV PROJEKTA RAZDOBLJE
(voditelj)
Erasmus University
Medical Center, Genomics of MusculoSkeletal traits Translational 2019, — 2023
Rotterdam, Nizozemska Network (GEMSTONE, CA18139) ' '

(F. Rivadeneira)
Suradnica s IMl-ja: S. Cvijeti¢ Avdagic
SAZETAK

Projekt okuplja Sirok spektar istrazivaca koji se bave koStanom biologijom i primarno je usmjeren na
farmakogenetiku. Cilj je nova otkrica u podrucju misSicno-koStane genetike prenijeti u smislenu klinicku primjenu.
Jedna od radnih grupa usmijerena je na populacijska istrazivanja epigenetickih cimbenika u etiologiji kostanih bolesti.
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OSTALI EUROPSKI PROJEKTI

European Agency
Europska agencija za sigurnost i zdravlje na radu ;.% et
NOSITELI PROJEKTA  \7)\ proJEKTA RAZDOBLIE
(voditelj)

National Public
Health Institute,
Budimpesta,
Madarska (F. Kudasz)
Suradnica s IMI-ja: S. Cvijeti¢ Avdagic
SAZETAK

U suradnji s Madarskim zavodom za javno zdravstvo proveden je projekt financiran od strane Europske agencije za
zdravlje i sigurnost na radu u kojem su sakupljeni podatci o internetski dostupnim smjernicama i drugom materijalu
vezanom uz smanjenje rizika od izlozenosti opasnim tvarima na radnom mjestu na hrvatskom i slovenskom jeziku.
Popis s kratkim opisima dostupnog materijala objavljen je na mreznim stranicama Europske agencije za zdravlje i
sigurnost na radu (https:/osha.europa.eu).

Good practice case study on dangerous substances  2019.

Politehnicki institut, Portugal -E TECNOLOGIA DA SAUDE
NOSITEL) PROJEKTA
(voditelj)

Lisbon School of
Health Technology,
Polytechnic Institute
of Lisbon, Portugal
(S. Viegas)

Suradnik s IMI-ja: G. Gajski

SAZETAK

CytoVet projekt dat ce eksperimentalne podatke koji bi omogucili predvidanje Stetnih ucinaka i procjene
rizika za izlozene radnike u veterinarskim bolnicama i klinikama. Projekt e odgovoriti na pitanje moze li
izlozenost citotoksicnim lijekovima predstavljati rizik za zdravlje ljudi u profesionalnom okruzenju (309).

NAZIV PROJEKTA RAZDOBLIJE

Occupational Exposure to Cytotoxic Agents in

Veterinary Hospitals and Clinics (CytoVet) 2017. - 2013.

3
3.2.A.2. Program Ujedinjenih naroda za okolis (UNEP) @@7}
Medunarodna agencija za atomsku energiju (IAEA) IAEA

NOS.ITE!J ARl NAZIV PROJEKTA RAZDOBLIJE
(voditelj)

Dept. of Nuclear

Sciences and

Applications, Enhancing the Inventory of Aerosol Source Profiles

International Atomic Characterized by Nuclear Analytic Techniques in 2017. - 2019.

Energy Agency, IAEA, Support of Air Quality Management (RER/7/011)
Seibersdorf, Austrija
(R. P. Alvarez)

Suradnici s IMI-ja: I. Besli¢, S. Davila, R. Godec

SAZETAK
Projekt je inicijalno planiran za razdoblje od dvije godine, a naknadno je produljen na 2019. godinu. Razlog je u
zavrsetku planiranih aktivnosti vezanih uz nabavu opreme i potroSnog materijala te evaluacije dobivenih rezultata.
Na TC Final Coordination Meeting, EVT(1901605), odrzanog od 25. do 29. studenoga 2019. u Lisabonu, Portugal,
predstavnici drzava sudionica prikazali su opsege provedenih sakupljanja uzoraka i analiza. Na sastanku su
prisustvovali predstavnici iz 19 drzava sudionica. Dogovoren je okvirni program i planirane aktivnosti za sljedeci
projekt RER 7012 koji bi bio nastavak projekta RER7011.
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Odluceno je kako e se osigurati kupnja vise referentnih sakupljaca frakcija lebdecih ¢esticai MABI aethelometara
za odredivanje crnog ugljika. OdluCeno je da e se nastaviti kampanja uzorkovanja zapoceta tijekom proslog RER
projekta s dinamikom uzorkovanja svaki treci dan. Uzorkovanje e se provoditi na teflonskim filtrima, a distribuciju
filtara preuzeli su djelatnici IMI-ja, kao Sto je to bilo i u proslom projektu. Odluceno je kako ce se tijekom projekta
organizirati jedna radionica za rad s velikim bazama podataka na Cipru, jedan koordinacijski sastanak za evaluaciju
pristiglih rezultata proslog projekta u Becu te zavrsni koordinacijski sastanak koji ce se organizirati u Moldaviji.
Na sastanku smo informirani o statusu znanstvenog rada koji je predan na recenziju, a sadrzi obradu i rezultate
proslog projekta.

U okviru novog projekta za IMI je zatrazen multielementni referentni materijal za 28 elemenata ¢ije su
koncentracije minimalno trostruko vise od granice detekcije uredaja za rendgensku fluorescenciju (XRF). Za IMI su
naruceni i jednoelementni certificirani referentni materijali za XRF analizu te certificirani referentni materijali za
analizu elementnog ugljika (EC) i organskog ugljika (OC).

3.2.A.3. Projekti ministarstava Vlade

MINISTARSTVO ZASTITE OKOLISA, MEKSIKO

Savezno drzavno tijelo za zastitu okoliSa (PROFEPA) e
PROFEPA
NOS.ITE!J el NAZIV PROJEKTA RAZDOBLJE
(voditelj)
Autonomous

University of Tlaxcala,
Autonomous National
University of Mexico,
Meksiko (R. Valencia)

Suradnica s IMI-ja: M. Mili¢

SAZETAK

U okviru projekta nastavljena su istrazivanja vezana uz toksi¢nost aflatoksina i mikotoksina (2) te ostecenja
DNA u poljoprivrednika (332).

The general project of evaluation of the genotoxic

risk from exposure to environmental pollutants 2016. - 2020.

MINISTARSTVO OBRANE, SAD
Agencija za smanjenje obrambenog rizika (DTRA)

NOSITEL) PROJEKTA
(voditelj)
Institut za medicinska
istrazivanja i medicinu  CNS-active, Orally Bioavailable, Zwitterionic Oximes
rada, Zagreb for Organophosphate
(Z. Kovarik)
Suradnici s IMI-ja: S. Zunec, V. Micek
Partneri iz SAD-a: University of California San Diego, La, Jolla, CA (P. Taylor), The Scripps Institute of
Science, La Jolla, CA (K. B. Sharpless) i dr.
SAZETAK

Nasa se istrazivanja odnose na detaljnu farmakokineticku i farmakodinamicku karakterizaciju aldoksima
(dizajniranih u suradnji s laboratorijem nobelovca K. Barryja Sharplessa) koji zbog svojih dipolarnih svojstava

prolaze kroz krvno-mozdanu barijeru i tako mogu biti aktivni u mozgu kao antidoti pri trovanju sa zivéanim
bojnim otrovima (83).

NAZIV PROJEKTA RAZDOBLIJE

2019. - 2022.
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MINISTARSTVO ZNANOSTI | OBRAZOVANJA RH
Bilateralne suradnje u podrucju znanosti i tehnologije (7 projekata) $$ MINISTARSTVO ZNANOSTI

REPUBLIKE HRVATSKE
A pd

NOSITEL) PROJEKTA
(voditelj)

Institut za medicinska
istrazivanja i medicinu rada,
Zagreb (G. Gajski) Procjena toksikoloske sigurnosti toksina iz
National Institute of Biology, hrane (SafeFood, bilateralni HR-SI)
Ljubljana, Slovenija

(B. 2egura)

NAZIV PROJEKTA RAZDOBLJE

2018. - 2019.

Suradnici s IMI-ja: M. Gerig, . irhovac Madunig, J. Madunic

SAZETAK

Cilj je ovog projekta procijeniti toksicni ucinak toksina prisutnih u hrani u uvjetima in vitro na primarnim ljudskim
limfocitima periferne krvi koji se koriste kao osjetljivi pokazatelji stupnja izlozenosti pojedinim toksikantima, te
na ljudskim stanicama karcinoma jetre (HepG2) koje sadrze enzime koji sudjeluju u metabolizmu toksikanata.
B-metilamino-L-alanin (BMAA) posjeduje klastogeni potencijal za stanice ljudske krvi te su potrebna daljnja
istrazivanja njegovih kronicih u¢inaka (26, 288).

NOSITEL) PROJEKTA
(voditelj)

Institut za medicinska
istrazivanja i medicinu rada,
Zagreb (I. Vinkovic Vrcek)
Institute of Farmaceutical
Sciences, University of Graz,
Austrija (E. Roblegg)

NAZIV PROJEKTA RAZDOBLIJE

Farmakokineticki profil nanocestica srebra:
uloga bioloskih barijera 2018. - 2019.
(NanoPasS, bilateralni HR-AT)

Suradnici s IMI-ja: I. Pavicic, K. Ili¢, I. Vinkovi¢ \ircek

SAZETAK

Od 18. do 22. veliace 2019. na IMl-ju su boravile S. Hartl i C. Tetyzcka, doktorandice sa Zavoda za
farmaceutsku tehnologijju i biofarmaceutiku SveucilisSta u Grazu, gdje su provodile stanicne eksperimente
odredivanja toksicnog ucinka nanoCestica srebra i selena. Doktorand K. lli€ boravio je na Leibniz Institutu
za fotonicku tehnologiju (Leibniz-IPHT) u Jeni, Njemacka (1. — 26. srpnja 2019.). Pod vodstvom prof.
W. Frizschea radio je na ispitivanju adsorpcije proteina na povrsinu nanocestica tehnikom rezonancije lokaliziranog
povrsinskog plazmona (LSPR) nastavljajuci i razvijajuci prethodne eksperimente u sklopu hrvatsko-njemacke suradnje.

Clanovi NanoFaceS grupe (1. Vinkovi€ Viréek, I. Pavicic i K. Ilié) sudjelovali su na 10. BioNanoMed konferenciji koja je
odrzana od 15. do 17. travnja 2019. u Grazu, Austrija. |. Vinkovi¢ \ircek je odrZala predavanje pod naslovom ,Sex-related
in vivo Response to Metallic Nanoparticles’, dok su I. Pavicic i K. llic prezentirali rezultate suradnje sa Sveucilistem u
Grazu putem dvaju posterskih priopéenja: ,Biocompatibility assessment of selenium nanoparticles as novel biocidal
nanomaterial” i ,Interaction of silver nanoparticles with biological barriers".

0d 11.do 13.rujna 2019. u Salzburgu, Austrija, odrzana je konferencija 72 International Particle Toxicology Conference.
Misija konferencije bila je okupljanje toksikologa sa svih krajeva svijeta kako bi diskutirali o pitanjima sigurnosti, primjene
i istraZivackog pristupa toksikologiji Cestica. Suradnica projekta R. Barbir sudjelovala je s posterskim priopcenjem pod
naslovom ,Sex-related in vivo response to silver nanoparticles after subacute oral exposure” Na posteru je izloZila
najnovije rezultate animalnih pokusa o utjecaju spolnih razlika na odgovor organizma na subakutnu izloZenost
nanocesticama srebra. Doktorand E. Gali¢ takoder je izlagao svoje istraZivanje genotoksicnosti nanocestica srebra i
selena u posterskom priopenju pod naslovom ,Genotoxocity of silver and selenium nanoparticles on human epithelial
cells” Istrazivanje je provedeno suradnjom NanoFaceS grupe s istrazivackim grupama Sveucilista u Osijeku i Grazu.

Dvije znanstvene publikacije s rezultatima rada na projektu pripremljene su za objavu.
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NOSITEL) PROJEKTA

voditelj
Institut za medicinska

istrazivanja i medicinu rada,

Zagreb (I. Vinkovic Vr¢ek) Multipleksna karakterizacijska platforma za
Leibniz Institute of Photonic  nano-bio sucelje (bilateralni HR-DE)
Technology, Jena, Njemacka

(W. Fritzsche)

Suradnici s IMl-ja: R. Barbir, G. éinko, B. Pem, K. llic

SAZETAK

Tijekom dvogodisnjeg razdoblja zavrSeni su svi planirani eksperimenti te je u tijeku priprema prve zajednicke publikacije.
Osim toga, otvoreni su i novi vidovi suradnje na podrucju primjene multipleksne karakterizacijske platforme za detekciju
nanoplastike u bioloskim uzorcima.

Doktorandica B. Pem boravila je na Leibniz Institutu za fotonicku tehnologiju u Jeni, Njemacka
(11. studenoga — 7. prosinca 2019.), gdje je ucila tehniku rezonancije lokaliziranog povrsinskog plazmona (LSPR) i odradila
eksperimente pracenja vezanja fibrinogena za povrsinu zlatnih nanocestica, Sto se direktno nadovezuje na prethodne
radove doktoranada NanoFaceS grupe. Za vrijeme boravka obavljena su preliminarna mjerenja interakcije proteina s
nanocesticama tehnikom SERS (eng. Surface Enhanced Raman Spectroscopy). Svoje novosteceno znanje doktorandica
¢e moci primijeniti na nastavak pokusa u Zagrebu. U Fraunhofer Institutu za imunologiju i celularnu terapiju u Leipzigy,
Njemacka, odrzan je skup DA Mitteldeutschland (29. studenoga 2019.) koji okuplja stru€njake u podrucju istrazivanja DNA
i primjene nanoestica u razvoju senzora i dijagnostickih uredaja. Skup je organiziran u suradnji s Leibniz Institutom za
fotonicku tehnologiju iz Jene i SveuciliStem u Potsdamu. Doktorandica Pem predstavila je NanoFaceS projekt usmenim
priopéenjem pod naslovom ,Interaction of metallic nanoparticles with biomolecules: the implications for nano-biointerface”

NanoFaceS grupa ugostila je mladu znanstvenicu s Leibniz Instituta za fotonicku tehnologiju iz Jene, Njemacka, od
9.do 16. prosinca 2019. Doktorandica E. Podlesnaia bavi se razvojem metoda za sintezu anizotropnih nanocestica zlata te
namjerava prosiriti svoje podrucje rada na druge tipove nanomaterijala. Cilj njezinog posjeta bio je nauciti metode sinteze
nanocestica srebra i selena razlicitih velicina i oblika. NanoFaces tim takoder je imao velike koristi od njezinog znanja i
iskustva. Ovaj posjet rezultirao je jacanjem hrvatsko-njemacke suradnje kroz bilateralni projekt te je razmjena znanja bila
na dobrobit obiju institucija partnera.

NAZIV PROJEKTA RAZDOBLJE

2018. - 2019.

NOSITEL) PROJEKTA
(voditelj)

Institut za medicinska
istrazivanja i medicinu rada,
Zagreb (Z. Kovarik)

Reserch Center for Eco-
enviromental Sciences,
Peking, Kina (Q. Xie)

Suradnici s IMI-ja: T. Cadez, M. Katalini¢, A. Zandona

SAZETAK

Cilj je ovog projekta da s kolegama iz Kine istrazimo utjecaj pesticida na aktivnost i ekspresiju AChE kako bismo
objasnilimehanizam regulacije AChE na stani¢nom nivou. Odabrano je nekoliko organofosfornih pesticida u uporabi
te su odredene konstante inhibicije aktivnosti AChE, a molekulskim modeliranjem opisane klju¢ne interakcije u
aktivnom mjestu enzima (334).

NAZIV PROJEKTA RAZDOBLIJE

Effects of selected pesticides on neuronal
acetylcholinesterase expression 2019. - 2021.
(bilateralni HR-CN)
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NOSITEL) PROJEKTA
(voditelj)

Institut za medicinska
istrazivanja i medicinu
rada, Zagreb

(S. Herceg Romanic)
Institut za fiziku,
Univerzitet u Beogradu,
Srbija (G. Jovanovic)
Suradnici s IMI-ja: D. Zeljeiiﬁ, V.. Muzini¢, D. Klinci¢, G. Mendas Starcevic

SAZETAK

Primjena naprednih statistickih metoda s ciljem procjene izloZenosti ope populacije postojanim organoklorovim
spojevima. Buduca istrazivanja ukljuCuju ispitivanje primjene statistickih metoda strojnog ucenja (umjetne
neuronske mreze, metode potpornih vektora i stabla odlucivanja) u okviru programa R i Weka, s obzirom na faktore
koji utjecu na razine organoklorovih spojeva u maj¢inom mlijeku.

NAZIV PROJEKTA RAZDOBLJE

Postojani organoklorovi spojevi u majc¢inom
mlijeku i njihov moguci ucinak na razinu primarnih
ostecenja DNA u ljudskim stanicama

(bilateralni HR-RS)

2019. - 2021.

NOSITEL) PROJEKTA

. NAZIV PROJEKTA RAZDOBLJE
(voditelj)
Institut za medicinska
istrazivanja i medicinu Inhibitori acetilkolinesteraze kao potencijalni
rada, Zagreb (G. Gajski) terapeutici za Alzheimerovu bolest:
. R . iy . 2019. - 2021.
Institut za nuklearne prooksidativna i citogenotoksi¢na svojstva
nauke ,Vinca“, Beograd, (SafeAChE, bilateralni HR-RS)
Srbija (M. Colovic)
Suradnici s IMI-ja: M. Geri¢, M. Mili¢
SAZETAK

Cilj je projekta procjena prooksidacijskog i toksicnog ucinka novo sintetiziranih polioksometalatnih spojeva
koji pokazuju inhibitoran ucinak na AChE, ciljni enzim lijekova koji se primjenjuju kao simptomatska terapija kod
pacijenata oboljelih od Alzheimerove bolesti.

NOSITEL) PROJEKTA
(voditelj)

Institut ,,Ruder Boskovic*,
Zagreb (S. Orlic)

Chinese Academy of
Sciences, Peking, Kina (A. Hu)

Suradnik s IMl-ja: G. Gajski

SAZETAK

Cilj projekta je procijeniti vrste i koncentracije tipicnih novih organskih zagadivaca u primorskim gradovima
i okolisu koji ih prima, te njihove vremenske i prostorne karakteristike raspodjele, obrasce migracije i razlike u
zemljama. Obilje i sastav zajednica tipicnih gena otpornosti na antibiotike u kanalizacijskim postrojenjima i
okruzenju koje ih prima u dvjema drzavama, te njihove vremenske i prostorne karakteristike raspodjele, obrasci
migracije i razlike u zemljama. Osim toga, projekt e razjasniti povezanost novih organskih zagadivaca i gena
otpornosti na antibiotike i procijeniti ekoloski rizik.

NAZIV PROJEKTA RAZDOBLJE

Rasprostranjenost gena za rezistenciju na
antibiotike u postrojenjima za obradu otpadnih  2019. — 2021.
voda u Hrvatskoj i Kini (bilateralni HR-CN)
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3.2.B. STRUCNI PROJEKTI
NAZIV UGOVARATEL) VODITEL)
Pruzatelj usluga: Jedinica za dozimetriju zracenja i radiobiologiju
Oblikovanje ENA istrazivacke platforme:
ENA — European NORM association.
A joint project between EAN NORM & Radiockologie GmbH, Dresden, L Prlic
European ALARA Network. Nastavak Njemacka, Project Coordinator IAF '
TREN/H4/51/2005 of the European
Commission (EC) (od 2005.)
. SCK-CEN Academy for Nuclear Science . Prlic i M. Suric
HRPE Development of a training and Technology, Belgiia Mihié (IMI)

curriculum for radiation protection

. . Rudarsko-geoloSko-naftni fakultet
experts in Croatia

(RGN), SveuciliSte u Zagrebu

T. Clarijs (SCK-CEN)
Z. \Veinovic (RGN)
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4. STRUCNI OBLICI RADA

g 4.1. Jedinica za uzgoj
laboratorijskih zivotinja

 DJELATNICI JEDINICE

VODITEL)
\Vedran Micek, dr. vet. med., strucni suradnik u sustavu znanosti

SURADNICA
dr. sc. Mirjana Matausic Pisl, dr. vet. med., znanstvena suradnica do 31. 12. 2019.

TEHNVI(':KA SURADNICA
Kata Smaguc, tehnicarka

@ POSLOVANJE JEDINICE

Jedinica za laboratorijske Zivotinje bavi se uzgojem i drzanjem Stakora soja HsdBrlHan:Wistar,
proizvodaca tvrtke Harlan Italy, za potrebe znanstvenoistrazivackih projekata zaposlenika IMI-ja i
drugih znanstvenih i medicinskih ustanova u Hrvatskoj. U prostorijama Jedinice nalaze se potrebni
uredaji i oprema kojima se osigurava kvalitetan uzgoj i drzanje Zivotinja u skladu sa Zakonom o
zastiti zivotinja (NN 102/17) i s Pravilnikom o zastiti Zivotinja koje se koriste u znanstvene svrhe
(NN 55/13). Na temelju RjeSenja Ministarstva poljoprivrede RH, Uprave za veterinarstvo i sigurnost
hrane iz 2016. IMI je registrirani pravni subjekt s dozvolom uzgoja i distribucije vrste Stakor (Rattus
norvegicus) te provedbe pokusa na vrstama mis (Mus musculus) i Stakor (Rattus norvegicus) u razdoblju
od 10 godina. Uzgoj zivotinja odvija se planski prema definiranim potrebama znanstvenoistrazivackih
projekata koji svoju djelatnost temelje na uporabi animalnih modela. Zivotinje u uzgoju hrane se
peletiranom hranom (4RF21 GLP certifikat za Zivotinje u uzgoju i 4RF25 GLP certifikat za rasplodne
Zenke i podmladak) talijanskog proizvodaca Mucedola s .r. I. Ta se hrana komercijalno dobavlja
uz potrebne potvrde o kakvoci, nacinu pohranjivanja i roku valjanosti te se skladisti u zasebnoj
prostoriji kako bi se izbjegla moguénost kemijskog, fizikalnog i mikrobiologkog onetigéenja. Zivotinje
se napajaju vodom iz javne vodovodne mreze putem pojilica, uz svakodnevne izmjene. Kavezi se
pune industrijski proizvedenom prostirkom koja se komercijalno dobavlja uz potrebne potvrde o
kakvoci, uputama o nacinu pohranjivanja i rokom valjanosti, a sastoji se od procesiranih komadica
drveta. Odrzavanje kakvoce rasplodnog materijala temelji se na sustavu nesrodenog parenja.
S ciljem osiguravanja vecega broja Zivotinja provodi se parenje poligamnih skupina (haremsko
parenje) u kojem se poStuje minimalni dopusteni prostor haremske jedinice, odnosno broj zenki na
jednog muzjaka ovisi o dopustenoj podnoj povrsini kaveza. Sanitacija prostorija obavlja se tjedno
kako bi se smanjila moguénost oneciscenja iz okolisa. Kavezi i pojilice mehanicki se i kemijski Ciste i
dezinficiraju, a prostirka se mijenja tri puta na tjedan. Pregled i njegu zivotinja svakodnevno obavlja
kvalificirano osoblje. Sve postupke sa Zivotinjama vezane uz in vivo istrazivanja (aplikacije spojeva,
nadzor, kirurski zahvati, usmrcivanje i uzorkovanje bioloskih materijala/tkiva) provodi kvalificirano
osoblje sukladno preporukama i smjernicama suvremene veterinarske prakse koja se odnosi na
podrucje rada s laboratorijskim glodavcima.

Tijekom 2019. uzgojene zivotinje upotrijebljene su u istrazivanjima za potrebe realizacije dvaju
projekata financiranih sredstvima Hrvatske zaklade za znanost: ,Starosno-ovisna ekspresija
membranskih prijenosnika u Stakora” (AGEMETAR, IP-11-2013-1481, IMI) i ,Lipidi hrane, spol i dob u
patogenezi metabolickog sindroma” (DietMetSyn, IP-2016-06-3163, Veterinarski fakultet, Sveuciliste
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u Zagrebu).

TroSkovi uzgoja i drzanja Zivotinja pokrivaju se iz namjenskih sredstava IMI-ja i sredstava ostvarenih
prodajom zivotinja institutskim i izvaninstitutskim korisnicima. Kontrola zdravstvenog stanja zivotinja
u uzgoju provodi se u Veterinarskom institutu u Zagrebu patoanatomskom, bakterioloskom i
parazitoloskom pretragom nasumicno odabranog uzgojnog uzorka.

4.2. Centar za kontrolu
otrovanja

@ DJELATNICI CENTRA

VODITELJICA

mr. sc. Rajka Turk, mag. pharm., stru¢na savjetnica u sustavu znanosti
SURADNICI

Suradnici Jedinice za medicinu rada i okolisa (pogl. 2.5.)

8 POSLOVANJE CENTRA

Informacijska sluzba Centra za kontrolu otrovanja primila je 2401 poziv zdravstvenih ustanova i
pojedinaca u Hrvatskoj vezanih za akutna otrovanja. Za potrebe industrijeizradeno je 97 toksikoloskih
ocjena i 4 izvjeStaja za registraciju pesticida prema Zakonu o sredstvima za zastitu bilja i Uredbi (EZ)
br. 1107/2009 o stavljanju na trziSte sredstava za zastitu bilja. Za potrebe industrije izradeno je
37 misljenja za registraciju biocidnih proizvoda prema Zakonu o biocidnim pripravcima i Uredbi (EZ)
br. 528/2012 o stavljanju na trziste biocidnih proizvoda.

Nastavljena je suradnja s Agencijom za lijekove i medicinske proizvode u podrucju pracenja
otrovanja lijekovima (farmakovigilancije). Nastavljena je suradnja s Ministarstvom poljoprivrede
RH na izmjenama Nacionalnog akcijskog plana za postizanje odrzive uporabe pesticida i pratecim
pravilnicima. Nastavljena je suradnja s Ministarstvom rada i mirovinskog sustava RH na izmjenama
Direktive 2004/37/EZ o karcinogenim ili mutagenim tvarima na radu. Nastavljena je suradnja
s Hrvatskim zavodom za hitnu medicine i Hrvatskim zavodom za javno zdravstvo — Sluzbom za
toksikologiju na izradi Smjernica za primjenu antidota u hitnoj medicini.

Nastavljeno je objavljivanje godisnjih strucnih izvjeséa CKO-a u Casopisu Arhiv za higijenu rada
i toksikologiju na hrvatskom i engleskom jeziku (177). Objavljen je strucni rad o profesionalnim
otrovanjima koja su u 2018. zabiljezena u Centru za kontrolu otrovanja (117). Nastavljeno je
objavljivanje kratkih priopcenja s ciljem informiranja javnosti o aktualnim otrovanjima uz savjete za
njihovu prevenciju (180).

CKO je nastavio sudjelovati u prospektivnom epidemioloskom istrazivanju pod nazivom ,Study
on Viperidae Family Snake bites in Central and Eastern European Countries (CEE-VIPER)” (voditel;:
dr. sc. M. Brvar, dr. med., Slovenski Centar za kontrolu otrovanja, Ljubljana, Slovenija) s podatcima o
ucestalosti i obiljezjima ugriza europskih zmija otrovnica za koje je CKO konzultiran tijekom 2019.

CKO se ukljucio i u istrazivanje pracenja slucajeva otrovanja sadrzajem e-cigareta pod nazivom
.PRECISE Project: Potential Risks from Electronic Cigarettes & their technical Specifications in
Europe” (voditelj: dr. sc. A. Vardavas, dr. med., Medicinski fakultet Sveucilista u Kreti, Heraklion,
Grcka) s podatcima o slucajevima za koje je CKO konzultiran tijekom godine.

Rezultati pilot-faze CKO projekta ,Sprjecavanje otrovanja dojencadi i predskolske djece
edukativnom intervencijom usmjerenom na roditelje” prikazani su na 39. kongresu Europskog
udruZenja centara za kontrolu otrovanja i klinickih toksikologa (Napulj, Italija) (264). Za Europsku
agenciju za kemikalije izradena je ocjena prijedloga razvrstavanja i oznacavanja za kemikaliju
4-vinilcikloheksen diepoksid, u svojstvu izvjestitelja Odbora za procjenu rizika (361).
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5. ZNANSTVENOISTRAZIVACKI POLIGON ,SUMBAR”

@ VODITEL) POLIGONA

mr. sc. Josip Tondi¢, dr. vet. med., strucni suradnik u sustavu znanosti

® POSLOVANJE POLIGONA

IMI-jev znanstvenoistrazivacki poligon Sumbar, povréine 2 153 ha, nalazi se u blizini Karlovca
(GPS koordinate: 45.5297, 15.6322). Na njemu dominira Sumska zajednica hrasta luznjaka (Quercus
robur) i graba (Carpinus betulus). Sumbar predstavlja jedinstveni ekosustav u neposrednoj blizini
veceg urbanog sredista zbog Cega je posebno pogodan za provedbu razlicitih aktivnosti monitoringa
okolisa, kao i za ispitivanje mjera ocuvanja i kontrole stabilnosti stanista. Jedna od vaznijih aktivnosti
koja se provodi na poligonu, ekolosko je istrazivanje kvalitete vode, tla, zraka i bioloskog materijala
kao pokazatelja prirodnog i antropogenog oneciscenja okolisa.

Kontinuirano su obavljana mjerenja pozadinskog ionizirajuceg zracenja tipa RS 131 HP lonization
Chamber: Reuter Stokes. Cijeli mjerni sustav prikljucen je na telekomunikacijski sustav koji omogucuje
mrezno pracenje podataka u realnom vremenu. Mjerenja su obavljanai prenosivim ALARA uredajima
na vecem broju mikrolokacija. Dobiveni podatci obradivani su u Jedinici za dozimetriju zracenja i
radiobiologiju.

Dio aktivnosti u sklopu programa Obzor 2020. EUROATOM (Integrating Radiation Protection
Research in the European Union) takoder je proveden na podrudju poligona Sumbar.

U programu pracenja oneciscenja i kvalitete zraka nastavljena su mjerenja uredajima HORIBA
APNA-360 (Ambient NOx Monitor), HORIBA APOA-360 (Ambient O, Monitor) i Sven Leckel
Sequential Sampler SEQ47/50. Uredaji mjere oneciscujuce tvari: NO, NO,, NO,, O, i PM, ..
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6. TVRTKA INSTITUTA

POLIKLINIKA MEDICINA RADA INSTITUTA ZA MEDICINSKA ISTRAZIVANJA
| MEDICINU RADA d. o. 0., Ksaverska cesta 2, Zagreb

@ DJELATNICI POLIKLINIKE

DIREKTORICA
prim. dr. sc. J. Macan, dr. med., spec. med. rada i sporta, znanstvena savjetnica u trajnom zvanju
(10 % radnog vremena u Poliklinici, a 90 % u Jedinici za medicinu rada i okolisa)

SURADNICA
Franka Saki¢, bacc. med. techn., vi$a tehnicarka (10 % radnog vremena u Poliklinici, a 90 % u Jedinici
za medicinu rada i okolisa)

® POSLOVANJE POLIKLINIKE

Poslovanje poliklinike Medicine rada Instituta za medicinska istraZivanja i medicinu rada
d.o.0.nastavilo seiu2019. pruzanjem usluga u podrucju medicine rada i sporta te interne medicine.
Ukupno je pruzena 441 zdravstvena usluga za 322 korisnika. U sklopu prvih i kontrolnih pregleda
dano je 9 misljenja i ucinjeno 12 ocjena radne sposobnosti, a izdana je i jedna prijava profesionalne
bolesti. Deset sudsko-medicinskih vjestacenja vjestaka specijalista medicine rada ucinjena su
za pravne osobe (Opcinski gradanski sud u Zagrebu, Opcinski sud u Velikoj Gorici, Trgovacki sud
u Zagrebu, Opcinski sud u Rijeci, Opcinski sud u Bjelovaru i Upravni sud u Zagrebu). Ministarstvo
zdravstva RH imenovalo je J. Macan glavnim mentorom za ukupno sedam specijalizanata medicine
rada i sporta.

U sklopu drustva Medicine rada Instituta za medicinska istrazivanja i medicinu rada d. o. o.
nastavila je s radom Ambulanta za psihoterapiju koju vodi A. Bjelajac. Tijekom 2019. obavljeno
je 12 klinickih psihologijskih obrada na zahtjev specijaliste medicine rada. Drustvo Medicine rada
Instituta za medicinska istrazivanja i medicinu rada d. 0. o u 2019. poslovalo je pozitivno.
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7. ZRJEDNICKE SLUZBE

@ DJELATNICI ZAJEDNICKIH SLUZBI

Odsjek ravnatelja
Andrijana Markovic, voditeljica

ODJEL ZA FINANCIJE, RACUNOVODSTVO | NABAVU

Brankica Banovac Kostanjevec, bacc. oec., racunovodstveni
referent — financijski knjigovoda

Sanda Barbari¢, racunovodstveni referent

Sanja Rusti¢, racunovodstveni referent

Ana Skorput, ratunovodstveni referent

Nina Petri¢, dipl. oec., stru¢ni suradnik u sustavu znanosti
Ivan Posavec, ekonom

RUKOVODITELJICA
Branka Roic, dipl. oec.

Odsjek racunovodstvenih poslova
Dragica Burdevic, voditeljica

ODJEL ZA PRAVNE, KADROVSKE | OPCE POSLOVE

Jelena Zutko, via stru¢na referentica, stru¢ni specijalist javne
uprave
Nenad Kecerin, vratar, telefonist
Snjezana Novoselec, vratar, telefonist
Damir Perkovic, vratar, telefonist
Marica Blazinovic, spremacica do 26. 2. 2019.
Renata Blazinovi¢, spremacica
RUKOVODITELJICA Zeljka Kecerin, spremacica od 15. 2. 2019.
Spomenka Stankic, dipl.iur. ~ Smiljana Knezevic, spremacica do 4. 7. 2019.
Ljiljlana Mankic Perkovi¢, spremacica (na vlastitim prihodima
Instituta)
Andreja Margali¢, spremacica od 1. 10. 2019.
Anica Slivak, spremacica (na vlastitim prihodima Instituta)
Stefica Smolcic, spremacica
Jelena Strk, spremacica
Marica Vukovi¢, spremacica do 30. 9. 2019.

Pododsjek za pravne i kadrovske poslove
Maja Matanic, dipl. iur., rukovoditeljica

Odsjek za administriranje medunarodnih znanstvenih projekata
Makso Herman, mag. philol. angl. et soc., rukovoditelj

Odsjek za tehnicke i opce poslova
Julijus Zajec, voditelj odsjeka
Zeljko Basar, voditelj radionice

Odsjek za informaticku potporu

Mate Zori¢, struc. spec. ing. techn. inf,, rukovoditel]

lvan Kovacevic, bacc. ing. techn. inf,, visi informaticki referent
lvan Zbil, bacc. ing. techn. inf,, visi tehnicar
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Odsjek za znanstvenu dokumentaciju s knjiznicom

Dado Cakalo, prof. eng. i tal., rukovoditelj

® EDUKACIJA DJELATNIKA ZAJEDNICKIH SLUZBI

2019.

12.2.

15. 2.

19. 2.

27.-29.3.

16. 4.

S.5.

30.5.

2.7.

8.7.

5.9.

10.9.

26.-29.9.

18.10.

13.11.

27.11.

DJELATNIK ORGANIZATOR
RIF — Hrvatska zajednica
N. Petric racunovoda i financijskih
djelatnika
M. Matanic Organizator d. o. 0.
RIF — Hrvatska zajednica
B. Roic racunovoda i financijskih
djelatnika
M. Zori€ ME ET ME d. 0. 0.
> TIM4PIN d. 0. 0. — Centar za
o BRI, razvoj javnog i neprofitno
A. Skorput )] ginep &
sektora
N. Petric Temporis savjetovanje d. o. o.
N. Petric Mapa znanja d. o. o.
RIF — Hrvatska zajednica
B. Roic¢ racunovoda i financijskih
djelatnika
N. Petric Educa savjetovanje d. o. o.
RIF — Hrvatska zajednica
B. Banovac " . oo
: racunovoda i financijskih
Kostanjevec . )
djelatnika
. TIM4PIN d. 0. 0. — Centar za
B. Roic, razvoj javnog i neprofitno
N. Petric ZV/0J JaVNOg | NEprotitnog
sektora
o Mediterranean Editors and
D. Cakalo
Translators
TIM4PIN d. 0. 0. — Centar za
S. Stankic razvoj javnog i neprofitnog
sektora
RIF — Hrvatska zajednica
N. Petric racunovoda i financijskih
djelatnika
RIF — Hrvatska zajednica
B. Banovac = = Lo
. racunovoda i financijskih
Kostanjevec

djelatnika

NAZIV EDUKACIJE, MJESTO

Financijsko upravljanje EU projekata za proracunske
i neprofitne organizacije, Zagreb

Radni odnosi u praksi, Zagreb

Popunjavanje upitnika o fiskalnoj odgovornosti za
JLP(R)S i proracunske korisnike, Zagreb

Cisco Conect 2019 konferencija, Dubrovnik

Elektronicko izdavanje racuna u javnoj nabavi —
prednosti i obveze, Zagreb

Okvirni sporazumi, jednakovrijednost, troskovnik,
e-Certis, pravna zastita, Zagreb

Javna nabava medicinskih proizvoda, Zagreb

e-Racun u javnoj nabavi, novine u fiskalnoj
odgovornosti, polugodisnji financijski izvjestaji,
dnevnice u drzavnim i javnim sluzbama, regres i
druge aktualnosti u sustavu proracuna, Zagreb

Izrada registra i plana nabave, Zagreb

Novi neoporezivi primitci od 1. rujna 2019., uvjeti za
isplatu i iskazivanje u obrascu JOPPD, Zagreb

Izrada financijskih planova korisnika drzavnog
proracuna i JLP(R)S za razdoblje 2020. — 2022. i
novine u poreznom sustavu, Zagreb

MET Meeting 2019, Split

IzvrSenje, izmjene i raskid ugovora o javnoj nabavi;
Jamstva — pojasnjenje, upotpunjavanje i naplata,
Zagreb

Nova uredba i upitnik o fiskalnoj odgovornosti,
Zagreb

Izmjene zakona o porezu na dohodak od
1. sijecnja 2020., bozi¢nica i darovi djeci, pripreme
za sastavljanje financijskih izvjestaja, PDV i druge
aktualnosti u sustavu proracuna, Zagreb
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@ POSLOVI ODSJEKA ZA ZNANSTVENU DOKUMENTACIU S KNJIZNICOM

Osnovne djelatnosti Odsjeka poslovi su administriranja znanstvenog casopisa Arhiv za higjjenu
rada i toksikologiju, pruzanje podrske znanstvenom i stru¢nom osoblju Instituta u vidu prijevoda,
redakture i lekture znanstvenih publikacija, rad na godisnjim bibliografijama znanstvenih i strucnih
radova djelatnika Instituta te evidentiranje i pohranjivanje separata objavljenih radova, istrazivackih
izvjeStaja, magistarskih radova, disertacija i kongresnog materijala. Pored toga, Odsjek provodi
projekt digitalizacije cjelokupne grade Arhiva od 1946. i njezino objavljivanje na portalu HRCAK.

Pristup djelatnika Instituta vaznim medunarodnim casopisima omogucila je Nacionalna i
sveuciliSna knjiznica Portalom elektronickih izvora za hrvatsku akademsku i znanstvenu zajednicu.
U svakodnevnom smislu knjiznica je mjesto odrzavanja sastanaka ili predavanja i seminara manjim
skupinama polaznika.
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8. STRUCNA DRUSTVA SA SJEDISTEM NA ADRESI INSTITUTA

3 Hrvatsko drustvo za biokemiju i
molekularnu biologiju (HDBMB)

Kontakti: info@hdbmb.hr = http:/www.hdbmb.hr

@ Djelatnici Instituta koji aktivno pridonose radu HDBMB-a

M. Katalini¢, tajnica, clanica lzvrsnog odbora i Povjerenstva ,Znanost i drustvo”; predsjednica
Organizacijskog odbora FEBS Young Scientist’s Forum 2020; tajnica i ¢lanica Organizacijskog odbora
kongresa HDBMB2019 (25. — 28. rujna 2019., Lovran); predsjednica Organizacijskog odbora FEBS
Young Scientist’s Forum (1. — 4. srpnja 2020., Lovran); clanica Organizacijskog odbora kongresa
FEBS2020 (4. - 9. srpnja 2020., Ljubljana, Slovenija).

Z. Kovarik, dopredsjednica; ¢lanica Izvrsnog odbora i Povjerenstva za nagrade; clanica Znanstvenog
odbora kongresa HDBMB2019; clanica Organizacijskog odbora kongresa FEBS2020.

I. Vrhovac Madunic, ¢lanica Povjerenstva ,Znanost i drustvo”.

® Kongres HDBMB2019 ,,Crossroads in Life Sciences”, Lovran, 25. - 28. rujna 2019.

Kongres je odrzan pod pokroviteljstvom Hrvatskog Sabora, Primorsko-goranske zupanije,
Sveucilista u Rijeci, Splitu, Osijeku i Zagrebu. Na kongresu je sudjelovao ukupno 151 sudionik (130
iz Hrvatske i 21 iz inozemstva). Tijekom kongresa prezentirana su najnovija znanstvena dostignuca
hrvatskih i inozemnih znanstvenika kroz 4 plenarna predavanja, 14 predavanja, 15 kratkih
prezentacija, 8 speedtalk-prezentacija, 72 posterske prezentacije te prezentaciju 19 tvrtki iz
gospodarskog sektora vezanih uz ovo podrucje istrazivanja. Plenarna predavanja odrzali su:

» dr. sc. S. Gould (Heinrich Heine University Dusseldorf, Njemacka), renomirani znanstvenik u

podrucju molekularne evolucije (predavanje pod pokroviteljstvom FEBS-a FEBS National Lecture)

» prof. S. Martin (Trinity College Dublin, Irska), vrsni znanstvenik u podrucju genetike, glavni

urednik renomiranog znanstvenog casopisa FEBS Journal

« prof. R. Harris (Karolinska Institute, Stockholm, Svedska), vrsni znanstvenik u podrugju

imunoterapije

» prof. I. Marija Toli¢ (Institut ,Ruder Boskovic", Zagreb), renomirana znanstvenica u podrucju

biofizike stanica (stani¢ne diobe i starenja).

Uociinakon kongresa, uz potporu organizacije FEBS, odrzana je radionica ,Workshop on education
better skills — for better jobs: education and training for successful research careers"”.

HDBMB 0]

Crossroads in Life Sciences 25.28 September 2019, Lovran - Croatia

Drustvo HDBMB je tijekom 2019. intenzivno radilo i na organizaciji dviju konferencija: The
45™ Congress of the Federation of European Biochemical Societies, Congress FEBS2020 (Ljubljana,
4.—9.srpnja 2020.) i The FEBS Young Scientists Forum (Lovran, 1. — 4. srpnja 2020.).



Strucna drustva sa sjedistem na adresi Instituta 83

| |
" Hrvatsko toksikologko drustvo (HTD)

Kontakti: htd@htd.hr = http:/www.htd.hr

@ Djelatnici Instituta koji aktivno pridonose radu HTD-a

M. Peraica, predsjednica i Clanica Predsjednistva.

D. Zeljezi¢, dopredsjednik i €lan Predsjednistva (do 13. studenoga 2019.).

D. Rasic, tajnica i blagajnica.

Clanovi Predsjednistva: /. Brcic Karaconji, J. Jurasovic, N. Kopjar, M. Mili¢ (od 13. studenoga 2019.) i
M. Piasek (do 13. studenoga 2019.).

Clanovi Suda ¢asti: M. Mili¢ (do 13. studenoga 2019.) i 5. Zunec (od 13. studenoga 2019.).

U protekloj godini HTD je dodijelio dvije stipendije mladim znanstvenicima za sudjelovanje
na kongresima i znanstvenim skupovima. Na izbornoj skupstini odrzanoj 13. studenoga 2019.
izabrani su predsjednik i tijela HTD-a. Za predsjednicu je izabrana M. Peraica, a za dopredsjednicu
prof. dr. sc. K. Durgo (PBF, Zagreb). Za ¢lanove PredsjedniStva HTD-a izabrane su suradnice
IMI-ja: I. Brcic Karaconji, J. Jurasovic, N. Kopjar i M. Milic. Za clanicu Nadzornog odbora izabrana
je M. Piasek, a za ¢lanicu Suda ¢asti S. Zunec. Pocela je organizacija VI. hrvatskog toksikoloskog
kongresa s medunarodnim sudjelovanjem koji e se odrzati od 4. do 7. listopada 2020. u Rapcu.

Hrvatsko udruzenje za zastitu zraka (HUZZ2)

Kontakti: info@huzz.hr = http:/www.huzz.hr
@ Djelatnici Instituta koji aktivno pridonose radu HUZZ-a

R. Godec, predsjednica i clanica Upravnog odbora.

Z Sever Strukil, blagajnica i ¢lanica Upravnog odbora.
S. Davila, €lan Upravnog odbora.

G. Pehnec, predsjednica Nadzornog odbora.

S. Zuzul, €lanica Nadzornog odbora.

I Beslic, ¢lan Suda casti.

® JEDANAESTI HRVATSKI ZNANSTVENO-STRUCNI SKUP ,, ZASTITA ZRAKA ‘19"
Bol, 15. - 19. listopada 2019.

Hrvatsko udruzenje za zastitu zraka organiziralo je jedanaesti po redu hrvatski znanstveno-
strucni skup s medunarodnim sudjelovanjem ,Zastita zraka ‘19" Suorganizatori su bili: IMI, Drzavni
hidrometeoroloski zavod i European Federation of Clean Air and Environmental Protection Associations
(EFCA), a pokrovitelj Ministarstvo zastite okoliSa i energetike RH. Clanovi Znanstveno-strucnog
odbora bili su djelatnici IMI-ja: S. Zuzul, I. Besli¢ i Z. Frani¢ te umirovljeni suradnici: M. Cackovi¢ i
K. Sega. Ostali ¢lanovi Znanstveno-struénog odbora bili su: J. Doko Jelinié (predsjednica), R. Peternel,
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Z. Spiri¢, A. Alebic-Jureti¢ i C. Kosanovié. Clanovi Organizacijskog odbora bili su djelatnici IMI-ja:
G. Pehnec (predsjednica), S. Davila, R. Godec i J. Rinkovec te umirovljena suradnica V. Vadic, a izvan
Instituta: N. Zovko, D. Brzoja, P. Hercog i V. Vadi¢. Clanovi Savjetodavnog odbora bili su: A. Lucié
Vrdoljak, B. lvan¢an Picek, T. Cori¢ i A. Jagusiewicz.

Sudionici skupa bili su znanstvenicii strucnjaci iz podrucja oneciscenja zraka, kojima je ovim putem
omoguceno prikazivanje rezultata njihova rada, ucvrscivanje medusobne suradnje te razmjena
misljenja i iskustava na raspravama po sekcijama te za okruglim stolom. Uvodna predavanja odrzali
su R. Mills, A. Jagusiewicz i C. Kosanovic. Skupu je nazocilo 120 sudionika iz Hrvatske i inozemstva
(Ujedinjeno Kraljevstvo, Njemacka, Poljska, Grcka i Nizozemska). Rezultate svog rada sudionici su
izlozZili kroz 55 priopcenja (41 usmeno izlaganje i 14 postera), a saZetci priopcenja objavljeni su u
Knjizi sazetaka skupa na hrvatskom i engleskom jeziku (174). Znanstvenici IMI-ja sudjelovali su s
21 priopcenjem (200, 205, 206, 214, 215, 218, 220, 230, 238, 239, 243, 246, 247, 250-252, 256,
263). Ukupno je obuhvaceno sedam tema vezanih uz zastitu zraka:

1. Upravljanje kvalitetom zraka (inspekcija i nadzor)

2. Emisije oneciscenja u atmosferu

3. Onetiscenje vanjske atmosfere (imisije)

4. Razvoj i provjera mjernih metoda

5. Procjena izlozenosti oneciscenjima u zraku i ucinci na zdravlje

6. Zastita zraka u sustavu prostornog uredenja, graditeljstva i zastite okolisa

7. EFCA sekcija ,Ultrafine particles — air quality and climate: State of play related to scientific
evidence and policy proposal”.

U sklopu skupa odrzan je Okrugli stol na kojem je znanstvenoj i stru¢noj javnosti predstavljen
projekt AIRQ — Prosirenje i modernizacija drZavne mreZe za trajno pracenje kvalitete zraka. Uspjeh skupa
razvidan je iz velikog broja sudionika, broja izlaganja i objavljenih sazetaka te naglasenog interesa
sudionika za odrzavanje sljedeceg skupa (u planu za jesen 2021. godine).

Prezentacija projekta AIRQ — Prosirenje i modernizacija drzavne mreZe za trajno pracenje
kvalitete zraka, znanstveno-strucni skup ,Zastita zraka ‘19' Bol, 15. — 19. listopada 2019,
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9. NASTAVNA DJELATNOST

Preddiplomska nastava (2)

PREDAVAC (IM1)
A. Bjelajac (voditeljica)

A. Lucic Vrdoljak
(voditeljica); R. Fuchs,
J. Jurasovic, R. Turk,

V. M. Varnai, D. Zeljezic
(suradnici)

KOLEGI)

Radna psihologija

Opca toksikologija

Diplomska nastava (10)

PREDAVAC (Im1)
A. Bjelajac (voditeljica)

A. Bjelajac (voditeljica)

S. Cvijetic Avdagic
(voditeljica)

M. Justic, B. Zauner
(suradnici)

M. Mili¢ (suradnica)

B. Petrinec (voditelj)
M. Piasek (voditeljica);
A. Katic i A. Sulimanec
Grgec (suradnice)

S. Stipicevic (suradnica)

I. Vrhovac Madunic
(suradnica)

B. Zauner (suradnik)

KOLEGI)

Psihoterapijski pravci

Kreativne tehnike u

psihoterapiji i savjetovanju

Prehrambena
epidemiologija

Napredni fizicki
praktikum 2

Radiobiologija (prakticni
dio)

Radioekologija
Medudjelovanje
esencijalnih i toksicnih
elemenata

Interakcije herbicida u tlu

Metode u imunologiji

Napredni fizicki
praktikum 1

Poslijediplomska nastava (11)

PREDAVAC (Im1)

KOLEGI)

STUDI)

Sigurnost, zdravlje na
radu i radni okolis

Biotehnologija i
istrazivanje lijekova

STUDI)

Diplomski sveucilisni
studij psihologije
Diplomski sveucilisni
studij psihologije

Nutricionizam

Fizika, istrazivacki smjer
Biologija

Fizika i informatika
Nutricionizam
Fitomedicina;

Agroekologija

Eksperimentalna
biologija; Fiziologija i
imunologija

Fizika, istrazivacki smjer

STUDI)

USTANOVA

Metalurski fakultet SveuciliSta u
Zagrebu

Odjel za biotehnologiju
Sveucilista u Rijeci

USTANOVA

Hrvatski studiji SveuciliSta u
Zagrebu

Hrvatski studiji Sveucilista u
Zagrebu

Prehrambeno-biotehnoloski
fakultet SveuciliSta u Zagrebu

Prirodoslovno-matematicki
fakultet SveuciliSta u Zagrebu

Prirodoslovno-matematicki
fakultet SveuciliSta u Zagreb
Odjel za fiziku Sveucilista J. J.
Strossmayera u Osijeku

Prehrambeno-biotehnoloski
fakultet SveuciliSta u Zagrebu

Agronomski fakultet Sveucilista
u Zagrebu

Prirodoslovno-matematicki
fakultet SveuciliSta u Zagrebu

Prirodoslovno-matematicki
fakultet SveuciliSta u Zagrebu

USTANOVA

S. Cvijeti¢ Avdagic
(voditeljica)

A. Fucic (voditeljica)

Z.Kovarik (suvoditeljica)

J. Macan (suradnica)

J. Macan (suradnica)

Prehrambena
epidemiologija
Genotoksikoloska
istrazivanja izloZzenosti
fizikalnim i kemijskim
mutagenima u radnom i
Zivotnom okolisu
Enzimi: kinetika i
mehanizmi

Ocjena radne i sportske
sposobnosti

Kronicne bolesti radnika i

sportasa

Doktorski studij
Nutricionizam

Doktorski studij
Biomedicina i zdravstvo

Doktorski studij
Kemija

Specijalisticki studij
Medicina rada i sporta
Specijalisticki studij
Medicina rada i sporta

Prehrambeno-biotehnoloski
fakultet SveuciliSta u Zagrebu

Medicinski fakultet Sveucilista u
Zagrebu

Prirodoslovno-matematicki
fakultet SveuciliSta u Zagrebu

Medicinski fakultet SveuciliSta
u Zagrebu

Medicinski fakultet SveuciliSta
u Zagrebu
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J. Macan, M. Piasek,
R. Turk, V. M. Varnai
(suradnice)

G. Pehnec (voditeljica)

G. Pehnec (voditeljica)

G. Pehnec (voditeljica)

M. Piasek (voditeljica)

D. Zeljezi¢

Profesionalne bolesti,
toksikologija i patologija
rada

Kemija i kakvoca zraka
Kemija zraka

Upravljanje kvalitetom
zraka

Esencijalnost i tosi¢nost
elemenata u ljudskoj
prehrani

Istrazivanje toksi¢nosti
dentalnih materijala koji se
rabe pri lijecenju ispunom i
njihov utjecaj na organizam
Covjeka i okolis

Ostala strucna nastava (9)

PREDAVAC (IMI)

A. Bjelajac

Z. Franic

J. Macan

J. Macan (voditel))

J. Bobic, I. Bréic
Karaconji, D. Cakalo,
J. Jurasovi€, N. Kopjar,
S. Zunec, |. Pavitic,
M. Peraica, A. Pizent,
. Prli¢, M. Suric Mihic,
R. Turk, V. M. Varnai

G. Pehnec

I. Prlic

|. Prlic
. Prlic
M. Suric¢ Mihi¢

M. Justic

NASLOV

Propedeutika psihoterapije

Razumijevanje i primjena norme

HRN EN ISO/IEC 17025:2017

Grinje (Acari)

Profesionalne bolesti, bolesti u

svezi s radom i profesionalna
toksikologija

Pracenje kvalitete zraka

Priroda ionizirajuceg zracenja
i medudjelovanje zracenja i
sredstva

Zastita od zracenja
Protueksplozijska zastita i
osnove NBKO-a

Elektromagnetsko zracenje

Osnove fizike ionizirajuceg
zracenja; Osobna dozimetrija
ioniziraju€eg zracenja
Rendgenski uredaji, zatvoreni i

Specijalisticki studij
Medicina rada i sporta
Specijalisticki studij
EkoinZenjerstvo
Doktorski studij Zastita
prirode i okolisa

Doktorski studij
Kemijsko inzenjerstvo i
primijenjena kemija

Doktorski studij
Nutricionizam

Doktorski studij
Dentalna medicina

Medicinski fakultet Sveucilista
u Zagrebu

Fakultet kemijskog inZenjerstva i
tehnologije Sveucilista u Zagrebu
Odijel za biologiju Sveucilista J. J.

Strossmayera u Osijeku

Fakultet kemijskog inZenjerstva i
tehnologije Sveucilista u Zagrebu

Prehrambeno-biotehnoloski
fakultet SveuciliSta u Zagrebu

StomatoloSki fakultet Sveucilista
u Zagrebu

VRSTA EDUKACIJE, USTANOVA

Predavanje, predmet ,Psihoterapijske teorije i tehnike”,
Edward Bernays Visoka skola za komunikacijski

menadZment, Zagreb

Interna edukacija za djelatnike Instituta priznata od
strane Hrvatske akreditacijske agencije, IMI, Zagreb
(veljaca — lipanj 2019.)

Trajna edukacija za izvoditelje mjera dezinfekcije,
dezinsekcije i deratizacije, Hrvatski zavod za
javno zdravstvo i Hrvatska udruga za dezinfekciju,
dezinsekciju i deratizaciju

Specijalizacija iz medicine rada i sporta za doktore

medicine (u suradnji s Ministarstvom zdravstva RH),

IMI, Zagreb

Predavanje, modul ,Tehnoloski procesi u zastiti zraka",
Diplomski studij, program EkoinZenjerstvo, Fakultet
kemijskog inZenjerstva i tehnologije, Sveuciliste u

Zagrebu (22.5.2019.)

Strucni seminar, Centar za certifikaciju Hrvatskog
drustva za kontrolu bez razaranja, Zagreb

Specijalisti¢ko obrazovanje, strucni seminari,
Policijska akademija MUP RH

Strucna predavanja, Zdravstveno veleuciliSte, Zagreb

otvoreni radioaktivni izvori u medicini
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M. Suri¢ Mihi€

M. Peraica

M. Dvorscak

F. Sakic
Zamjena: M. Vuletic

Izlozenost zdravstvenih radnika
ionizirajucem zracenju u
medicini; Zastita od zracenja

Djelovanje mikotoksina na
zdravlje

Postojana organska zagadivala u
okolisu i ljudima (organoklorirani
i organobromirani spojevi)

Zastita koze na radu —
Profesionalne bolesti koze
medicinskih sestara; Prikaz

Strucna predavanja (6 predavanja po temi), predmet
.Higijena i preventivna medicina” za ucenike Cetvrtih
razreda Skole za medicinske sestre \/rapce, Zagreb

Z. Babi¢

Zamjena: Zr. Franic

|. Brcic Karaconji

J. Jurasovic

Zamijena: T. Orct

slucajeva iz prakse medicine rada

Otrovi u kucanstvu i
profesionalna otrovanja —
Iskustva Centra za kontrolu
otrovanja

Psihoaktivne tvari

Toksicni i esencijalni elementi
Utjecaj okolisa na gene —
epigenetika

Mentorstvo ocjenskih radova

STUDENTSKI RADOVI NAGRADENI DEKANOVOM NAGRADOM

MENTOR (IMI)

G. Gajski

DIPLOMSKI RADOVI

MENTOR (IMI)
A. Bjelajac

A. Bjelajac

S. Cvijetic Avdagic

M. Geri¢
(neposredni
voditelj)

M. Geric
(neposredni
voditelj)

J. Jurasovig;
neposredni
voditelj:

A. Sekovanic

M. Ljubojevic

M. Mili¢
(neposredni
voditelj)

STUDENT: NASLOV RADA

Ivana Golubovic: Uloga oksidacijskog stresa u
mehanizmu toksi¢nosti imatinib mesilata na
netumorskim humanim stanicama

DIPLOMAND: NASLOV RADA

Petra Beuk: Tehnika prazne stolice iz perspektive
psihoterapeuta i klijenta

Karmen Bosancic: Povezanost statusa veze i
karakteristika spavanja odraslih osoba

Luka Bashota: Povezanost unosa kalcija i tjelesne
aktivnosti s kostanom gustocom u Sticenika domova za
starije i nemocne osobe grada Zagreba

Vesna Vujeva: Ispitivanje stabilnosti glutationa u
uzorcima plazme i krvi

Anja Buranec: Optimiziranje spektrofotometrijske
metode za odredivanje glutationa u punoj krvi

Anja BosSnjakovic: Odredivanje toksicnih i esencijalnih
elemenata u kosi rodilja iz kontinentalne i priobalne
Hrvatske

Nikolina Antolic: Utvrdivanje spolnih i starosnih razlika
u ekspresiji obje podjedinice feritina imunokemijskim
metodama nove generacije

Tena Krizmani¢: Protektivho djelovanje ekstrakta
maslacka (Taraxacum officinale) na geneticki materijal
humane stanicne linije skvamoznog epitela karcinoma
jezika CAL27

IMI, Zagreb (21. 10. — 26. 11.2019.)

FAKULTET

Farmaceutsko biokemijski fakultet
Sveucilista u Zagrebu

FAKULTET (datum obrane)

Hrvatski studiji SveuciliSta u Zagrebu
(17.9.2019.)
Hrvatski studiji Sveucilista u Zagrebu
(23.9.2019))

Prehrambeno-biotehnoloski fakultet
SveuciliSta u Zagrebu (24. 5. 2019.)

Farmaceutsko-biokemijski fakultet
SveuciliSta u Zagrebu (5. 6. 2019.)

Farmaceutsko-biokemijski fakultet
Sveucilista u Zagrebu (12. 7. 2019.)

Prirodoslovno-matematicki fakultet
SveuciliSta u Zagrebu, Kemijski odsjek
(18.12.2019.)

Farmaceutsko-biokemijski fakultet
SveuciliSta u Zagrebu (30. 5. 2019.)

Prehrambeno-biotehnoloski fakultet
SveuciliSta u Zagrebu (1. 3. 2019.)
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M. Mili¢
(neposredni
voditelj)

B. Petrinec
Marina Poje Sovilj

B. Petrinec

B. Petrinec

A. Pizent;
neposredni
voditelj:

T. Zivkovic
Semren

D. Rasi¢

DOKTORSKI RADOVI

MENTOR (IMI)

M. Piasek

A. Pizent

. Vinkovic Vrcek

Ivana Ledenko: Utjecaj vodenog ekstrakta ruzmarina
(Rosmarinus officinalis L) na genomsku stabilnost,
vijabilnost i proliferaciju tumorskih stanica epitela jezika

Matea Koscak: Procjena godiSnje efektivne doze u
stambenom objektu u Donjem Miholjcu

Katarina Marjanovic: Mahovina kao bioindikator
radioaktivnog oneciscenja u parku prirode Kopacki rit

Martina Nemet: Nuklearna magnetska rezonancija u
medicini

Ana Babic: Identifikacija hlapljivih organskih metabolita
u urinu bolesnika s rakom testisa

Iva Sunié: Utjecaj sterigmatocistina na oksidacijski stres
u muzjaka Stakora soja Wistar

DOKTORAND: NASLOV RADA

Antonija Sulimanec Grgec: Procjena unosa nutrijenata
i toksi¢nih metala hranom morskoga podrijetla:
usporedbe u zdravih rodilja iz kontinentalne i priobalne
Hrvatske

Tanja Zivkovi¢ Semren: Hlapljivi spojevi i aminokiseline
u urinu oboljelih od tumora testisa
Ivona Capjak: Utjecaj velicine, oblika i povrsinske

strukture nanocestica srebra na njihovu interakciju s
modelnim proteinima

Prehrambeno-biotehnoloski fakultet
SveuciliSta u Zagrebu (1. 3. 2019.)

Odjel za fiziku Sveucilista J. J.
Strossmayera u Osijeku
(25.10.2019))

Odjel za fiziku Sveucilista J. J.
Strossmayera u Osijeku (7. 11.2019.)

Odjel za fiziku Sveucilista J. J.
Strossmayera u Osijeku (5. 12. 2019.)

Prirodoslovno-matematicki fakultet
SveuciliSta u Zagrebu, Kemijski odsjek
(25.2.2019.)

Prirodoslovno-matematicki fakultet
SveuciliSta u Zagrebu, Bioloski odsjek
(26.9.2019.)

FAKULTET (datum obrane)

Prehrambeno-biotehnoloski fakultet
SveuciliSta u Zagrebu (5. 7. 2019.)

Farmaceutsko-biokemijski fakultet
Sveutilista u Zagrebu (11. 7. 2019.)

Farmaceutsko-biokemijski fakultet
Sveucilista u Zagrebu (15. 5. 2019.)
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10. IZDAVACKA DJELATNOST

Institut je izdavac znanstvenostrucnog casopisa Arhiv za higijenu rada i toksikologiju — Archives of
Industrial Hygiene and Toxicology, tisak: ISSN 0004-1254, online: ISSN 1848-6312.

POL ASHI UREDNIN DEUATAVA

Hnatsho drudtve 1 mede anu raca = Hrsat

GLAWNI LIEE DhIN
lerwenia Kopsar

POMOLMI UREDMICI
T s, - Mrvatshodruftve 2a :::uum It::rl

BEGHMALNI UREDMIK TR SLOVENIU
Ilarya Solines Doleng

Tasid CASOPISA | POMOCNIK GLAVNOG LIREDMIKA VRt UREDNIC K] ODBOR
Dado Cakalo

JEZREN UREDMICT
Do C e, Mo Herman

hwin Bedled [Hovatskal
Tomeslaw Biwh (Hrvatska)
Adryana Byelaad [Hrvatska)
brgna Bl Karadongl [Mrvatsial)

L Evans (SAD} Zdenko Frarsl (Hryatsha)l Radovan Fuchs (Hrvatskal Comado Lodowco Gall talsal: Lars
Gernardsson [Svedukal Msca Goma (Hrvatskal Andrew Wallice Hayes (SAD] Michasl C Herdon [SADL
lasmirka lch-Ernst (SADE Mumiaz poan (Toriakak Usana Kalterra Lipowian (Hrvatskal Viademer
Wisndronaio (Makedonsal Sang Webd (Noopemakal Lsbeth E. Knudsen [Dangkal Samo Kot Slovensal
Dirk W. Lachenmessr (Npemadial Andreas L Lopats (Austraigal Marcelo Lott (talsa). Ester Lowian Barke
(Slovenmal Fachard A Mandenalle (Kanadal Velmer bathowed (SAD) Saweta Magane! (Hrvatshal Kenneth A
Ioburctt (SADE st Nursteriach (Mpprmadial, Kredeme Paveld (Mreatshal Mg Peraca (Hreatsial Matng
Puarsel [Hrvatshal Mejana Radenkowd (Srtmal Zoran Rade [SADL Meod B. Raowd [Sebeal Peter Raspor
Glovenga), Beerka Ross (Upedingeno Kralevstvol Zvonko Fumboldt (Hrvatskal Yesul Sevipler (Turskal
Mekolags Seakste Latveal Mredame Sega (Hreatska) Morst Thapemane (Npemadkal Andreas Theasyvoulou
Gerlkal Chemtopher M. Timperiey (Uederyeno Mrabevstvol. Alan Versiraete Beigsal. Cara Viegas Portugal
Shavica Vilnad (Srtmal Robert Winker [Aarstrgal

Op¢i podatci o casopisu Arhiv za higijenu rada i toksikologiju

Casopis se ureduje u skladu s Uputama o uredivanju primarnih znanstvenih ¢asopisa i po tehnickoj
opremljenosti odgovara medunarodnim standardima za bibliografski opis periodickih publikacija.
Godignje izlaze Cetiri redovita broja ¢asopisa. Casopis se financira uz potporu Ministarstva znanosti
i obrazovanja RH te manjim dijelom putem pretplate.

Casopis objavljuje priloge iz znanstvenih podru¢ja medicine rada, toksikologije, ekologije, kemije,
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biokemije, biologije, farmakologije i psihologije.

Arhiv je indeksiran u Web of Science — Science Citation Index Expanded, Medline/PubMed, SCOPUS te
u brojnim drugim citatnim bazama. Trenutacna vrijednost cimbenika odjeka (Impact Factor, IF) Arhiva
je 1,436, Sto je najvisa vrijednost IF-a od kada je Casopis uvrsten na listu InCites Journal Citation
Reports (Clarivate Analytics). Trenutacna vrijednost 5-godiSnjeg IF-a iznosi 1,606, Sto je najvisa
vrijednost ostvarena u povijesti casopisa. Prema InCites Journal Citation Reports (Clarivate Analytics) iz
lipnja 2019., Arhivje na osnovi postignuca ostvarenih u prethodnoj godini svrstan u treci kvartil (Q3)
u podrucjima Public, Environmental & Occupational Healthi u Cetvrti kvartil (Q4) u podrudju Toxicology.
Na ljestvici svih hrvatskih ¢asopisa poredanih po vrijednosti IF-a (neovisno o podrucju objavljivanja)
Arhiv zauzima peto mjesto.

Vrijednosti cimbenika odjeka (IF) Arhiva od Poredak hrvatskih casopisa
godine njegovog uvrstavanja na listu InCites prema IF-u (Clarivate Analytics)
Journal Citation Reports (Clarivate Analytics) Eull Journal Tt Total Cies m‘ Eigenfacor Scare
Godina IF 5-godisnji IF Fastor

2018. 1,436 1,606 1 E;;?;Egr}ln%nrnal of Farest w7 2258 000069

2017. 1,117 1,335

2016. 1,395 1,320 2 Biochemia Medica 1810 2202 0.00331

2015. 0,971 1,019

3 A MEDICAL 1675 1624 000177

2014, 0,932 1,120

2013. 0,727 0,980 1 E%JTDE gﬁﬁgrﬂgégfsv AND 209 1517 200129

2012. 0,674

Arhiv za Higijenu Rada i
2011, 1048 g S pemegedied mus o
2010. 0,826 Toxicology

Citiranost Arhiva u 2019. je vrlo dobra. U bazi Web of Science na dan 2. sijecnja 2020. zabiljezeno je
4132 citata ¢lanaka objavljenih u razdoblju od 2008. kada je asopis uvrsten u predmetnu bazu do
danas. H-indeks Arhiva za razdoblje 2008. — 2019. prema bazi Web of Science iznosi 27.

Urednistvo Arhivaje u 2019. primilo narazmatranje ukupno 144 rukopisa. Najvise rukopisa primljeno
je iz podrucja toksikologije, a potom slijede teme iz medicine rada i psihologije. Vecina je predana preko
online sustava Open Journal Systems (dostupan na poveznici https:/arhiv.imi.hr), a manji dio putem
elektronicke adrese urednistva (arhiv@imi.hr).

B Toksikologija
B Medicinaradai psihologija
m Medicina
Ekologija
B Uyjeti radnog okolisa
m Biologija

Raspodjela rukopisa zaprimljenih tijekom 20189. godine prema znanstvenim podrucjima

Vecina zaprimljenih rukopisa (80 %) odnosila se na izvorne znanstvene radove, te pregledne
radove (12 %), dok su ostale kategorije radova bile manje zastupljene.
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W zvormnirad

W Fregledni rad

W Prikaz slucaja
Fismo uredniku

m Urednicki materijal

Raspodjela rukopisa zaprimljenih tijekom 2019. godine prema kategoriji radova u casopisu

Rukopise su predali autori iz 27 razliCitih drzava. BrojnoScu prevladavaju rukopisi poslani iz
Hrvatske i Turske (udjeli po 17 %), a slijede ih rukopisi autora iz Irana (15 %), Slovenije (7 %) i Srbije
(6 %), dok su ostale drzave zastupljene manje od 5 %.
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Raspodjela rukopisa zaprimijenih tijekom 2019. godine prema zemljama podrijetla

Stopa odbijanjaiznosi 60 % (odbijeno je 86 od 144 zaprimljenih rukopisa). Vecina odbijenih rukopisa
(67 %) odbijena je odlukom glavne urednice ili uredniStva zbog loSe kvalitete i nezadovoljavanja
minimalnih kriterija da budu upuceni na recenziju, dok su ostali odbijeni zbog negativne recenzije.

U okviru urednickog rada originalnost svakog zaprimljenog rukopisa provjerava se pomocu
programskog paketa iThenticate: Plagiarism Detection Software. Uslugom Crossref Similarity Check
provjerava se autenti¢nost zaprimljenih rukopisa u usporedbi s golemom bazom u svijetu objavljenih
sadrzaja. Namjera je provjeriti sve pristigle rukopise i osigurati vierodostojnost znanstvenih i strucnih
informacija koje asopis objavljuje te sprijeciti zlouporabu vec objavljenih sadrzaja. Koristenje
navedenih usluga omoguceno je kroz suradnju s inozemnim izdavacem Arhiva De Gruyter Open
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(Sciendo).

U 2019. godini izdana su cetiri broja 70. volumena Arhiva s radovima objavljenim u sljedecim
kategorijama: Original article (29); Review/Mini-Review (9); Letter to the Editor (2); Note (1); Technical
Paper (1) i Editorial (1). Uz redovite rukopise objavljeni su i prilozi u kategorijama /n memoriam i
Reports. Po posjecenosti na portalu hrvatskih znanstvenih ¢asopisa HRCAK tijekom 2019. Arhiv dri
visoko mjesto u odnosu na ostale ¢asopise iz podrucja biomedicine i zdravstva te prirodnih znanosti.
Ukupni broj posjeta Arhivu putem mrezne stranice HRCAK na dan 2. sije¢nja 2020. iznosi 2 114 339.

i . ‘)

] , 2 -u.'-'-;_-._-a;.fa‘-- )
" PG B

ARCHIVES \RCHIVES ARCHIVES

\RIHI\ \RII\ ARHI ARHIV

\RCHIVES

Naslovnice svih brojeva casopisa Arhiv objavijenih u 2019. godini (70. volumen)

Casopis je tijekom 2019. nastavio raditi postujuéi visoke standarde uredni¢kog rada usporedive
s inozemnim ¢asopisima. Arhivje ¢lan Committee on Publication Ethics (COPE), a urednici su ukljuceni
u ¢lanstvo medunarodnih organizacija European Association of Science Editors (EASE) i Mediterranean
Editors & Translators.

Tijekom 2019. proveden je niz aktivnosti na promicanju ugleda ¢asopisa u zemlji i svijetu,
ukljucujuci kontakte s domacim i inozemnim znanstvenicima te strukovnim drustvima.

Za polaznike nastave u okviru Specijalizacije izmedicine rada i sporta, koja se odrzava na IMI-ju pod
vodstvom J. Macan, u okviru kolegija Profesionalne bolesti, bolesti u svezi s radom i profesionalna
toksikologija, 29. studenoga 2019. D. Cakalo, I. Br¢i¢ Karaconji i N. Kopjar odrzali su radionicu ,Kako
napisati i objaviti dobar prikaz slucaja ili serije slucaja”

Redovito izlaZzenje ¢asopisa i njegovo uspjesno poslovanje tijekom 2019. ostvareno je zahvaljujui
velikom broju ulozenih radnih sati, ponajprije ¢lanova urednistva koji su svakodnevno bili ukljuceni
u poslove jezicnog uredenja, tehnickog uredenja, prijeloma i pripreme rukopisa za tisak, odrzavanje
sustava za online predaju i upravljanje rukopisima, digitalizaciju starih volumena te administrativne
poslove Casopisa.

Casopis je besplatno dostupan inozemnoj i domacoj znanstvenoj javnosti preko poveznice
https:/hrcak.srce.hr/aiht (dostupni su svi redoviti brojevi objavljeni od 1946. do danas i najvazniji
suplementi). Cijeli tekstovi ¢lanaka u PDF formatu dostupni su i preko e-izdavacke usluge tvrtke De
Gruyter Open (https:/content.sciendo.com/view/journals/aiht/aiht-overview.xml).
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11. POPULARIZACIJA ZNANOSTI

11.1. Institutski kolokuviji

U predavaonici Instituta odrzano je ukupno 14 javnih znanstveno-strucnih predavanja koja su
odrzali znanstvenici IMI-ja (10 predavanja) i gostujuci stru¢njaci (4 predavanja).
Voditelji kolokvija: M. Suri¢ Mihi¢ (do 12. srpnja 2019.) i M. Geri¢ (od 25. srpnja 2019.).

Popis tema predavanja i predavaca

2019. NASLOV PREDAVANJA
Policiklicki aromatski ugljikovodici u cesticama razlicitih

Primjena norme HRN EN ISO/IEC 17025:2017 i njene

Kolinesteraze i reaktivatori kolinesteraza inhibiranih

IMI'i HDIR — Movember: Metabolomika i biomarkeri

14.1. =
veli¢ina u zraku
21.3. implikacije na znanstveni i strucni rad s posebnim
osvrtom na znanost o zracenju
22.3. Apiterapija kod bolesti probavnog sustava
26.3. Potraga za specificnim protutijelom za protein Klotho
8.4 (PFAS)
20.5 V2
ucinci
4.7 ) .
kontinentalne i obalne Hrvatske
Molekulsko modeliranje fizioloSki vaznih i
8.7. stereokemijski zanimljivih kompleksa bakra(ll) s
aminokiselinama
12.7. COST Actions — a powerful networking tool
25.7. organofosfatima
10.10 Engineering Gold Nanoparticle Surface for
T Biotechnological Applications
8.11. ; .
raka testisa: gdje smo trenutno?
15 11 IMI'i HDIR — Movember: Epidemiologija raka u
B Hrvatskoj s osvrtom na rak prostate i rak testisa
IMI'i HDIR — Movember: Molekularni mehanizmi
22.11. razvoja karcinoma prostate — uloga signalnoga puta

Hedgehog-Gli

11.2. Program popularizacije znanosti ,,IMIimobil”

Neurotoxicity of per- and polyfluoroalkyl substances
Organometalni derivati nukleobaza — primjena i bioloski

Pokretljivost herbicida glifosfata u vinogradarskom tlu

PREDAVAC
G. Pehnec (IMl)
Z. Franic (IMI)

Zr. Franic (IM1)
D. Breljak (IMI)

Jason Cannon (School of Health Sciences,

Purdue University in West Lafayette, IN, SAD

A. M. Marjanovic Cermak (IMI)

S. Stipicevic (IMI)

J. Sabolovic (IMI)

M. Geric (IMI)
N. Macek Hrvat (IMI)

R. Ramirez Jiménez (University of
Zaragoza, Spanjolska)

T. Zivkovi¢ Semren (IMI)

M. Sekerija (Hrvatski zavod za javno
zdravstvo, Zagreb)

M. Sabol (Institut ,Ruder BoSkovic”,
Zagreb)

Program IMImobilprovodise od 2019. kao zamjenaza godiSnju manifestaciju Daniotvorenih

projekta dogradnje i adaptacije IMI-ja. Program ukljuCuje gostovanja grupa istrazivaca

iﬁi vrata Instituta (DOV IMI) te Ce se nastaviti odrzavati do kraja provedbe infrastrukturnog

IMI-ja s predavanjima i radionicama u odgojno-obrazovnim ustanovama, knjiznicama i
drugim javnim objektima u razli¢itim Zupanijama Republike Hrvatske.
Svrha programa je prijenos znanja temeljenog na rezultatima istrazivanja koja se provode na IMI-ju, kao i

vjestina potrebnih za rad u znanosti.



O4 Popularizacija znanosti

Popis aktivnosti u sklopu programa IMImobil 2019. (koordinatorica: S. Stipicevic)

2019. NASLOV PREDAVANJA PREDAVAC (IMI)
Osnovna Skola Banija, Karlovac (Karlovacka Zupanija); ciljna skupina: ucenici 7. i 8. razreda
Opojna znanost - Sto doista znamo o kanabisu S. Zunec
22.3. 0d fosfatne kiseline do bojnih otrova M. Katalinic
Cudesni pokusi i gdje ih naéi J. Rinkovec, A. Zandona
Gimnazija Matije Antuna Reljkovica, Vinkovci (Vukovarsko-srijemska zupanija); ciljna skupina: ucenici 1.— 4. razreda
IMI — tko, gdje i zasto; Toksi¢nost metala B. Tariba Lovakovic
Radioaktivno zracenje, katastrofa ili korist? M. Kovaci¢
15. 5. Metali u zraku J. Rinkovec
Kako su povezani psi, tumori i kromatografija? T. Zivkovi€ Semren
Kromatografija !I' R%i_n kovc_e‘c,
. Zivkovi€ Semren

Tehnicka Skola Nikole Tesle, lukovar, Vukovarsko-srijemska zupanija; ciljna skupina: ucenici 1.— 4. razreda

IMI — tko, gdje i zasto; Toksi¢nost metala B. Tariba Lovakovic

Radioaktivno zracenje, katastrofa ili korist? M. Kovacic

16. 5. Metali u zraku J. Rinkovec
Kako su povezani psi, tumori i kromatografija? T. Zivkovié Semren

. J. Rinkovec,
Kromatografija T. Zivkovi€ Semren

Osnovna Skola Hodosan, Hodosan (Medimurska Zupanija); ciljna skupina: ucenici 6. — 8. razreda (povodom
obiljezavanja Svjetskog dana znanosti)

Matematika u racunalima, mobitelima i na kino-platnima (Ili: Kako

racunalo Cita s usana, slika pejzaze i zna Sto vas zanima bolje od vas!) J. Kovacie
8 11 Kada je nesto lijek, a kada otrov Z. Babi¢
o Minerali — koji su korisni, a koji opasni A. Sulimanec Grgec
Boje u znanosti S. Stipicevic

11.3. Promocija IMI-ja na Danima karijera fakulteta

= Sveucilisni tjedan karijera na Sveucilistu J. J. Strossmayera u Osijeku, Odjel za biologiju
(14. svibnja 2019.)

Na dogadanju su predstavljeni istrazivacki potencijali IMl-ja, s naglaskom na teme
istrazivanja u podrucju biologije, kemije i toksikologije, te su izlozene mogucnosti suradnje u
svrhu izrade kvalifikacijskih radova studenata, kao i perspektiva zaposljavanja znanstvenog
kadra. Na izlozbenom pultu IMI-ja dijeljene su korisne informacije o mogucnosti nastavka
obrazovanja nakon studija i razvoju znanstvenoistrazivacke karijere biologa na IMI-ju, kao i
materijali za popularizaciju znanosti. Istrazivacki rad na IMI-ju prikazan je video prezentacijom
i kratkim predavanjima na temu geneticke i molekularne toksikologije. IMI su predstavljali:
S. Stipicevic, M. Milic, I. Vrhovac Madunici D. Karaica.

» Dan karijera Prirodoslovno-matematickog fakulteta SveuciliSta u Zagrebu — WISe, Fizicki
odsjek (6. studenoga 2019.)

IMI je bio jedan od pedesetak poslodavaca koji su studentima fizike, kemije i biologije predstauvili
svoje djelatnosti, nacine zaposljavanja i razvoj karijara. U izlozbenom prostoru IMI-ja studentima
su dijeljeni promotivni materijali i publikacije za popularizaciju znanosti. Predstavnici IMI-ja
S. Stipicevié, M. Suri¢ Mihic i L. Paveli¢ predstavili su aktualne znanstvene projekte na kojima rade
fizicari, kemicari i biolozi, kao i kapacitete za zaposljavanje mladih znanstvenika na IMI-ju.
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11.4. Izdavacki projekt: ,,Znanstveni dalekozor”, zbirka radova za popularizaciju znanosti

U prosincu 2019. otisnuta je znanstveno-popularna knjiga IMI-ja pod
naslovom ,Znanstveni dalekozor” (ISBN 978-953-96817-7-5, urednica:
S. Stipicevic). Djelo predstavlja zbirku od deset radova s temama istrazivanja
znanstvenika IMI-ja u podrucju prirodnih znanosti, biomedicine i javnog
zdravstva. Zbirka je namijenjenja informiranju Sire javnosti o rezultatima
znanstvenih istrazivanja i vaznim preporukama na temu kvalitete zdravlja.
Organizirana Ce se diseminacija zbirke provoditi u sklopu narednih
popularizacijskih aktivnosti IMI-ja te ¢e primarno biti usmjerena na
obrazovni sektor drustva radi osuvremenjivanja skolske nastave predmeta
iz STEM podrucja. Zbirka je tiskana uz potporu Ministarstva znanosti i
obrazovanja RH. Zbirka je dostupna i u elektronickom izdanju na mreznim
stranicama IMI-ja (www.imi.hr/hr/izdavastvo/publikacije/).

DALEROZOR

Popis autora i naslova radova u zbirci ,Znanstveni dalekozor”

AUTOR NASLOV RADA (ref.)

Z. Babié, R. Turk Sprije€imo otrovanja djece (158)

A. Bjelajac Zdravo spavanje i zdrava budnost u adolescenciji (166)

K. Jurica (MUP RH), I. Brcic Karaconji Maginja — neotkriveno mediteransko blago (165)

M. Dvorscak Postojana organska zagadivala — od primjene do nuspojava (159)
Zr. Franic, R. Turk Najotrovnije gljive Hrvatske (163)

M. Kujundzic Brkulj Buka — zagadenje koje se ¢uje (167)

F. Sakic, ). Macan Osnove zastite koze na radu (170)

A.Zandona, M. Katalini¢ Putovanje po stanicama (171)

T. Zivkovi¢ Semren, . Semren (VS Zapreic) Pas u sluzbi detekcije malignih oboljenja (172)

S. Zunec Opojna znanost: lice i nali¢je kanabisa (173)

11.5. Predavanja i radionice

U REPUBLICI HRVATSKO)

2019. NASLOV | MJESTO ODRZAVANJA AKTIVNOSTI VODITELJ (IM1)
31.1. Ter_alpl)skal preventivna svojstva eteri¢nih ulja, predavanje, Gradska K. Le& Gruborovié
knjiznica, Oroslavje

4.2, Mirisni poljubac, radionica, DV Cvrkuti¢, Oroslavje K. LeS Gruborovi€
4.2 Neurotoksi¢ni u¢inci pripravaka na bazi kanabisa, za u¢enike Skole za S. Junec

’ medicinske sestre \/rapCe iz Zagreba, KGZ Knjiznica V/rapce, Zagreb '
18.2 Kada je nesto lijek, a kada otrov, predavanje za u¢enike S Tina Ujevica > Babic

’ iz Zagreba, KGZ Knjiznica Medvescak, Zagreb ’

Izvori ionizirajuceg zraCenja — mjerenje i zastita, predavanje za I
5Es studente, Fizicki odsjek, PMF, Zagreb DL STE bl
1.3 Instrumentacija u dozimetriji i zastiti od zracenja: istrazivanja na L Pavelic

T IMI-ju, predavanje za studente, Fizicki odsjek, PMF, Zagreb '

World Sleep Day, Zagreb, edukativni letak: Jedini dug koji Cete sa o
LB zadovoljstvom vratiti, Hrvatski studiji, Zagreb A R
22,3 Pusti vodu da tragovi odu, radionica za u¢enike 05 Tina Ujevica iz S Stipicevic

' Zagreba, KGZ Knjiznica Medvescak, Zagreb -2tp
8 4 Bilo kuda, boje svuda, radionica za osnovnoskolce, 17. Festival S. Stipicevic, M. Dvor&cak

znanosti, Tehnicki muzej Nikola Tesla, Zagreb
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0d analize boja do analize mikrozagadivala, predavanje za srednjoskolce,

8.4 17. Festival znanosti, Tehnicki muzej Nikola Tesla, Zagreb 5. Stipicevic
8.4, B_o;e etericnih cvjetova, radionica, 17. Festival znanosti, Tehnicki muzej K. Le& Gruborovié
Nikola Tesla, Zagreb
v . . g ? . . . ~ .
1.4 Moze li se prikriti uporaba droga?, predavanje za roditelje, OS Horvati, |. Bréic Karaconji
Zagreb
Kako se postaje znanstvenik u multidisciplinarnom istrazivanju
9.5. u podrucju gdje je potrebno znanje nutricionizma, predavanje za A. Sulimanec Grgec
studente, PBF, Zagreb
12.6. Karbamati kao lijekovi, predavanje za studente, PMF, Zagreb A. MatosSevic
Zivot u uvjetima nezive prirode, radionica za u¢enike 05 Julije Klovica, S. Stipicevic,
15.10. 2 PIEEY
Zagreb T. Zivkovic Semren
Pocetnicki tecaj za detektive, radionica za ucenike, 05 Ljudevita Gaja, B. Tariba Lovakovic,
18.10. V. 5 i
Zapresic T. Zivkovic Semren
612 Osnove zastite koze na radu, predavanje, Meduzupanijski skup F Eakic
T nastavnika dentalne medicine, Zdravstveno uciliste, Zagreb )
J. Rinkovec, T. Cade?, K. Jagic,
Snjezno kraljevstvo u potrazi za nestalim ¢izmicama, predstava i M. Mestrovic, T. Orct, A. Juric,
6.12. I ; : ! ). Kovacic, Z. Babic, T. Zorbaz,
radionica za najmlade povodom Dana sv. Nikole, IMI
R. Godec, A. Zandona,
L. Pavelic, I. Pavicic
9 12. gadloaktlvnost oko nas, predavanje za ucenike OS Stenjevec iz T Bituh
agreba, IMI
~ . . e 7 . v . = .
9.12. Moze li se prikriti uporaba droga?, predavanje za ucenike OS Stenjevec |, Bréic Karaconji
iz Zagreba, IMI

U INOZEMSTVU

2019. TEMA , MJESTO VODITEL)J (1M1)
Obstacles and opportunities on development for antimicrobial

7.i18.3. coatings as a scientist, predavanje, Workshop COST Action AMICI, . Vinkovic Vrcek
Riga, Latvija

Safe-by-design approach to foster clinical translation of nano-enabled
8.—-11.4. medical products, predavanje, Spring School COST Action Nano2Clinic,  I. Vinkovic Vircek
Trst, Italija

Kapljica ljubavi i njeznosti u aromaterapiji, radionica, Udruga za pomo¢

23.4. osobama s poteskocama u razvoju ,Nada" Kladovo, Srbija

K. LeS Gruborovic

11.6. Objave u medijima (radio, TV, tiskane novine, portali, mrezne stranice)

Z. Babic, J. Macan, R. Turk: ,Opasno je mijeSati sredstva za ¢iséenje u kuéanstvu’, Upozorenja i savjeti
Centra za kontrolu otrovanja, objava na mreznim stranicama IMI-ja (https:/www.imi.hr/hr/centar-
za-kontrolu-otrovanja/)

A. Bjelajac: emisija ,Treca dob’, HRT — HR 1, 10. 6. 2019.

J. Macan: emisija ,RTL Danas (prilog o zdravstvenim ucincima radiofrekventnog zracenja)’, RTL,
4.2.2019.

G. Pehnec, izjava za clanak: ,Je li tocno da je beogradski zrak najzagadeniji na svijetu?’, Portal
Index.hr, 8. 2. 2019.

G. Pehnec, izjava za Clanak: ,Zatvorite prozore i odgodite aktivnosti vani. Sastav lebdecih Cestica
stize za 10-ak dana”, Portal VeCernji list, 25. 7. 2019.

G. Pehnec, izjava za clanak: ,Provjerili smo: Je li pozar na JakuSevcu stvarno bio opasan za
Zagrepcane?’, Portal Index.hr, 5.9. 2019.

G. Pehnec, izjava za clanak: ,Pazite sto udiSete, jedete, pijete, oblacite...", Revija HAK br. 290/291,
kolovoz - rujan 2019.

G. Pehnec. "AIR PROTECTION 2019" — 1717% Croatian Scientific and Professional Conference. EFCA
Newsletter No. 34, studeni 2019.
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G. Pehnec, izjava za clanak: ,Industrija propala, ali zagadivaca zraka ne manjka’, Portal Deutsche
Welle (DW) 2. 12. 20109.

il HDIR
= ‘.--" ; - 2 nadiBul ry meedicimako isfradivanes | mediorursds
na IMI-u e i oot
11. znanstvena radionica za naimiade
e A&
] ; TEME
| Snjezno kraljevstvo u potrazi za

8. studenog 2019. u 13:30 ¥l
| T " nestalim éizmicama

negtoboiomike | biomdarker roka teslisg: gdje

wrrsn Erwrsto P 6. promnca 203
PRETVEAONICA ST TLITA
dr. sc. Tanja Fivkovic Semrer 16 ds 188
l restitut s medicrnis strafvangs | medicing reds

15. studenog 2019. u 13:30

Epiderniclog o roka u Hrvaisko| 5§ oswiom ma
rovke prostote § ok festisa

dr. sc. Mario Sekerija

[ Hreatih: rawod ra j@vno pdrevsbeo

LZnanstvena” postava za radionicu
.SnjeZno kraljevstvo u potrazi za nestalim cizmicama’, IMI, 6. prosinca 2019.
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12. ZNANSTVENO-STRUCNA MOBILNOST | USAVRSAVANJA

ol 4
-
[]

12.1. ZNANSTVENO-STRUCNI SKUPOVI

ODRZANI U REPUBLICI HRVATSKO)

2019.

25.1.

5.-8.2.

19. 2.

23.2.

1.-3.3.

6.i7.3.

23.3.

29.-31.3.

5.16. 4.

9.-12. 4,

10.-12. 4.

11.-13. 4.

26. 4.

10.-12.5.

NAZIV | MJESTO SKUPA

Aktualna problematika u radioloskoj tehnologiji, Zagreb

3. seminar biljne zastite, Opatija

Promjene koje (znanstveni) Zivot znace: Otvorena znanost, zasto je
vazna i kako vam OpenAlIRE tu moZe pomoci?, Zagreb

Treci simpozij studenata doktorskih studija PMF-a 2018./2019.,
Zagreb

3. simpozij Stres u pedijatrijskoj sestrinskoj skrbi: Sto kada se
dogodi neocekivano? Posebni sestrinski zahtjevi u akutnom
zbrinjavanju djece, Ivanic¢ Grad

Medunarodna konferencija o suradnji i umrezavanju socijalnih
partnera na razini EU, projekt ,Zajednistvo i dijalog za nova znanja i
bolje vjestine”, Dubrovnik

Medunarodna konferencija o EU fondovima, TrakoScan

Provedba priloga VIII. CLP uredbe — UFI broj, Zagreb

The new psychotherapy law in Croatia — practical implications
for education and psychotherapy from the NLPt perspective,
konferencija European Association for Neuro-Linguistic
Psychotherapy (EANLPt), Zagreb

Symposium of the International Contact Dermatitis Research
Group in Cooperation with Croatian Dermatovenerological Society
of the Croatian Medical Association, Zagreb

2. studentski kongres zastite zdravlja — Sanitas 2019., Rijeka

26. hrvatski skup kemicara i kemijskih inZzenjera, Sibenik

SUDIONICI (1m1)

M. Suri¢ Mihi¢

R. Turk

Z. Kovarik (organizator)
V. Muzinic

Z. Babi¢, F. Saki¢, R. Turk

J. Macan

I. Prli¢

R. Turk, Z. Babi¢

A. Bjelajac (programsko-
organizacijski odbor;
suorganizator M)

Zr. Franic

. Brcic Karaconji, A. Katic

V. GIUSCig, 1. Jakovljevic,
Z. Sever Strukil, I. Simic

Dvanaesti simpozij Hrvatskog drustva za zastitu od zrac¢enja s medunarodnim sudjelovanjem,

Varazdin

Sudionici: G. Marovi¢, J, Sencar, T. Bituh, Z. Frani¢, B. Petrinec, M. Kovacic, G. Branica, S. Davila,
I. Prli¢, T. Me&trovic, J. Sigko, M. Justi¢, L. Paveli¢, B. Zauner, G. Pehnec, S. Zuzul, N. Kopjar, M. Mili¢

24, dani Ramira i Zorana Bujasa, Zagreb

Strucni skup EU-OSHA kampanja — Zdrava mjesta rada upravljaju
opasnim kemikalijama, obiljeZavanje Nacionalnog dana zastite na
radu, Zagreb

Proljetni strucni sastanak Hrvatskog drustva za medicinu rada
Hrvatskog lijecnickog zbora ,Medusobna suradnja i misljenja
specijalista medicine rada i/ili sporta, obiteljske medicine i
psihijatrije kod zdravstvenih pregleda vozaca i osoba koje drze i
nose oruzje’, Metkovic

Simpozij Hrvatskog druStva za medicinu rada Hrvatskog lijecnickog
zbora ,Misicno-koStani poremecaji vezani uz rad’, Zagreb

OiRA alat u frizerskom sektoru u Republici Hrvatskoj: Od
znanstvenog istrazivanja do prakse u zastiti na radu, EU-OSHA
(Europska agencija za zastitu na radu), Split

Prvih 10 godina HDIR-a, Zagreb

A. Bjelajac

R. Turk

J. Macan

J. Macan

Zr. Frani¢, ). Macan, R. Turk
(osmisljavanje programa:
IMI)

A. Pizent, B. Tariba
Lovakovig, T. Zivkovic
Semren
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10. 6.

3.-7.9.

21.-28.9.

25.-28.9.

4.i5.10.

&), = 1. 10,

9.-13.10.

10.i11.10.

15.-19.10.

18.10.

18.10.

23.10.

4.i5.11.

6.—-8.11.

7.11.

8.11.

12.-14.11.

7, 12

OiRA alat u frizerskom sektoru u Republici Hrvatskoj: Od
znanstvenog istrazivanja do prakse u zastiti na radu, EU-OSHA
(Europska agencija za zastitu na radu), Zagreb

33 Annual Conference of the European Health Psychology
Society, Dubrovnik

FEBS Advanced Course: 20" International Summer School on
Immunology, Hvar

Kongres Hrvatskog drustva za biokemiju i molekularnu
biologiju HDBMB2019 "Crossroads in Life Sciences', Lovran

6. kongres sudskih vjestaka i procjenitelja, Zagreb

3. dani strukovnih nastavnika, Sibenik

7. hrvatski kongres medicine rada s medunarodnim sudjelovanjem,

Pula

Science and Educational Challenges Facing Europe in the Next
Decade, Humboldt-Kolleg konferencija, Zagreb

Zr. Franic, J. Macan, R. Turk
(osmisljavanje programa:
IMI)

A. Bjelajac

Z. Kovarik

T. Cadez, N. Macek Hrvat,
A. MatoSevic, M. Katalinic,
Z. Kovarik, A. Zandona,

N. Marakovic, J. Jurasovic,
S. Zunec

J. Macan

A. Katic

Zr. Frani¢, Z. Babi¢, J. Kovaié,
M. Kujundzic Brkulj, F. Sakic,

J. Macan, J. Mandi¢,

A. Bjelajac (suorganizator: IMI)

B. Pem

Jedanaesti hrvatski znanstveno-strucni skup s medunarodnim sudjelovanjem ,Zastita zraka 19", Bol

Sudionici: | Besli¢, S. Davila, V. Glus¢ic, R. Godec, I. Jakovljevi, G. Pehnec, J. Rinkovec,S. Sopic,
Z. Sever Strukil, M. Silovi¢ Hujic, I. Simi¢, S. Zuzul, G. Marovi¢, Z. Frani¢, B. Petrinec, J. Sencar,

S. Herceg Romanic, |. Pavicic

Edukacija strucnog i tehnickog osoblja koje radi s pokusnim
Zivotinjama, Zagreb

Simpozij: Pregled rada Kolegija javnog zdravstva Akademije
medicinskih znanosti Hrvatske: 1zazovi i moguénosti, Zagreb

Znanstveni sastanak Genomske tehnologije (HAZU), Zagreb
Synergy Symposium for NanoBioMedicine, Zagreb

CARNet korisnitka konferencija CUC2019, Sibenik
International day of Medical Physics, Zagreb

Medicinska fizika u Hrvatskoj, Zagreb

2. medunarodni znanstveno-strucni skup Odjela za psihologiju

Hrvatskog katolickog sveuciliSta: Mozak i um: Promicanje dobrobiti

pojedinca i zajednice, Zagreb

4. hrvatski simpozij o vrijednosti pcelinjih proizvoda u ocuvanju
zdravlja s medunarodnim sudjelovanjem, Zagreb

ODRZANI U INOZEMSTVU

2019.

17 1o

6.17.2.

11. - 14. 2.

26.-30. 3.

3.—-6. 4.

NAZIV | MJESTO SKUPA

4. kongres Slovenskog toksikoloskog drustva “Cannabis under
scrutiny: Their toxicity and medical utility”, Ljubljana, Slovenija

Better Training for SaferFood Training Course on the Application
of the 'EFSA/ECHA Guidance to identify endocrine disruptors,
Bruxelles, Belgija

EURADOS Annual Meeting 2019, Lodz, Poljska

17 Medical Chemical Defense Conference 2019, Miinchen,
Njemacka

12" International Conference on Carbonaceous Particles in the
Atmosphere, ICCPA 2019, Beg, Austrija

M. Lazarus, S. Matausic,
A. Katic

J. Macan

G. Gajski, J. Jurasovic,
A. Pizent

B. Pem, I. Vinkovic V/rcek
|. Prlic

M. Suric Mihic, L. Pavelic
M. Suric¢ Mihi¢

A. Bjelajac

Z. Franic, Zr. Franic

SUDIONICI (1M1)

|. Breic Karaconiji, A. Katic,
S. Zunec

V. M. Varnai
M. Suri¢ Mihic, L. Pavelic

Z. Kovarik, N. Macek Hrvat

R. Godec, I. Simi¢
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8.—11.4.
10. - 12. 4.
15.-17. 4.
29.4.-2.5.
6.- 10.5.
8.-10.5.
15.i16.5.
19.-23.5.
20.-23.5.
21.-25.5.
23.i24.5.
26. - 28.5.
27.-31.5.
16. - 20.6.
26.6.
28.6.-3.7.
3.-6.7.
6.-11.7.
11.-17.7.
8.-11.9.
11.-13.9.
23.-27.9.
24.-26.9,
2.-4.10.
14. - 18.10.
15.-17.10.
16. - 19. 10.
14, - 16.11.
26.10. - 2.11.

Cutting Edge Approaches for the Risk Assessment and
Management of Nano-(bio)materials: From the Lab to the Market,
Trst, Italija

8" EUTERP Workshop “Optimising Radiation Protection Training",
Quawra, Malta

10t International Congress Nanotechnology in Biology & Medicine,

BioNanoMed 2019, Graz, Austrija

27" International Symposium on Epidemiology in Occupational
Health, EPICOH 2019, Wellington, Novi Zeland

FEBS Special Meeting on in Sphingolipid Biology, Cascais, Portugal

1t Science & Wine World Congress, Porto, Portugal

7t International Symposium “Ultrafine particles — Air Quality and
Climate”, Bruxelles, Belgija

47" Meeting of the European Environmental Mutagenesis and
Genomics Society (EEMGS), Rennes, Francuska

CBRNE Research & Innovation Conference 2019, Nantes,
Francuska

39" International Congress of the European Association of Poisons

Centres and Clinical Toxicologists (EAPCCT), Napulj, Italija

2" International Annual Congress on Controversies on Cannabis-
Based Medicines, Med-Cannabis2019, Barcelona, Spanjolska
Symposium & Workshop “Skeletal muscle research — from cell to
human 2019", Ljubljana, Slovenija

Advanced Course “Trends in Enzymology and Biocatalysis’, Rim,
Italija

17 International Conference on Chemistry and the Environment,
ICCE 2019, Solun, Grcka

ScotCHEM Computational Chemistry Symposium 2019, Edinburgh,

UK

10" International Congress RAHMS: Recent Advances in Health
and Medical Sciences, Paphos, Cipar

19 FEBS Young Scientists' Forum 2019, Krakov, Poljska

44 FEBS Congress, Krakov, Poljska

10% Triennial Congress of the International Society of Theoretical
Chemical Physics, ISTCP 2019, Tromsg, Norveska

55t Congress of the European Societies of Toxicology, EUROTOX
2019, Helsinki, Finska

12 International Particle Toxicology Confference, IPTC 2019,
Salzburg, Austrija

18t World Clean Air Congres, WCAC 2019, Istanbul, Turska

Workshop on Introduction to Nuclear Forensics, Novi Sad, Srbija

1t Congress of Geneticists in Bosnia and Herzegovina with
International Participation, Sarajevo, BiH

4™ European Radiation Protection Research Week, Stockholm,
Svedska

First CA17140 COST Conference, Riga, Latvija

10t International Congress of the Turkish Society of Toxicology
(TST), Antalya, Turska

Conference of the Serbian Biochemical Society “Diversity in
Biochemistry", Beograd, Srbija

2019 IEEE Nuclear Science Symposium and Medical Imaging
Conference, and the International Symposium on Room
Temperature Semiconductor Detectors, Manchester, UK

R. Barbir

M. Suric Mihic

. Vinkovic V/rcek, I. Pavicic,
K. Ili¢

Zr. Franic, J. Macan

Z. Kovarik

. Sabolic

G. Pehnec

G. Gajski

Z. Kovarik

Z. Babit

. Brcic Karaconji, A. Katic
. Vrhovac Madunic

T. Cade?, A. Mato3evi¢
S. Stipicevic

B. Pem

V. M. Varnai

A. Zandona, M. Katalinic

Z. Kovarik, M. Katalinic,
. Vrhovac Madunic,
A. Zandona

J. Sabolovic

A. Fucic, V. Muzinic,
M. Peraica

R. Barbir

S. Davila, V. Gluscic,

R. Godec, I. Jakovljevic,
G. Pehnec, J. Rinkovec,
. Simic

D. Raseta

A. Juric, M. Milic

. Prlic, M. Suric Mihic,

L. Pavelic

. Vinkovic V/rcek, B. Pem

G. Gajski, M. Geri¢

Z. Kovarik

L. Pavelic
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Better Training for SaferFood Training Course on the Application

27.i28.11. of the 'EFSA/ECHA Guidance to identify endocrine disruptors, R. Turk
Bruxelles, Belgija
th 1 i - iati “
28. - 30 11. 4™ Meeting of Middle European Societies for Immunology and 7. Babié, J. Macan
Allergology, Bratislava, Slovacka
2 -5 12, Coping with uncertainties for improved modellingand decision D. Radeta
making in nuclear emergencies, Bratislava, Slovacka
8.-12.12 16" International Symposium on Cholinergic Mechanisms and the  A. Bosak, Z. Kovarik,
' T 2" Misrahi Symposium on Neurobiology, Rehovot, Izrael T. Zorbaz
10.12. Workshop on the Appointed Bodies and Poison Centres’ working > Babic

practices and use of the PCN database, Helsinki, Finska
12.2. PREDAVANJA NA POZIV

ODRZANA U REPUBLICI HRVATSKO)

2019. NASLOV PREDAVANJA; ORGANIZATOR, MJESTO ODRZAVANJA

Preporuceno dozno ogranicenje za medicinsko ozracenje u dijagnostickoj
radiologiji; Hrvatski lijecnicki zbor, Hrvatsko drustvo za biosigurnost i biozastitu,
Klinika za infektivne bolesti ,Dr. Fran Mihaljevic’, Hrvatska komora zdravstvenih
radnika — Strukovni razred za zdravstvenu radiolosko-tehnolosku djelatnost,
Hrvatsko drustvo inZenjera medicinske, radiologije, Zdravstveno veleuciliste
Zagreb, Hrvatsko drustvo za sigurnost pacijenta, Zagreb

Prevencija otrovanja djece edukacijom roditelja; Hrvatska udruga medicinskih
sestara Pedijatrijsko drustvo, Ivani¢ Grad

Osobitosti akutnih otrovanja u dje¢joj dobi; Hrvatska udruga medicinskih
sestara Pedijatrijsko drustvo, Ivanic Grad

Rendgenski uredaji, zatvoreni i otvoreni radioaktivni izvori u medicini;
Zdravstveno veleutiliSte, Zagreb

25.1.

23. 2.
23. 2.

28. 2.

Osnove fizike ionizirajuceg zracenja, Osobna dozimetrija ionizirajuceg

Zo zracenja; Zdravstveno veleuciliSte, Zagreb

Spolne i vrstne razlike u ekspresiji bubreznih prijenosnika tvari; Povjerenstvo
za znanost i drustvo Hrvatskog drustva za biokemiju i molekularnu biologiju,
IMI, Zagreb

Znanstveni temelji sprie¢avanja bolesti koze na radnom mjestu u Hrvatskoj:
1.3. sektor osobnih usluga — frizeri i kozmeticari; Hrvatski sindikat male privrede,
obrtniStva, usluznih djelatnosti i stranih predstavnistva, Dubrovnik
Instrumentacija u dozimetriji i zastiti od zracenja: istrazivanja na IMI-ju; Fizicki
odsjek Prirodoslovno-matematickog fakulteta SveuciliSta u Zagrebu, Zagreb
Izvori ioniziraju€eg zracenja — mjerenje i zastita; Fizicki odsjek Prirodoslovno-
matematickog fakulteta SveuciliSta u Zagrebu, Zagreb
Znanstveno istrazivacki projekt Instituta za medicinska istrazivanja i medicinu
rada i Sveucilista Sjever; Sveuciliste Sjever, Varazdin
Utjecaj tetrahidrokanabinola na toksi¢nost citostatika irinotekana u
eksperimentalnih Zivotinja; Sveuciliste Sjever, Varazdin
Svrha dostavljanja odgovarajucih podatka potrebnih za hitno zbrinjavanje u
slu€aju otrovanja/nesreca s opasnim kemikalijama; Hrvatska gospodarska
komora, Zagreb
Pesticidi kao hormonski otrovi — ucinci na zdravlje ljudi; 2. studentski kongres
zastite zdravlja — Sanitas 2019., Medicinski fakultet Sveucilista u Rijeci, Rijeka
Nanohrana je nova ponuda prehrambene industrije; Robinson d. o. 0. u suradnji
s Agencijom za strukovno obrazovanje i obrazovanje odraslih, Varazdin

29. 2.

1.3.
1.3.
8.3.

8.3.
18.3.

5.4,

5. 4.

Analiza psihoaktivnih tvari u bioloSkim uzorcima primjenom plinske
6. 4. kromatografije-spektrometrije masa; Radionica: Uvod u metode plinske i
tekucinske kromatografije, BIOCentar, Zagreb

Uskladivanje radnih uvjeta u Hrvatskoj s izmjenama Direktive 2004/37/EZ o
zastiti radnika od rizika zbog izloZenosti karcinogenim ili mutagenim tvarima,
prihvacenim na razini Europske Unije u 2018. godini; Ministarstvo rada i
mirovinskog sustava RH, Zagreb

26. 4.

PREDAVAC (Im1)

M. Suric Mihi¢

Z. Babic, F. Saki¢
R. Turk

M. Justic

M. Suri¢ Mihi¢

|. Saboli¢

J. Macan

L. Pavelic
M. Suric¢ Mihic
A. Katic

S. Zunec
R. Turk

A. Katic

|. Vinkovic Vréek

. Brcic Karaconji

R. Turk
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17.5.

3.6.

3.6.

3.6.

4.6.

4.6.

10. 6.

10.6.

10.6.

25.-28.9.

30.9. - 4.10.
9.12.-13.12.

1.10.

10. 10.

16.i129.10.
12.11.

18.10.

23.10.

4.11.

6.-8.11.

8.11.

12.11.

14.11.

Mentalno zdravlje u organizacijama, Tocka promjene (panel), Mapa znanja,
Zagreb

Pregled rezultata aktualnih znanstvenih istrazivanja sigurnosti i zdravlja na
radu frizera u Hrvatskoj; EU-OSHA (Europska agencija za zastitu na radu), Split
Uvod u seminar: od znanstvenog istrazivanja do prakse u zastiti na radu
frizera; EU-OSHA (Europska agencija za zastitu na radu), Split

IzloZenost kemikalijama i njihovi u€inci na zdravlje frizera; EU-OSHA (Europska
agencija za zastitu na radu), Split

Profil elemenata u krvi, serumu i urinu muskaraca s rakom testisa; Simpozij:
Prvih 10 godina HDIR-a, Hrvatsko drustvo za istrazivanje raka, Zagreb

Rak testisa i promjene u ciklusu limunske kiseline; Simpozij: Prvih 10 godina
HDIR-a, Hrvatsko drustvo za istrazivanje raka, Zagreb

Pregled rezultata aktualnih znanstvenih istrazivanja sigurnosti i zdravlja na radu
frizera u Hrvatskoj; EU-OSHA (Europska agencija za zastitu na radu, Zagreb
Uvod u seminar: od znanstvenog istrazivanja do prakse u zastiti na radu
frizera; EU-OSHA (Europska agencija za zastitu na radu), Zagreb

IzloZenost kemikalijama i njihovi ucinci na zdravlje frizera; EU-OSHA (Europska
agencija za zastitu na radu), Zagreb

Cytotoxicity of oxime antidotes driven by changes in their structure; Kongres
Hrvatskog druStva za biokemiju i molekularnu biologiju, Lovran

Ocjena dokumentacije za registraciju sredstava za zastitu bilja (SZB) iz
podrucja toksikologije i izloZenosti kod primjene; Hrvatska agencija za
poljoprivredu i hranu — Centar za zastitu bilja, Zagreb

Unit for Occupational & Environmental Health: Occupational Health Research
(2000-2019); COST Action OMEGANET (CA 16216), Zagreb

Hormonski otrovi i zdravlje ljudi — postoji li problem?; 3. dani strukovnih
nastavnika, ASOO, Sibenik

Grinje (Acari); Hrvatska udruga za dezinfekciju, dezinsekciju i deratizaciju,
Zagreb

Prediktori pojave i tijeka profesionalnih bolesti koze: pregled istrazivanja;
Akademija medicinskih znanosti Hrvatske, Kolegij javnog zdravstva, Zagreb
Uloga komet- i mikronukleus-testa u genetickoj toksikologiji i biomonitoringu
populacija (HAZU), Zagreb

Medicinsko vjeStacenje u ugovornom osiguranju. Vjestacenje privremene

i trajne radne nesposobnosti-primjeri iz prakse; Hrvatsko drustvo za
medicinska vjestacenja Hrvatskog lijecnickog zbora, Zagreb

CARNet korisnicka konferencija CUC2019, Sibenik

Razvoj dozimetra za mjerenje impulsnih polja ionizirajuceg zracenja

u medicini; International day of Medical Physics, Hrvatsko drustvo za
biomedicinsko inZenjerstvo i medicinsku fiziku, Zagreb

Uporaba 3D ispisa u razvoju nosaca dozimetra za lecu oka; International
day of Medical Physics, Hrvatsko drustvo za biomedicinsko inzenjerstvo i
medicinsku fiziku, Zagreb

Novi dozimetar za mjerenje izlozenosti lece oka u intervencijskoj radiologiji
i kardiologiji; Medicinska fizika u Hrvatskoj, Hrvatsko drustvo za medicinsku
fiziku, Zagreb

Presentation of the project selection procedure in the framework of TTPP;
Kick-off event of the Tenure Track Pilot Programme, Hrvatska zaklada za
znanost, Zagreb

Posebni otpad iz medicinskih ustanova; Hrvatska udruga za zdravo radno
mjesto, Zagreb

ODRZANA U INOZEMSTVU

2019.

29.1.-1.2.

22.2.

NASLOV PREDAVANJA; ORGANIZATOR, MJESTO ODRZAVANJA

The use of buccal cells in human biomonitoring and early disease detection.
Hands-on training with buccal cells; h(COMET Cost Action CA15132, University
of Latvia, Riga, Latvija

The use of buccal cells in human biomonitoring and early disease detection;
hCOMET Cost Action CA15132, University of Latvia, Riga, Latvija

A. Bjelajac
Zr. Franic
J. Macan

R. Turk

B. Tariba
Lovakovic

T. Zivkovié
Semren

Zr. Franic
J. Macan
R. Turk

M. Katalinic
R. Turk

J. Macan
A. Katic

J. Macan
J. Macan

G. Gajski
J. Macan
. Prlic

L. Pavelic

M. Suric Mihi¢

M. Suric¢ Mihi¢

Z. Kovarik

I. Prli¢

PREDAVAC (IM1)

M. Milic

M. Mili¢
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27 2

28. 2.

7.18.3.

26. 3.

27.3.

28.3.

8. -11.4.

15.-17. 4.

7.18.5.

10.5.

21.5.

22.5.

22.i23.5.

26.-28.5.

26.6.

25.-30.8.

10, = 15, 9

13.9.

21.9.

2.-4.10.

14.-18.10.

16.10.

8. Mitgliederversammlung des Vereins BioNanoNet. 2" NanoMedicine-
Austria Day, Graz, Austrija

Kataliticka detoksikacija organofosfornih spojeva acetilkolinesterazom

s aldoksimima; Katedra za medicinsku biohemiju, Medicinski fakultet,
Univerzitet u Sarajevu; Sarajevo, Bosna i Hercegovina

Obstacles and opportunities on development for antimicrobial coatings as a
scientist; COST action AMICI, Riga, Latvija

Renal expression of aquaporin 1 and 2 in 2-year old male and female rats
after treatment with melatonin and resveratrol antioxidants; International
Centre for Genetic Engineering and Biotechnology (ICGEB), Trst, Italija

Novel oximes in counteracting organophosphates exposure; 17® Medical
Chemical Defense Conference 2019, Minchen, Njemacka

Resveratrol, but not melatonin, upregulates renal expression of sodium-
glucose cotransporters 2 (SGLT2) in old male rats; International Centre for
Genetic Engineering and Biotechnology (ICGEB), Trst, Italija

Safe-by-design approach to foster clinical translation of nano-enabled
medical products, COST CA17140 Nano2Clinic, Trst, Italija

Sex-related in vivo response to metallic nanoparticles; 10. BioNanoMed
konferencija, Graz, Austrija

Procjena rizika od kemikalija i biocidnih proizvoda — toksikologija; Ministarstvo
odrZivog razvoja i turizma, Podgorica, Crna Gora

In a rat model of aging, long-term treatment with wine antioxidant,
resveratrol, upregulates plasma levels of testosterone in males and
dowenregulates plasma levels of progesterone in females; 15t Science & Wine
Congress Organization Committee, Porto, Portugal

Green, or not to green, that is the question: health related biomarkers in
vegetarians versus non-vegetarians; EEMGS, Francuska

Keynote: Nerve agent bioscavengers based on an efficient oxime-assisted
reactivation of cholinesterases; The CBRNE Research & Innovation
Conference 2019, Nantes, Francuska

.NanoCrown" za DT-NMBP-02-2018, Barcelona, §panjo|ska

Neural and muscle cells in organophosphorus compound antidote research;
Symposium & Workshop ,Skeletal muscle research — from cell to human
2019" Medicinski fakultet, Ljubljana, Slovenija

Does a vegetarian diet influence genomic stability? Analysis of health-related
biomarkers in vegetarians versus omnivores; ICAW, Rusija

Biocompatibility assessment of up- and down-converting nanoparticles:
implications of interferences with in vitro assays; European Saciety for
Photobiology i Internation Union of Photobiology, Barcelona, Spanjolska

OECD and PATROLs Workshops, Pariz, Francuska

BioNanoNet Strategic Development & Networking. Multidisciplinary
Cooperation in Research: Nanotoxicology, Sensortechnology, Health, Safety &
(Nano-)Medicine, Graz, Austrija

Evaluation of multiple health-related biomarkers in vegetarians versus
omnivores; COST Clinimark, Gr¢ka

The influence of a three-week hypocaloric diet on DNA damage parameters
measured by alkaline comet assay and cytochalasin b-blocked micronucleus
assay in obese patients from the special hospital for extended treatment of
Duga Resa, Croatia — preliminary results; GENuBiH, Bosna i Hercegovina

A scientific perspective on microplastics in nature and society; Slovenian
Engineering Academy, SAPEA (Science Advice for Policy by European
Academies) i Sveuciliste u Ljubljani, Ljubljana, Slovenija

Modern practice regarding residues (NORM) during the exploration drilling
in oil&gas industry in Republic of Croatia; 4™ European Radiation Protection
Research Week, Stockholm, Svedska

The use of buccal cells in human biomonitoring and early disease; 10"
International Congress of the Turkish Society of Toxicology, Antalya, Turska

. Vinkovic Vrcek

Z. Kovarik

. Vinkovic Vrcek

D. Karaica

Z. Kovarik

|. rhovac
Madunic

. Vinkovic Vrcek

|. Vinkovic Vréek

R. Turk,
V. M. Varnai

|. Saboli¢

G. Gajski

Z. Kovarik

. Vinkovic Vrcek

M. Katalini¢

G. Gajski

. Vinkovic Vrcek

B. Pem

|. Vinkovic Vréek

G. Gajski

M. Mili¢

|. Vinkovic Vréek

|. Prlic

G. Gajski
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16.-19.10.

17.10.

22.i23.10.

6. 11.

15.11.

26.11.

28.11.

2.12.

9.12.

19.-21.12.

The use of buccal cells in human biomonitoring and early disease detection;
10" International Congress of the Turkish Society of Toxicology, Antalya,
Turska

Evaluation of the cyto/genotoxic effects of marine toxin domoic acid in non-
target human cells in vitro; 10™ International Congress of the Turkish Society
of Toxicology, Antalya, Turska

Strengthening the Nanomedical Technology in Croatia against Resistant
Infections (SyNCeRO); WIDESPREAD-03-2018: Twinning, Barcelona,
Spanjolska

M. Mili¢

G. Gajski

|. Vinkovic Vréek

Summary of work on Central Nervous System-Acting Chemicals performed by

OPCW Scientific Advisory Bord; Meeting of OPCW National Authorities — side
event: Aerosolized Use of Central Nervous System (CNS)-acting Chemicals:
What Do the Draft Decisions Aim to Do?, den Haag, Nizozemska

Detoxification of Nerve Agents by Oxime-Assisted Reactivation of
Cholinesterases; Serbian Biochemical Society, Conference of the Serbian
Biochemical Society ‘Diversity in Biochemistry, Beograd, Srbija

Central Nervous System-Acting Chemicals; 24 Conference of OPCW State
Parties, Side Event: Understanding the Aerosolized Use of Central Nervous
System (CNS)-acting Chemicals, den Haag, Nizozemska

Evaluation of health related biomarkers between vegetarians and non-
vegetarians; SveuciliSte u Beogradu, Medicinski fakultet, Srbija

Skin changes in Croatian hairdressing apprentices in a screening phase of a

prospective cohort study; Academic Medical Center, Amsterdam, Nizozemska

Reversal of OP toxicity by the oxime-assisted reactivation of
acetylcholinersterase; 16" International Symposium on Cholinergic
Mechanisms, Rehovot, Izrael

DT-NMBP-06-2020: Open Innovation Test Beds for nano-pharmaceuticals
production (IA); Uberherrn, Njemacka

12.3. PROJEKTNI | OSTALI STRUCNI SASTANCI

ODRZANI U REPUBLICI HRVATSKO)

2019.

3. 1.
28.1.-2.2.
2.12.-6.12.
12. 2.

14.5
27.5.-1.6
26.8.-1.9
30.9.-5.10
19.6.-21.6.
3.-5.9.
13.9.
17.12.

NAZIV | MJESTO SASTANKA

Okrugli stol: Gospodarenje kemikalijama sadrzanim u Konvenciji zabrani
razvijanja, proizvodnje, gomilanja i koristenja kemijskog oruzja i o njegovu
unistenju, Ministarstvo gospodarstva, poduzetnistva i obrta RH, Zagreb

Radni posjet suradnika prof. dr. sc. Michaela Rameka (Institut fir
Physikalische und Theoretische Chemie, Technische Universitat Graz,
Graz, Austrija), IMI, Zagreb

Global Women's Breakfast — Empowering Women in Chemistry: A
Global Networking Event, Farmaceutsko-biokemijski fakultet, Zagreb

Sastanak Upravnog odbora i Skupstina Hrvatskog drustva za
biomedicinsko inZenjerstvo i medicinsku fiziku (HDBIMF), Zagreb

Radni posjet suradnika prof. dr. sc. Michaela Rameka (Institut fir
Physikalische und Theoretische Chemie, Technische Universitat Graz,
Graz, Austrija), IMI, Zagreb

Radni posjet suradnika prof. dr. sc. Michaela Rameka (Institut fiir
Physikalische und Theoretische Chemie, Technische Universitat Graz,
Graz, Austrija), IMI, Zagreb

Projektni sastanak istrazivacke skupine projekta AnalyseBChE (HrZZ-IP),
Zagreb

Projektni sastanak istrazivacke skupine bilateralnog projekta HR-RS,
Zagreb

Z. Kovarik

Z. Kovarik

Z. Kovarik

G. Gajski

Zr. Franic

Z. Kovarik

|. Vinkovic Vréek

SUDIONICI (1M1)

S. Zunec

J. Sabolovic

. Brcic Karaconyji,
A. Juric, A. Katic,
J. Sabolovic

|. Prli¢

J. Sabolovic, J. Pejic

J. Pejic

Z. Kovarik, A. Bosak,
G. Sinko, M. Katalinic,
A. Zandona, N. Macek
Hrvat, T. Zorbaz,

T. Cadez, N.
Marakovic

S. Herceg Romanic,
G. Mendas Starcevic
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1.12.10.

4.10.

28.10.

7.i8.11.

26.i27.11.

11.12.

17.118.12.

Working groups and Management Committee Meeting COST Action
OMEGA-NET (CA 16216), IMI, Zagreb

COST Info Day Croatia, Ministarstvo znanosti i obrazovanja RH, Zagreb

Godisnji sastanak projekta BiREADI (HrZZ-1P), Zagreb

Radni posjet suradnika prof. dr. sc. Gabora Szalontaia (NMR
laboratérium, Pannon Egyetem, Veszprém, Madarska), IMI, Zagreb

Okrugli stol: Protokol o Sustavu ranog upozoravanja u slu€aju pojave
novih psihoaktivnih tvari, Marija Bistrica

Sastanak o ponovnoj ocjeni aktivne tvari spinetoram, Ministarstvo
poljoprivrede RH, Zagreb

Projektni sastanak istrazivacke skupine projekta AnalyseBChE (HrZZ-IP),
Zagreb

ODRZANI U INOZEMSTVU

2019.
20.-23.1.
23.i24.1.
28.1.
29.1.-1.2
6.-15.3.
18.i19.3.
18.-21.3.
28.-30. 3.
1.-5.4
3.-5.4.
14.-17. 4.
16.i17. 4.
23. - 25. 4.
29.4.-6.5.
15.5.
6.-8.6
10. - 14.6.
18.6.

4.7.

12.i13.6.

NAZIV | MJESTO SASTANKA

COMULIS Cost Action: Work Group 3 Meeting, Porto, Portugal

29" Meeting of National Air Quality Reference Laboratories AQUILA,
Bruxelles, Belgija

Sastanak grupe hCOMET Cost Action, Riga, Latvija

hCOMET Cost Action: Theoretical and practical training course on the use of
non-invasive sampled matrixes in the comet assay as well as different types
of white blood cells, Riga, Latvija

48. sastanak Odbora za procjenu rizika, Europska agencija za kemikalije,
Helsinki, Finska

Sastanak grupe hCOMET Cost Action, Toulouse, Francuska
COMULIS Cost Action: Work Group 3 Meeting, Glasgow, Skotska

Sastanak grupe CliniMARK Cost Action, Basel, Svicarska

Radni posjet suradniku prof. dr. sc. Michaelu Rameku, Institut fir
Physikalische und Theoretische Chemie, Technische Universitdt Graz,
Graz, Austrija

Working groups and Management Committee Meeting OMEGA-NET
Cost Action, Karolinska Institut, Stockholm, Svedska

COMULIS Cost Action: Work Group 3 Meeting, Bruxelles, Belgija

1. sastanak Radne grupe za prijedloge autorizacije kemikalija Odbora za
procjenu rizika (RAC-AFA WG), Europska agencija za kemikalije, Helsinki,
Finska

Sastanak grupe TRANSAutophagy Cost Action, Sofija, Bugarska

Projektni sastanak: Scavengers at risk: Environmental lead exposure in
Scandinavian ecosystems, Mord, Svedska

Godisnji sastanak EC European Federation of Clean Air and
Environmental Protection Associtions, Bruxelles, Belgija

Radni posjet Institutu za nuklearne nauke ,Vin¢a” i Hemijskom fakultetu
Univerziteta u Beogradu, Beograd, Srbija

28" Session of the Scientific Advisory Board OPCW, den Haag,
Nizozemska

Narda STS, Genova, ltalija

49. sastanak Odbora za procjenu rizika, Europska agencija za kemikalije,
Helsinki, Finska

A. Bjelajac, Zr. Franic,
J. Macan

. Brcic Karaconji
V. Gluscic, R. Godec,

S. Zuzul, 1. Simi¢,
G. Pehnec

J. Sabolovic, J. Pejic

. Bréic Karaconji,

A. Juric

R. Turk

A. Bosak, G. Sinko,
Z. Kovarik
SUDIONICI (1M1)

D. Karaica, I. Vrhovac
Madunic

. Besli¢, S. Davila

G. Gajski
M. Mili¢

V. M. Varnai

G. Gajski

D. Karaica, I. /rhovac
Madunic

G. Gajski

J. Sabolovic

J. Macan, Zr. Franic,
A. Bjelajac

D. Karaica
V. M. Varnai

M. Ljubojevic
M. Lazarus

G. Pehnec

. Bréi¢ Karaconji,
A. Jurig, A. Katic,
T. Zikovic Semren

Z. Kovarik
. Prli¢, L. Pavelic

V. M. Varnai
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23.-26.7.
9.-13.9.
16.-20.9.
13.-15.9.
21.i122.9.
22.9.

25.9.

9. 10.
14.10.
14.-16.10.
17.10.
18.10.
22.i23.10.
24,-29.11.
25.-29.11.
25.-28.11.
3.-5.12.
28.11.

Radni posjet suradniku prof. dr. sc. Gaboru Szalontaiju, NMR
laboratérium, Pannon Egyetem, VVeszprém, Madarska

50. sastanak Odbora za procjenu rizika, Europska agencija za kemikalije,
Helsinki, Finska

UEMS Section of Occupational Medicine Meeting, Lodz, Poljska

Sastanak grupe CliniMARK Cost Action, Atena, Grcka

Sastanak EC European Federation of Clean Air and Environmental
Protection Associtions, Istanbul, Turska

Godisnji sastanak International Boarda IUAPPA (International Union of
Air Pollution Prevention Associations), Istanbul, Turska

Sastanak projekta HB4EU

ALLIANCE Board of Directors and General Assembly Meeting; EURAMED
general Assembly Meeting, Stockholm, Norveska

Sastanak grupe hCOMET Cost Action, Antalya, Turska

ENA Kick off Meeting, Stockholm, Norveska

CONCERT Board Meeting; MELODI Board of Directors and General
Assembly Meeting; CONCERT Stakeholders Meeting, Stockholm,
Norveska

2. sastanak Radne grupe za prijedloge autorizacije kemikalija Odbora za
procjenu rizika (RAC-AFA WG), Europska agencija za kemikalije, Helsinki,
Finska

Projektni sastanak istrazivacke skupine bilateralnog projekta HR-RS,
Beograd, Srbija

Zavrsni koordinacijski sastanak IAEA, projekt TC RER/7/011, Lisabon,
Portugal

51. sastanak Odbora za procjenu rizika, Europska agencija za kemikalije,
Helsinki, Finska

Sastanak u Barcelona Supercomputing Center, Barcelona, Spanjolska

J. Sabolovig, J. Pejic
V. M. Varnai

J. Macan
G. Gajski
G. Pehnec
G. Pehnec
A. Fucic

|. Prli¢

G. Gajski

I. Prli¢

I. Prlic

V. M. Varnai

S. Herceg Romanic
. Beslic
V. M. Varnai

A. Fucic

12.4. KRATKOROCNO USAVRSAVANJE DJELATNIKA INSTITUTA (radionice, seminari, skole)
U REPUBLICI HRVATSKO]

2019.

7.2.

1), 2

26. 2.

6.3.

6.17.3.

27.3.

4.4,

NAZIV EDUKACIJE, ORGANIZATOR, MJESTO

Uvod u LC-MS, Labtim Adria, Zagreb

Radionica: Promjene koje (znanstveni) Zivot znace: Otvorena znanost, zasto je
vazna i kako vam OpenAlIRE tu moZe pomoci?, HAZU, Zagreb

Radionica iz proteomike, BIOCentar, Zagreb
Izazovi u analizi hrane i ambalaZe, Kobis, Zagreb

Medunarodna konferencija o EU fondovima, TrakoS¢an

Elektronicki izvori znanstvenih i stru¢nih informacija, NSK, Zagreb

Waters' science in your applications: From (bio)pharma to food &
environmental, Waters, Zagreb

SUDIONICI (1Mm1)

Seminar o novom izdanju norme Opci zahtjevi za ospososbljenost ispitnih i umjernih laboratorija HRN
EN ISO/IEC 17025: 2017, IMI, Zagreb

Sudionici: G. Pehneg, I. Beslic, M. Antolak, S. Davila, A. Filipec, V. Glusci¢, R. Godec, I. Jakovljevic,

M. Kuzel, K. LeS Gruborovic, S. Ljevar, M. Mihaljevic, J. Rinkovec, Z. Sever Strukil, S. Sopdic, M. Silovié
Hujié, I. Simié, S. Zuzul, I. Bréié Karaconji, A. Juri¢, 1. Prli€, M. Suri€ Mihig, T. Mestrovi¢, J. Sigko,

M. Justi¢, B. Zauner, L. Pavelic, S. Sefic, S. Kobescak, Zr. Frani€

V. GIus&ic, Z. Sever
Strukil, G. Mendas
Starcevi, S. Stipicevic
Z. Kovarik
(organizator)

M. Lazarus

N. Brajenovic, I. Brcic
Karaconiji, A. Juric,

K. Jagic

. Prli¢

S. Stipicevic

K. Jagi¢, M. Dvorscak
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9. 4. Kako uspjesno prijaviti pokus na Zivotinjama, CroLASA, IRB, Zagreb

Edukacija iz epikutanog testiranja u Alergoloskoj ambulanti Klinike za
15.-26. 4. I,

dermatovenerologiju, KBC Zagreb
17.4 Automatizirana priprema uzoraka, Labtim, Zagreb
7.5. Get your chromatography peaks in good shape, Alphachrom, Zagreb
25, 5, Upravljanje znanjem, intelektualno vlasnistvo, transfer tehnologije i inovacije,
15. 6. Zagreb

10.i11.6. 19" International Chromatography School, FKIT, Zagreb

15.7. researcher’s point of view, Ekonomski fakultet, Zagreb

17.-19.9. Uvod u metode plinske i tekucinska kromatografije, BlIOCentar, Zagreb

18.9. CBRNE 2019 - detekcija i identifikacija, Kobis, Zagreb

25.9.i Better skills for better jobs: Education and training for successful research
28.9. careers, HDBMB, Lovran

15.10. Inovative separation strategies for enhanced MS analysis, Alphachrom, Zagreb

Strucni skup: Edukacija strucnog i tehnickog osoblja koje radi s pokusnim
18.10. Zivotinjama, Hrvatsko drustvo za znanost o laboratorijskim zivotinjama

(CroLASA), Zagreb
24.i25.10. Uvod u molekulsko modeliranje, HDIR, IRB, Zagreb

30.10. Scientific, HIIM, Zagreb

20. 11. High Content Imaging — Operetta CLS, Jasika, Zagreb

3.5 12 Razvoj i validacija analitickih metoda u tekucinskoj kromatografiji, BIOCentar,
" T 7 Zagreb

13.12 Kako je biti adolescent u Hrvatskoj danas. Pozitivan razvoj adolescenata u

Hrvatskoj, Edukacijsko-rehabilitacijski fakultet, Zagreb
U INOZEMSTVU

2019. NAZIV EDUKACIJE, ORGANIZATOR, MJESTO

22h Tl 1h 2% comet assay as well as different types of white blood cells, Riga, Latvija
1122222 UsavrSavanje u okviru Cost akcije CA 15132; VVITO, Mol, Belgija i PHARTOX,
e e Medical University, Maastricht, Nizozemska

EURADOS Winter School: Radon: dosimetry, metrology and regulation,
14. 2. -

Lodz, Poljska

Katedra za medicinsku biohemiju, Medicinski fakultet, Univerzitet u
28.2.-2.3. . . .

Sarajevu, Sarajevo, BiH
53 Workshop on CLH-related human health issues, European Chemicals

T Agency (ECHA), Helsinki, Finska
2. - 293 Mouse genetics; models for human diseases, International Centre for
' T Genetic Engineering and Biotechnology, Trst, Italija

EUTEMPE MPES: Achieving quality in breast cancer screening and
25.-29.3. . - ;

diagnosis, Nijmegen, Nizozemska

8" EUTERP Workshop: Optimising Radiation Protection Training,
10. - 12. 4.

Quawra, Malta
13.-17.5 EURADOQS Training Course: Radiation Protection Dosimetry and

Accreditation of IMS: Secrets & Solutions, Pariz, Francuska

SERISS Workshop: Legal and ethical issues regarding data collection from a

Gene Expression and Reproductive Health, Biosistemi i Thermo Fisher

hCOMET Cost Action: The use of non-invasive sampled matrixes in the

M. Lazarus, S. Zunec
Zr. Franic

K. Jagic, D. Klincic

G. Mendas Starcevic,
S. Stipicevic

A. MatoSevic

K. Jagic, S. Sopcic

A. Bjelajac

M. Vuletic

. Brcic Karaconji

T. Cadez, N. Macek
Hrvat, A. MatosSevic,
T. Zorbaz, A. Zandona,
M. Katalinic¢

G. Mendas Starcevic
A. Kati¢, S. Zunec

N. Marakovic

T. Cadez, J. Jurasovi,
N. Macek Hrvat,

A. MatosSevic,

A. Pizent,

A. Sekovanic, T. Zorbaz

D. Karaica,

M. Ljubojevic

. Brcic Karaconji,
M. Vuletic

A. Bjelajac

SUDIONICI (1M1)

M. Milic (predavac),
G. Gajski

M. Milié

M. Suric Mihic,
L. Pavelic

Z. Kovarik

V. M. Varnai

D. Karaica,
. Vrhovac Madunic

M. Justic
M. Suric Mihic

M. Suri¢ Mihic
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20.5. - 24.5.

23.5.

26.-28.5.

27.-31.5.

28.5. - 14.6.

17 = 27. 6,

24, - 27.6.

30.6.-5.7.

1.-5.7.

6.—16.9.

23.-27.9.

5.i6.10.

7.-11.10.

16.10.

26.10.

28.10.

4. —-6.11.

11.11.-7.12.

14.11.

26.-28.11.

RER1019 Workshop: RTC on Recent Advances in Receptor Models
for Source identification and Apportionment of Air Particulate Matter,
Ljubljana, Slovenija

HUMN Project Workshop, Rennes, Francuska

Skeletal muscle research — from cell to human 2019, Medicinski
fakultet, Ljubljana, Slovenija

Advanced Course: Trends in Enzymology and Biocatalysis, Rim, Italija

Strucno usavrsavanje, Institut za patofiziologiju i Institut za anatomiju
Medicinskog fakulteta Sveucilista u Ljubljani, Ljubljana

15 Summer School on Toxic Compounds in the Environment 2019,
RECETOX, Masaryk University, Brno, CeSka

13" International Comet Assay Workshop, Pushchino, Rusija

BioExcel Summer School on Biomolecular Simulations 2019, Science
and Technology Park of Sardinia, Pula, Italija

7™ International GEANT4 School, Krakov, Poljska

Albert Einstein College of Medicine, Bronx, NY, SAD; St. John's University,
College of Pharmacy and Health Sciences, Queens, NY, SAD

CliniMARK CA: Approaches for Biomarker Discovery and Validation,
Spetses, Greka

COMET CA Workshop: Basic comet assay techniques, Sarajevo, Bosna i
Hercegovina

2019 Course on Computational Fluid Phase Thermodynamics —
COSMO-RS, SveutiliSte u Regensburgu, Regensburg, Njemacka
Continuous educational course: The use of buccal cells in human
biomonitoring and early disease detection, Antalya, Turska

Integrated Circuits for Detector Signal Processing, IEEE, Manchester, UK

Medical image reconstruction: from foundations to Al, IEEE, Manchester,
UK

Training Course on Evaluation and Authorization Procedures for Plant
Protection Products — Toxicological risk assessment, EU Initiative Better
Training for Safer Food, Atena, Grcka

Leibniz institut za fotonicku tehnologiju, Jena, Njemacka

16" Waters Users Meeting, Rimske terme, Slovenija

19t EAN Workshop Innovative ALARA tools, PODIUM project, Atena,
Greka

12.5. DUGOROCNA MOBILNOST DJELATNIKA | GOSTIJU INSTITUTA

USAVRSAVANIJE | RAD NA INSTITUTU (ulazna mobilnost)

2019.

2 Uo=Ta 2
7.1.-17.12.
Uo e = 15,6
4.2.-6.5.
1.3.-30.6.
18.3.-1.7.
10.6.-15.12.

ISTRAZIVAC, USTANOVA

A. Haveric, Institut za geneticko inzenjerstvo i biotehnologiju,
Sarajevo, Bosna i Hercegovina

A. Bosnjakovi¢, Prirodoslovno-matematicki fakultet u Zagrebu
K. Pavosevi¢, Prirodoslovno-matematicki fakultet u Zagrebu
V. Skoupilova, University of Hradec Kralove, Ceska (ERASMUS)
A. Jancec, Prirodoslovno-matematicki fakultet u Zagrebu

G. Lihtar, Prirodoslovno-matematicki fakultet u Zagrebu

J. MiklobuSec, Srednja Skola V/rbovec

S. Davila

G. Gajski
M. Katalinic,

A. Zandona,
|. Vrhovac Madunic

T. Cadez,
A. MatosSevic

A.Zandona

K. Jagic

G. Gajski, A. Juri¢
J. Pejic

L. Pavelic

Z. Kovarik

B. Tariba Lovakovic,
T. Zivkovic Semren

M. Mili¢ (predavac),
A. Jurig, S. Zunec

J. Sabolovic

M. Mili¢ (predavac)
L. Pavelic

L. Pavelic

7. Babit

B. Pem

. Bréi¢ Karaconji,
A. Juric, A. Pizent

L. Pavelic

VODITELJ (IMI)
M. Milic

J. Jurasovic,
A. Sekovanic

Z. Kovarik

Z. Kovarik

B. Tariba Lovakovic
M. Katalinic

Z. Kovarik
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M. Dvor&cak, S. Zunec,

15.7.-15.8. 0. Vracevic, Fakultet kemijskog inzenjerstva i tehnologije u Zagrebu I. Novak Jovanovic
22.-28.7. T. MiliCevic, Institut za fiziku Univerziteta u Beogradu S. Herceg Romanic
14.9. - 14.10. R. Ramlrezvjlmgnez, Instituto de Ciencia de Materiales de Aragon, 1. Vinkovic Vreek
Zaragoza, Spanjolska
S. Barat, Ministarstvo obrane RH, Glavni stoZzer OS RH, Zagreb
K. Kolar, Ustanova za zdravstvenu skrb Medirad Primum, Zlatar
11.11. - 11. 12. |. Drusko, Dom zdravlja Osijek J. Macan

N. Visnjic-Pichler, Zdravstvena ustanova za medicinu rada, Rijeka
M. Zupan, Dom zdravlja Slavonski Brod
|. Tomasovi¢, Ustanova za zdravstvenu skrb P. P, Split

USAVRSAVANIJE | ISTRAZIVACKI RAD U DRUGIM USTANOVAMA (izlazna mobilnost)

2019. USTANOVA ISTRAZIVAC (IM1)

Hrvatski institut za istrazivanje mozga, Medicinski fakultet,

s SveuciliSte u Zagrebu, Zagreb M Lt e
B University of the West of England, Bristol, UK; Institute for
17.2.=15.7. Occupational Medicine, Edinburgh, UK B.Pem
18.2. - 18. 4. Institute of Materials Science of Aragon, Zaragoza, §panjo|ska R. Barbir
1.7.-1.8. Institut za fotoniku, Jena, Njemacka K. llie
Zavod za kemiju i biokemiju, Medicinski fakultet SveuciliSta u
1.9.2019. - - g T - »
1.6. 2020 Zagr_et_)u; I__aboratoru za rrjp_lf!kularnu neurobiologiju i neurokemiju, A. Sekovanic
T ' Medicinski fakultet Sveucilista u Zagrebu, Zagreb
13.9.2019. — Sveuciliste u Connecticutu, UConn Health, Department of 1. Vrhovac Maduni,
12.9.2020 Reconstructive Sciences, Cer_1ter for Regenerative Medicine and | Madunié
T ' Skeletal Development, Farmington, SAD '
21.10. - 21. 11 BioAFM Lab, Institut national de la sante et de la recherche K. llic
T o medicale, Aix-Marseille Université, Marseille, Francuska ’
1.11.2019. - . . Y .
1.6.2020. Helmholtz Zentrum Minchen, Njemacka R. Barbir
6. 11.—6.12. Cor_onel_lnstltute of Occupat_lonal Health, Academic Medical Centre, 1. Franic
University of Amsterdam, Nizozemska
1.12.2019. - o . & 5. o
30.11. 2021. Philip Morris Products S. A., Neuchatel, Svicarska T. Zivkovic Semren

12.6. POSJETITELJI INSTITUTA

2019. POSJETITELJ, USTANOVA

sijecan; Anja Haveri¢, Institut za geneticko inZenjerstvo i biotehnologiju, Sarajevo, Bosna i Hercegovina

28.1.-6.12. Michael Ramek, Institut flir Physikalische und Theoretische Chemie, Technische Universitat
(viSekratne posjete)  Graz, Graz, Austrija

Sonja Hartl i Carolin Tetyczka, Zavod za farmaceutsku tehnologiju i biofarmaceutiku Sveucilista

18.-22. 2. .
u Grazu, Graz, Austrija
7.-14. 4, Mirjana Colovi¢, University of Belgrade, Institute of Nuclear Sciences "Vinca', Beograd, Srbija;
29.7.-2.8. Danijela Krsti¢, University of Belgrade, Faculty of Medicine, Beograd, Srbija
11. 4. Studenti 2. godine studija Sanitarnog inZenjerstva Zdravstvenog veleuciliSta u Zagrebu
215 Studenti 1. godine diplomskog studija Ekoinzenjerstva Fakulteta kemijskog inZenjerstva i
T tehnologije Sveucilista u Zagrebu
28.6 Studenti 3. godine studija Sanitarnog inZenjerstva Zdravstvenih studija SveuciliSta u Mostaru,
T Bosna i Hercegovina
23.10. Ivana Gobin, Medicinski fakultet SveuciliSta u Rijeci

7.i18.11. Gabor Szalontai, NMR laboratérium, Pannon Egyetem, Veszprém, Madarska
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14.11.
18.-22.11.
9.-16.12.
17.12.

Colyn Nichols, Panasonic Industrial Europe GmbH
Matjaz Novak, National Institute of Biology, Ljubljana, Slovenija
Ekaterina Podlesnaia, Leibniz institut za fotonicku tehnologiju, Jena, Njemacka

Dusanka Milojkovic Opsenica, Hemijski fakultet Univerziteta u Beogradu, Beograd, Srbija
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13. PRIZNANJA | NAGRADE

NAGRADE | PRIZNANJA DODIJELJENA IZVAN INSTITUTA

® A Juric

Stipendije EUROTOX-a i COST-a za sudjelovanje: The International Comet Assay Workshops,
Puschino, Rusija.

Stipendija COST-a za sudjelovanje: Comet Workshop — Basic comet assay techniques, Sarajevo, BiH.
® M. Katalini¢

Stipendija za sudjelovanje: 19" FEBS Young Scientists’ Forum 2019, Krakov, Poljska.

® Z Kovarik

Drzavna nagrada za znanost za 2018. godinu za podrucje prirodnih znanosti, Kemija, Sabor RH.
Panel Excellence Award 2019, NATO, Science and Technology Organisation.

Nagrada za izniman doprinos razvoju molekularnih znanosti o zivotu, HDBMB, 2019.

® Z Sever Strukil

Nagrada za poster, 26. hrvatski skup kemi¢ara i kemijskih inzenjera, Sibenik.

2. nagrada za najbolji poster, Jedanaesti hrvatski znanstveno-strucni skup s medunarodnim
sudjelovanjem ,Zastita zraka ‘19" Bol.

® M. Silovié Huji¢

3. nagrada za najbolji poster, Jedanaesti hrvatski znanstveno-strucni skup s medunarodnim
sudjelovanjem ,Zastita zraka ‘19", Bol.

® | Simi¢

1. nagrada za najbolji poster, 18" World Clean Air Congres, Istanbul, Turska.

® A Zandona

Nagrada za poster, Congress of the Croatian Society of Biochemistry and Molecular Biology,
HDBMB2019, Lovran.

Stipendija za sudjelovanje: 19" FEBS Young Scientists' Forum 2019, Krakov, Poljska.

Nagrada The Best Communication Challenge Presentation at FEBS Network, 19" FEBS Young Scientists
Forum 2019, Krakov, Poljska.

® T Zorbaz

Nagrada za poster, Congress of the Croatian Society of Biochemistry and Molecular Biology,
HDBMB2019, Lovran.

Stipendija Young Investigator Travel Award: 16™ International Symposium on Cholinergic Mechanisms,
Rehovot, Izrael.

® |/ Vadic, K. Sega (umirovljeni djelatnici Instituta)

Imenovanje pocasnim ¢lanovima Hrvatskog udruzenja za zastitu zraka (ozujak 2019.).

1

GODISNJE NAGRADE INSTITUTA ZA ZNANSTVENA DOSTIGNUCA U 2018. GODINI

® Z Kovarik

Godisnja nagrada za najveci broj preglednih, izvornih znanstvenih i strucnih radova objavljenih u
tasopisima indeksiranim u bazi Web of Science.

® G. Ggjski, M. Geric

Godisnja nagrada za rad objavljen u vrhunskom znanstvenom ¢asopisu koji je najbolje svrstan u
znanstvena podrucja iz baze Journal Citation Report, Web of Knowledge.
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® G Gajski, I. Vrhovac Madunic

Godisnja nagrada za najmanje 3 izvorna znanstvena rada na kojima je djelatnik Instituta prvi autor, a
koji su objavljeni u prethodnoj kalendarskoj godini u ¢asopisima indeksiranim u bazi Web of Science.
® A. M. Marjanovi¢ Cermak

Godisnja nagrada za mladog znanstvenika, za najveci broj preglednih, izvornih znanstvenih i strucnih
radova objavljenih u ¢asopisima indeksiranim u bazi Web of Science.

® A Fucic

Godisnja nagrada za znanstveni, pregledni ili stru¢ni rad koji je citiran najmanje 50 puta u citatnim
bazama Web of Science ili SCOPUS.

® /. Pizent, B. Tariba Lovakovic, T, Zivkovic Semren

Godisnja nagrada za rad objavljen u ¢asopisu Arhiv za higijenu rada i toksikologiju koji je citiran najmanje
10 puta u citatnim bazama Web of Science ili SCOPUS.
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U spomen

Tijekom 2019. godine napustili su nas:

fakademik Marko Sari¢, dr. med. (1924., Knin - 2019., Zagreb)

Akademik Marko Sarié bio je ugledni hrvatski lije¢nik, specijalist medicine rada, cijenjeni sveucilisni
profesor, redoviti ¢lan Hrvatske akademije znanosti i umjetnosti, redoviti ¢lan Akademije medicinskih
znanosti Hrvatske, aktivan ¢lan Medunarodne komisije za medicinu rada (/nternational Commission
on Occupational Health, ICOH) i dugogodisnji ravnatelj Instituta za medicinska istrazivanja i medicinu
rada.

Nakon zavrsetka srednjoskolskog obrazovanja u Splitu prikljucio se antifasistickoj borbi (1943. —
1945.). Diplomiraoje 1951.na Medicinskom fakultetu SveuciliStau Zagrebu gdjeje 1957. specijalizirao
medicinu rada. Na istom je sveucilistu obranio i doktorsku disertaciju pod naslovom ,Prilog metodici
sistemskih zdravstvenih pregleda u industriji” (1959.). Dalje se u nekoliko navrata usavrsavao kao
stipendist Svjetske zdravstvene organizacije i americke agencije National Institutes of Health (NIH). Na
Institutu je poceo raditi 1957. godine. Bio je voditelj Laboratorija za epidemiologiju kronicnih bolesti,
a od 1964. do umirovljenja 1991. obnasao je duznost ravnatelja Instituta, a nakon toga je nastavio
raditi kao vanjski suradnik Instituta. Kao ravnatelj IMI-ja profesor Sari¢ uspjesno je nastavio njegov
razvoj te je, izmedu ostalog, prosirio i unaprijedio dio koji se bavi podru¢jem medicine rada i ocjenom
radne sposobnosti radnika. Prosirio je i istrazivanja o okolisSnim ¢imbenicima i njihovom ponasanju
u razlicitim okoliSnim medijima te o ljudskoj izlozenosti i procjeni zdravstvenog rizika izlozenih
osoba. Svojim je doprinosom toksikoloskim istrazivanjima desetljecima bio vodeca osoba u medicini
rada, kako u Hrvatskoj tako i na europskoj razini. Obrazovao je narastaje specijalista medicine rada
i toksikologa u Europi, a pod njegovim je mentorstvom izradeno i obranjeno 18 disertacija i 31
magistarski rad.

Za svoja profesionalna dostignuéa profesor Sari¢ primio je brojna priznanja i vrijedne nagrade:
Nagradu grada Zagreba (1967. i 1979.), nagradu ,Ruder Boskovic” (1977.), plaketu za znanstveni
doprinos Americke agencije za zastitu okolisa (USEPA) (1980.), nagradu AVNOJ-a (1983.), Drzavnu
nagradu za zivotno djelo u podrucju biomedicinskih znanosti (1999.), nominaciju za nagradu , Laureat
za 2002. godinu” koju dodjeljuje Akademija medicinskih znanosti Hrvatske i priznanje ICOH-a (2006.).

'dr. sc. Nevenka Paulic-Balestrin, dipl. ing. kem. (1932., Beograd — 2019., Zagreb)

Znanstvena savjetnica Nevenka Paulic-Balestrin radila je na Institutu u Jedinici za analiticku i fizicku
kemiju od 1960. do svog umirovljenja 1999. godine, a posljednje dvije godine rada provela je u funkciji
voditelja iste jedinice. Diplomu inzenjera kemije stekla je 1959. na Prirodoslovno-matematickom
fakultetu SveuciliSta u Zagrebu, gdje je 1969. magistriralai 1992. obranila doktorsku disertaciju pod
naslovom ,Stereokemija kompleksa bakra(ll) s V-alkiliranim aminokiselinama”. Bavila se organskom
sintezom bioliganada i njihovih metalnih kompleksa te spektroskopijom bioanorganskih spojeva.
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14. ORGANISATION OF THE INSTITUTE

Date and place of founding: 27 Dec 1947 in Zagreb.

Founder: Prof Andrija Stampar, PhD, president of the Yugoslav Academy of Sciences and Arts.
Status: public research institute under the Ministry of Science and Education of the Republic of
Croatia.

Fields of research: general, genetic, and molecular toxicology, allergotoxicology, radiation and chemical
weapon protection, environmental radioactive contamination, air quality, determination of drug abuse,
occupational medicine, distribution of metals and inorganic and organic pollution in the environment,
and the exposure of human beings to such exposures, as well as various psychogenic factors.

Types of registered fields: scientific, professional, teaching, and publishing.

Organisation of the Institute

The mission of the Institute is to become:

» aresearch institute of excellence in central and south-eastern Europe that shifts the boundaries
of discovery regarding anthropogenic impacts on health and the environment

» astandard and role model of academic distinction and quality.

The vision of the Institute is to:

» insist on high standards of scientific excellence

= create new values in science

» ensure the transfer of knowledge to the wider community

» contribute to the economy through outcomes of research and development
» educate future leaders in the fields of fundamental and applied sciences.

TOTAL NUMBER OF EMPLOYEES (31 DEC 2019): 157 Ul
employees
State budget 147 94
Funding sources IMROH 4 2
Croatian Science Foundation 6 4
Sey Women 115 73
Men 42 27
Academic titles PhD 74 47
Teaching titles Assis Prof (4); Assoc Prof (1); Full Prof (4) 9 6

Epidemiology (1);

slpeklisdiiies Occupational Medicine and Sports (2) . 2
Permanent Scientific Advisor 17 11

Scientific Advisor 8 5

Scientific work positions Senior Scientific Associate 15 10
Scientific Associate 16 10

Total 56 36

Postdoctoral researcher 15 10

Associate work positions PhD student, Assistant 15 10
Total 30 19

Professional Advisor 3 2

Professional work positions Senior Professional Associate 1 <1
P Professional Associate 10 6

Total 14 9

Technicians 28 18
Shared Services 29 18
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Organisation of the Institute

qQuaLliTy
MAMNAGER SCIENTIFIC COUNCIL
RESEARCH UNITS

ANALYTICAL BIOCHEMISTRY AND RADIATION OCCUPATIONAL

TOXICOLOGY AND DRGANIC DOSIMETRY AND ENVIRONMENTAL HEALTH AND
MINERAL ANALYTICAL RADIOBIOLOGY HYGIENE UNIT ENVIRONMENTAL

METABOLISM UNIT CHEMISTRY UMIT UnIT MEDICINE UNIT

MOLECULAR MUTAGENESIS TOXICOLOGY pﬁl:;lnu:u INDERPENDENT
TOXICOLOGY UNIT umir unIT unIT RESEARCHERS

[ owae |

Technical and General Affairs
Projects Administration

Accounting

The organisational structure of IMROH
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® MIANAGEMENT OF THE INSTITUTE

MANAGEMENT COUNCIL

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

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

Bozo Pavicin, Croatian Chamber of Economy

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

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

DIRECTOR
Prof Ana Lucic Vrdoljak, PhD

DEPUTY DIRECTORS

Irena Br¢ic Karaconji, PhD
Prof Radovan Fuchs, DVM, PhD (International Affairs)

® SCIENTIFIC COUNCIL

Assoc Prof Branko Petrinec, PhD (Chair)
Davorka Breljak, PhD (Deputy Chair)

® ETHICS COMMITTEE

MEMBERS
Prof Radovan Fuchs, DVM, PhD

CHAIR Maja Peraica, MD, PhD, ERT

Prim Jelena Macan, MD, PhD

Martina Piasek, MD, PhD

Prof Jure Zovko, PhD, Faculty of Philosophy, University of Zadar
Marija Kujundzic Brkulj, BSc (Secretary until 15 Oct 2019)
Jagoda Mandic (from 16 Oct 2019)

® QUALITY MANAGER
Zdenko Franic, PhD

14.1. Ethics Committee

All of the provided requests were considered according to the criteria of the Code of Ethics of the
Institute for Medical Research and Occupational Health, and applicants were given written opinions
which were then officially registered. The number of requests and given opinions was 2.5 times
greater in 2019 than in the previous year. In all, 13 meetings and consultations via e-mail were held
and ethical principles were considered in 25 claims:

project proposals submitted by Institute’s researchers as leaders or associates on Croatian
Science Foundation calls (9 projects)

proposals for internal projects to be implemented through institutional funding (3 projects)
research for doctoral or graduation theses of the Institute’s and other students
(4 projects)

proposals for international projects with the Institute’s researchers as associates (2 projects)
project proposals from other research institutions (School of Medicine, University of Rijeka,
Faculty of Food Technology and Biotechnology, University of Zagreb, Faculty of Veterinary
Medicine, University of Zagreb) in cooperation with the Institute (3 projects)

project proposals from other research institutions (Genos Ltd, Outpatient Clinic Bonifarm,
Faculty of Food Technology and Biotechnology, University of Zagreb, Faculty of Economics and
Business, University of Zagreb) (4 projects).
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15. RESEARCH UNITS

UNIT

Analytical Toxicology and
Mineral Metabolism

Biochemistry and Organic
Analytical Chemistry

Environmental Hygiene

Molecular Toxicology

Mutagenesis

Occupational Health and
Environmental Medicine

Radiation Dosimetry and
Radiobiology

Radiation Protection

Toxicology

Independent Researcher

Independent Researcher

Independent Researcher

604

610

606

616

615

608

602

603

387

389

373

CODE HEAD

Jasna Jurasovic, PhD

Snjezana Herceg Romanic, PhD

Assist Prof Gordana Pehnec, PhD

Davorka Breljak, PhD

Nevenka Kopjar, PhD

Prim Jelena Macan, PhD

Ivica Prlic, PhD

Gordana Marovic, PhD

Maja Peraica, PhD, ERT

Aleksandra Fucic, PhD

Ante Mili¢evic, PhD

Jasmina Sabolovic, PhD

CONTACTS

Tel. (01) 4682 530
e-mail: jurasovic@imi.hr

Tel. (01) 4682 553
e-mail: sherceg@imi.hr

Tel. (01) 4682 580
e-mail: gpehnec@imi.hr

Tel. (01) 4682 622
e-mail: dbreljak@imi.hr

Tel. (01) 4682 630
e-mail: nkopjar@imi.hr

Tel. (01) 4682 600
e-mail: jmacan@imi.hr

Tel. (01) 4682 570
e-mail: iprlic@imi.hr

Tel. (01) 4682 650
e-mail: marovic@imi.hr

Tel. (01) 4682 640
e-mail: mperaica@imi.hr

Tel. (01) 4682 522
e-mail: afucic@imi.hr

Tel. (01) 4682 524
e-mail: antem@imi.hr

Tel. (01) 4682 526
e-mail: jsabolov@imi.hr
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15.1. Analytical Toxicology and Mineral
Metabolism Unit

® EMPLOYEES

HEAD
Jasna Jurasovi¢, PhD, permanent scientific advisor
RESEARCH STAFF

Martina Piasek, PhD, permanent scientific advisor

Alica Pizent, PhD, permanent scientific advisor

Zorana Kljakovi¢-Gaspic, PhD, scientific advisor

Assist Prof lvana Vinkovic Vréek, PhD, scientific advisor

Natasa Brajenovic, PhD, senior scientific associate

Irena Br¢ic Karaconji, PhD, senior scientific associate (Deputy Director)
Maja Lazarus, PhD, senior scientific associate

Anja Katic (Mikolic), PhD, scientific associate

Tatjana Orct, PhD, scientific associate

Blanka Tariba Lovakovic, PhD, scientific associate

Ankica Sekovani¢, PhD, postdoctoral researcher

Antonija Sulimanec Grgec, PhD, postdoctoral researcher since 17 Dec 2019
Tanja Zivkovié Semren, PhD, postdoctoral researcher since 11 Sep 2019
Rinea Barbir, MSc, PhD student-assistant (HrZZ)

Andreja Juri¢, MSc, PhD student-assistant

Nikolina Kalcec, MSc, PhD student-assistant (HrZZ) since 2 Dec 2019
Barbara Pem, MSc, PhD student-assistant

TECHNICAL STAFF

Mladen Komesar, senior technician
\Vesna Triva, senior technician
Snjezana Matausic, technician
KreSimir Nekic, technician

PARTICIPATING RETIRED RESEARCHERS

Maja Blanusa, PhD, permanent scientific advisor
8 SCIENTIFIC RESEARCH
RESEARCH ACTIVITIES WITH INSTITUTIONAL FINANCING

Long-term research activities

Assessment of exposure and intake of essential and toxic elements in mother-newborn pairs

In healthy postpartum women from continental (n = 197) and coastal Croatia (n = 203), the
intake of omega-3 fatty acids (eicosapentaenoic acid + docosahexaenoic acid, EPA + DHA),
essential elements Na, K, Ca, Mg, Fe, Zn, Cu and Se, toxic metals Hg, Cd and Pb, and the metalloid
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As was assessed through seafood consumption. The profile of fatty acids was determined by gas
chromatography (GC) in the most commonly consumed fish (n = 84) species sardine, European hake,
gilthead seabream, and seabass. In addition, multielement analysis was carried out by inductively
coupled plasma mass spectrometry (ICP-MS) in wild-caught (n = 813) and farmed fish from the
eastern Adriatic Sea (n =24) as well as in frozen (n = 64) and canned fish (n = 37). The results on
analytes in fish were related to the data on study participants from the questionnaires and element
status in mother and offspring was estimated in relation to seafood intake and predetermined
element levels in maternal hair, blood and serum, and umbilical cord blood. It was shown that
sardines and anchovies are a valuable food source of Fe, Zn and Cu, and sardines and picarels for
Se. The estimated intake through medium size fish meal of 130 g is on average 956 mg EPA + DHA,
i.e. about 4 times the dietary reference value (DRV), up to 20 % of the DRVs for measured essential
macroelements, about 10 % of the DRVs for microelements, and >60 % of the DRV for Se. In the
samples of mother-infant pairs from the continental vs. coastal area higher concentrations of Fe,
Zn and Cu (as red meat and cereals are their main dietary sources) and lower Se in maternal serum,
lower Hg and Se in maternal hair, and lower Hg and As in maternal and cord blood were determined.
In all of the measured biological samples the levels of Hg, As and Se positively correlated with the
frequency of fish consumption. Given the average fish consumption per week of 130 g and the
content of toxic metals in fish with <0.16 mg Hg kg™ (with the exception of >0.42 mg Hg kg™ in wild
red mullet and gilthead seabream) and <0.02 mg kg™ for both Cd and Pb plus the values of tolerable
weekly intake (TWI) that were <15 % for methyl-Hg and several hundreds lower for both Cd and
Pb, it was concluded that there was no risk of increased toxic metal intake. Regarding As, its main
chemical form in marine fish is arsenobetaine, which is non-toxic. The original contribution of this
research is evidence that marine fish in Croatia can be recommended as nutritionally highly valuable
food for all population groups. Moreover, these results can serve in drawing up national guidelines on
fish consumption in women during the reproduction period due to health risks of prenatally exposed
offspring, especially by consumption of fish species from the Adriatic Sea for which increased levels
of Hg (>0,5 mg kg" muscle meat) were determined (181).

Inductively coupled plasma mass spectrometry (ICP-MS) method for the determination of
essential and toxic elements As, Ca, Cd, Cu, Mg, Mn, Mo, Fe, Hg, Pb, Se and Zn in human hair was
developed and validated together with the exploration of different solution efficiency in hair sample
washing to remove the external metal contamination as no standard procedure for that purpose
has yet been accepted. Hair washing procedures by ethyl acetate, methanol, ethanol, acetone, and
detergent, with or without the use of an ultrasonic bath gave satisfactory results, whereas usage
of nitric and hydrochloric acid was found unsuitable. The tested validation parameters were within
previously defined eligibility criteria. In the analyzed hair samples of healthy postpartum women
(n=167) from coastal vs. continental Croatia, concentrations of Hg, Fe, Mn, Se, and Zn were higher
and Ca and Mg were lower, which may be related with the differences in intake of fish, dairy products
and mineral-vitamin supplements as well as different soil mineral content in two studied areas
(188).

In-house scientific projects (Chapter 16.1.A.3.)

1. Investigation of interactions between irinotecan and tetrahydrocannabinols on laboratory rodents
using integrated biochemical, molecular biology, pathohistological, and analytical methods

We published results on the effects of tetrahydrocannabinol (THC) on DNA in white blood and brain
cells of Wistar rats (34, 312). Effects of rat exposure to irinotecan (IRI), THC, and their combination on
haematological and biochemical parameters, cholinesterase activities, markers of oxidative stress,
and levels of primary DNA damage were presented at the 4™ Congress of the Slovenian Society
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of Toxicology "Cannabis under scrutiny: their toxicity and medical utility” (337). Extraction and gas
chromatography-mass spectrometry (GC-MS) analysis conditions were optimised for determinining
THC and its metabolite in rat urine. Enhanced urinary THC metabolites excretion was noted in rats
administered combined treatment compared to single THC treatment (21, 279). Genotoxic and
cytotoxic effects of irinotecan on human hepatocellular carcinoma cell line (HepG2) and the colon
adenocarcinoma cell line (Caco-2) (296). The effect of IRI on levels of primary DNA damage were
investigated in white blood cells, liver, and brain of rats (301).

2. Nutritive and toxicological properties in organic vs. conventional honeys

Since the beginning of the project (August 2019), 15 certified organic honey producers from
Banovina, Baranja, Istra, island Rab, Ozalj, and Velebit area have been contacted, as well as
conventional producers matching the same areas. Element levels, total phenolic content, and
antioxidative properties were measured in 63 samples of chestnut, acacia, sage, and winter savory
honey. Quantification of antibiotic and chemoterapeutic residuals (sulphonamides, aminiglycosides,
tetracyclines and tylosin), 112 pesticides and their metabolites, physicochemical parameters and
melissopalynological analysis are underway at our collaborative institutions (Croatian Veterinary
Institute, Faculty of Agriculture University of Zagreb).

3. Evaluation of reproductive toxicity of commonly used pesticides followed by chronic low-dose exposure
in vivo

The planned research is a continuation of the project of the Institute for Medical Research and
Occupational Health OPENTOX (Organic Environmental Pollutants — Markers and Biomarkers of
Toxicity, IP-2014-8366, lead by D. ZeljeZi¢), supported by the Croatian Science Foundation. The
implementation of the project began in December 2019. The aim of the project is to investigate
the potential toxic effects of insecticides «-cypermethrine and imidacloprid and herbicides
terbutylazine and tembotrione on reproductive health in in vivo conditions (male Wistar strain
rats). Analyses of oxidative stress parameters are underway, and a Master's thesis (“Effects of
a-cypermethrine and imidacloprid on oxidative stress parameters in testes and epididymis of male
Wistar strain rats”) has been applied to the Faculty of Science in Zagreb by A. Jancec (under the
supervision of B. Tariba Lovakovic).

Other research activities

Results on the protective role of strong antioxidant strawberry tree (Arbutus unedo L.) honey and
its main bioactive constituent homogentisic acid against the cyto/genotoxic effects induced by UVB
radiation in human peripheral blood lymphocytes in vitro were presented at the 12" Symposium of
the Croatian Radiation Protection Association (131).

Radionuclides and stable elements combined with risk/benefit analysis for consumers of wildlife
meat were reported for exotic Barbary sheep (Ammotragus lervia) population residing on Mt. Mosor,
Croatia (39).

A quantitative profile of free amino acids and elements in urine and levels of oxidative stress
parameters in blood were compared between men with testicular cancer (n = 99) and control
subjects (n = 68). The subjects with testicular cancer had significantly higher concentrations of
aspartic acid, manganese, and zinc and higher activity of superoxide dismutase and significantly
lower concentrations of threonine, serine, histidine, cobalt and glutathione, as well as lower
total oxidant status in comparison to control subjects. Additionally, linear discriminant analysis
(LDA) performed to examine whether the created amino acid profile discriminated subjects with
testicular cancer from control subjects showed a discrimination rate of 86 % when all amino acids
were included in the model. A qualitative profile of volatile organic metabolites in urine was created
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to detect which species, depending on their functional groups, can be detected in urine of men
with testicular cancer. GC-MS analysis resulted in about 200 peaks of volatile organic metabolites
detected in urine, and 123 of them were identified and 17 confirmed by standard. After receiving
chemotherapy (bleomycin, etoposide and cisplatin), men with cancer had increased concentrations
of the majority of amino acids and elements in urine and glutathione in blood plasma in comparison
to values measured before chemotherapy. One year after chemotherapy, the results showed that
the concentrations of most amino acids and elements were similar to those measured in control
subjects, except for threonine, serine and mercury which had significantly higher values, and
manganese and platinum, which had significantly lower values than the control subjects (182, 184,
260, 261).

RESEARCH PROJECTS FUNDED BY EXTERNAL SOURCES
National projects (Chapter 16.1.)

» Assessment of daily exposure to metals and maternal individual susceptibility as factors of
developmental origins of health and disease (METALORIGINS, HrZZ-IP)

» Interaction of metallic nanoparticles with sulphur-containing biomolecules — implications for
nano-bio interface (NanoFaceS, Hrzz-IP)

» Application of Nanobiotechnology for Nutritional Supplementation with Selenium (NutriTENSe,
Hrzz-1P)

» Development, validation and application of analytical methods for PBDE determination
(DeValApp, Hrzz-UIP)

» Biological monitoring of the effects of volatile aromatic hydrocarbons (BTEX) on the health of
the Primorje-Gorski Kotar County population (UNIRI)

» Opportunistic pathogens in the water supply system: a new challenge in water treatment (UNIRI)

International projects (Chapter 16.2.)

» European Concerted Programme on Radiation Protection Research (CONCERT, Horizon 2020)

» Science-based risk governance of nano-technology (RiskGONE, H2020)

» Safe-by-Design Approach for Development of Nano-Enabled-Delivery Systems to Target the
Brain (SENDER, HrZz-PZS)

» Anti-Microbial Coating Innovations to prevent infectious diseases (AMICI, COST)

« Cancer nanomedicine — from the bench to the bedside (Nano2Clinic, COST)

» The pharmacokinetic profile of silver nanoparticles: the role of biological barriers (Bilateral
CRO-AT)

» Multiplex characterization platform for nanobio interfaces (Bilateral CRO-DE)

® PROFESSIONAL SERVICES

Professional analyses were carried out on the request of various institutions, companies, and
individuals on metals and metalloids in samples of different origins (by ICP-MS and AAS) and drugs
of abuse in hair and urine samples (by GC-MS).

A total of 320 analyses of specificindicators of exposure and effect to toxic metals/metalloids and
essential trace element status in the human organism were performed. Most of the analyses were
related to determining biological markers of Pb exposure [concentrations of Pb and erythrocyte
protoporphyrin (EP) and activity of §-aminolevulinic acid dehydratase (ALAD) in blood] during the
assessment of professional exposure in workers at different workplaces (n = 116). Concentrations
of Hg in urine, blood, and hair (48 analyses) and a wide range of elements (Al, As, Cd, Co, Cr, Cu,
l, Li, Mg, Mn, Mo, Ni, Pb, Se, Sn, Tl and Zn) in those biological samples (156 analyses) were also
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determined. Based on a contract signed with the Institute of Public Health of Brod-Posavina County,
analyses of Pb, Ni, Cr, V, Mn, and Tl in whole blood, serum, urine, and hair samples of 41 subjects,
in total 738 analyses (341), were performed. Apart from analyses of human biological samples, Cd
was measured in dried tobacco leaves (6 samples) on the manufacturer’s request.

Pursuant to the contract with the Pcelarska udruga Petrinja on the characterisation of conventional
honey from Banovina (Banski med), levels of 25 elements, total phenolic content, and antioxidative
potential were measured in 25 samples of Banski med.

Drugs of abuse from the amphetamine and opiate groups, methadone, and cocaine were
determined in 39 hair samples (60 analyses in total). THC-COOH and buprenorphine (5 samples) and
opiates (1 sample) were analysed in urine. A total of 60 queries were received regarding the analysis
of drugs of abuse via the e-mail address infodroge@imi.hr.

List of intercomparisons

6/2019 and 12/2019
(two times per year,
three hair samples)

Society of Hair Testing,  Proficiency Test Analysis of drugs of abuse in
Strasbourg, France 2019 hair

® PROFESSIONAL ACTIVITIES OF THE EMPLOYEES OUTSIDE THE INSTITUTE

I. Brci¢ Karaconji

Member of the Working Group on the Early Warning System on New Psychoactive Substances in
the Republic of Croatia at the Croatian Institute for Public Health; member of the Presidency of the
Croatian Society of Toxicology.
J. Jurasovic

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

Secretary of the Croatian Laboratory Animal Science Association (CroLASA); member of the
Organising Committee of professional Symposium “Education of professional and technical staff
involved in the care of animals used in biomedical research’, Zagreb, 18 Oct 2019 and professional
workshop "How successfully apply for animal experiment licence”, Zagreb, 9 Apr 2019.
M. Piasek

Member of the international professional associations International Commission on Occupational
Health — ICOH and MEDICHEM, also an ICOH scientific committee for occupational health in chemical
industry; member of the Presidency (until 13 Nov 2019) and member of the Supervisory Board
(since 13 Nov 2019) of the Croatian Society of Toxicology.
I Vinkovi¢ Vrcek

Member of the Working Group of the Ministry of Health for Development of the Position of the
Republic of Croatia in the New Food Area; member of the Referent Group of the Ministry of Science
and Education for Nanotechnology, Advanced Materials, Biotechnology, Advanced Production
Processes; member of the Thematic Innovation Council for Health and Quality of Life of the Ministry
of Economy, Entrepreneurship and Crafts of the Republic of Croatia; member of the Editorial Board
of the journal Diacovensia.

® SCIENTIFIC, TEACHING AND ACADEMIC ADVANCEMENT OF EMPLOYEES

Scientific degree of scientific advisor was gained by M. Lazarus.
Scientific degree of permanent scientific advisor was gained by Z Kljakovi¢-Gaspic.
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15.2. Biochemistry and Organic Analytical
Chemistry Unit

® EMPLOYEES

HEAD
Snjezana Herceg Romani¢, PhD, permanent scientific advisor

RESEARCH STAFF

Zrinka Kovarik, PhD, permanent scientific advisor

Goran Sinko, PhD, scientific advisor

Anita Bosak, PhD, senior scientific associate

Sanja Fingler Nuskern, PhD, senior scientific associate

Maja Katalinic, PhD, senior scientific associate

Gordana Mendas Starcevic, PhD, senior scientific associate

Sanja Stipicevi¢, PhD, senior scientific associate since 11 Jul 2019
Darija Klinci¢, PhD, scientific associate

Marija Dvorscak, PhD, postdoctoral researcher

Nikolina Macek Hrvat, PhD, postdoctoral researcher

Josip Maduni¢, PhD, postdoctoral researcher since 2 Oct 2019
Nikola Marakovic, PhD, postdoctoral researcher

Tamara Zorbaz, PhD, postdoctoral researcher since 20 Feb 2019
Tena Cadez, MSc, PhD student-assistant (HrZZ) since 2 Feb 2019
Karla Jagi¢, MSc, PhD student-assistant (HrZZ) since 1 Feb 2019
Ana MatoSevic, MSc, PhD student-assistant

Antonio Zandona, MSc, PhD student-assistant

TECHNICAL STAFF
Maja Mestrovic, technician

PARTICIPATING RETIRED RESEARCHERS
Prof Vlasta Drevenkar, PhD, permanent scientific advisor

® RESEARCH

RESEARCH ACTIVITIES WITH INSTITUTIONAL FINANCING
Scientific collaborations

Our collaboration with Dr D. Opsenica from the Institute of Chemistry, Technology and Metallurgy,
IHTM, Belgrade, Serbia, continued. A series of quinoline derivatives were synthesized and shown
to have an inhibitory potential for human acetylcholinesterase (AChE) and butyrylcholinesterase
(BChE) (10).

The results of determination of scoring functions and in silico parameters for the interactions
of 68 AChE-ligand complexes were published ifor the purposes of a tool for predicting inhibition
potency (78).

In collaboration with colleagues from the Faculty of Science University of Zagreb (principal
investigator: Prof S. Tomic), a series of 14 novel heterocyclic B-D-glucoconjugates and g-D-
galactoconjugates were designed and synthesized, but 4 of them showed an inhibitory effect with
benzimidazolium and 1-benzylbenzimidazolium substituents in a 10-50 micromolar range. The
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molecular modelling analysis indicated key residues of the BChE active site, which contributed to
a higher affinity toward the selected compounds. It was shown that benzimidazole derivatives of
pyranosyl sugars represented the structural scaffold in the development of anti-Alzheimer’s disease
drugs (9).

A part of research on the topic of the diploma thesis by PhD student A. Zandona was published
within the results of the project HrZZ-IP-2013-11-9158 (principal investigator Prof B. Santek) at
the Faculty of Food Technology and Biotechnology under supervison of Prof I.K. Svetec (79).

Cooperation with scientific institutions in Serbia, Institute of Physics Belgrade and Faculty of
Chemistry, University of Belgrade continued for the purpose of complementary analysis of persistent
compounds in environmental samples and application of advanced statistical methods. Within the
framework of the collaboration, preliminary data on the application of sophisticated methods such
as numerical and statistical modeling, as well as the use of machine learning algorithms in processing
the results of persistent compounds in breast milk, have been published (31). This cooperation is
linked to the long-term collaboration with the Department of Health Studies of the University of
Zadar.

In collaboration with the Environmental Hygiene Unit, a method for the determination of PCBs in
atmospheric deposition was developed and evaluated. The method was applied to determine PCBs
in monthly samples collected during 2018 and 2019 (156, 252, 253, 331).

The occurrence and distribution of persistent organochlorine compounds in soil collected near a
coal-fired power plant and urban soil (16) and in lake sediment cores from the Plitvice Lakes National
Park, Croatia (15) were investigated.

In collaboration with the University of Zagreb Faculty of Agriculture, the phytotoxic effects of
mesotrione residues on sugar beet (Beta vulgaris L.) were determined in two agricultural soils in
order to indicate the relevance of soil characterisation in crop rotation practice (108).

Sampling continued within the framework of the MONET project, which has been conducted
since 2009 under the auspices of the RECETOX, Regional Center for Environmental Chemistry and
Toxicology, Masaryk University, Brno, Czech Republic (272).

In-house scientific projects (Chapter 16.1.A.3.)

1. Design, synthesis and evaluation of selective inhibitors of butyrylcholinesterase
The interactions of human cholinesterases and selected quinolines were analyzed (10).

2. Persistent Organic Pollutants — Environmental Impact Assessment and Stability of Human Genetic
Material

The results of the study of persistent organic pollutants (POPs) in edible fish from different fishing
zones of the Croatian Adriatic will be presented in Graduate thesis of Mirna Strbac “Organochlorine
compounds in fish from the Adriatic Sea”, University of Rijeka, Department of biotechnology, Drug
research and development, 2020. POPs were investigated in farmed tuna and in wild tuna.

3. Investigation of interactions between irinotecan and tetrahydrocannabinols on laboratory rodents
using integrated biochemical, molecular biology, pathohistological, and analytical methods

An analytical procedure consisting of solid phase extraction and final HPLC analysis of irinotecan
and its metabolite SN-38 in whole blood of mice was developed.
RESEARCH PROJECTS FUNDED BY EXTERNAL SOURCES
National projects (Chapter 16.1.)

» Analysis of Butyrylcholinesterase Interactions with Novel Inhibitors and Reactivators
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(AnalyseBChE, HrzZZ-IP)

» Activity and guided design of bioactive small molecules (Adesire, HrZZ-IP)

= Development, validation and application of analytical methods for PBDE determination
(DeValApp, Hrzz-UIP)

» Molecular Mechanisms Underlying the Toxicity of Antidotes and Potential Drugs (CellToxTargets,
Hrzz-UIP)

» Cell response to exposure to chlorinated bispyridinium compounds (HAZU)

International projects (Chapter 16.2.)

» CNS-active, Orally Bioavailable, Zwitterionic Oximes for Organophosphate (DTRA, USA)

» Effects of selected pesticides on neuronal acetylcholinesterase expression (Bilateral CRO-CN)

» Persistent organochlorine compounds in human milk and their potential effect on the level of
primary DNA damage in human cells (Bilateral CRO-RS)

» Multiplex characterization platform for nanobio interfaces (Bilateral CRO-DE)

® PROFESSIONAL SERVICES

Spatial and temporal distribution of pollutants (nitrates, phosphates, pesticides, heavy metals) from
agriculture in different agroecological conditions

Interdisciplinary project of the Hrvatske vode, 2017-2019; Project manager: Prof G. Ondrasek,
Faculty of Agriculture, University of Zagreb.

The soil mobility of glyphosate herbicide was evaluated at two contrasting vineyards in terms
of soil properties and landscape position by lysimeter and soil column studies (211, 237, 338).
Parameters affecting the retention of glyphosate in soil were determined with respect to the
physicochemical properties of soils under different climates (327).

® PROFESSIONAL ACTIVITIES OF THE EMPLOYEES OUTSIDE THE INSTITUTE

A. Bosak

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

Member of the TO-147 Water Quality at the Croatian Standards Institute.
S. Herceg Romanic

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

Secretary and member of the Executive Board of the Society and Science Committee of the
Croatian Society of Biochemistry and Molecular Biology (HDBMB); secretary and a member of
the Organising Committee of the congress of the Croatian Society of Biochemistry and Molecular
Biology HDBMB2019 (25-28 Sep 2019, Lovran); chair of the Organisation committee of the FEBS
Young Scientists’ Forum (1-4 Jul 2020, Lovran); member of the International Committee of the
45™ Congress of the Federation of European Biochemical Societies — FEBS2020 (4-9 Jul 2020,
Ljubljana, Slovenia).
Z. Kovarik

President of the the Croatian Society of Natural Sciences; vice-president and member of the
Executive Board of HDBMB; member and vice-chair for technological development and inovations,
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Chemistry Board, Croatian Agency for Science and Higher Education; member of the Scientific
Advisory Board of the Organisation for the Prohibition of Chemical Weapons (SAB OPCW); member
of International Advisory Board on Cholinesterases, International Advisory Board on Cholinergic
Mechanisms, and NATO Working Group in The Human Factors And Medicine Panel (HFM)
“Translating Medical Chemical Defence Research Into Operational Medical Capabilities Against
Chemical Warfare Threat Agents”; member of the Editorial Board of Molecules; organizer of one-
day symposium about OPEN science (19 Feb 2019, Zagreb); member of the International Scientific
Committee, 3 International conference on CBRNE Research and Innovation (20-23 May 2019,
Nantes, France); member of the Scientific Committee, HDBMB2019 (25-28 Sep 2019, Lovran);
member of the Organizing Committee, 45™ Congress of the Federation of European Biochemical
Societies — FEBS2020 (4-9 Jul 2020, Ljubljana, Slovenia).
G. Mendas Starcevic

Member of the Working Group for monitoring and meeting the requirements of the Second
National Plan for the Implementation of the Stockholm Convention on Persistent Organic Pollutants;
member of the Working Group for Codex Alimentarius, Food Contaminants Committee.
M. Mestrovic

Delegate representing the non-scientific staff at the Independent Trade Union of Science and
Higher Education for the branch IMROH.
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fft.\l\ 15.3. Radiation Dosimetry
L and Radiobiology Unit

® EMPLOYEES

HEAD
lvica Prlic, PhD, professional advisor in science, scientific associate

RESEARCH STAFF

Ivan Pavici¢, PhD, senior scientific associate

Ana Marija Marjanovié Cermak, PhD, scientific associate

Marija Suric Mihi¢, PhD, scientific associate

Krunoslav llic, MSc, PhD student-assistant

Luka Paveli¢, MSc, PhD student-assistant

Ana Buinac, MSc, senior professional advisor in science since 7 May 2019 (3 h per week, IMROH-funded)
Tomislav Mestrovic, MSc, senior professional associate in science
Branimir Zauner, PhD, professional associate in science since 29 Oct 2019
Mihaela Justic, MSc, professional associate in science until 17 Oct 2019
Jerko Sigko, MSc, professional associate in science

TECHNICAL STAFF
Selvije Sefic, BSc, senior technician
Silvija Kobescak, BSc, technician

8 RESEARCH

RESEARCH ACTIVITIES WITH INSTITUTIONAL FINANCING

Long-term research activities

Integrated hardware-software system for monitoring microlocation environmental parameters

The IPPSO project contributes in a very direct way to sustainable development, in particular
environmental protection, with the aim of protecting the health and well-being of humans as well as
biota. In order for appropriate institutions to make the correct implementation, and in particular health
conclusions, they must have as many relevant validated data as possible. This is especially important
in case of natural disasters or accidental events, when the amount of credible information on the
ground enables rapid decision-making by those responsible for mitigating such complex situations
and then directly contributes to the reduction of damage to all species and mortality of humans and
animals. The project contributes directly to the economy by creating databases and cartography of
the state of the environment and urban areas. The project was designed at IMI, based on the results
of years of research in the fields of radiation protection and environmental hygiene (air protection).
The Unit's employees are experienced field workers who encounter daily ionizing and non-ionizing
radiation in the environment, medicine, industry and life in general. In May 2016, the final report for
the IPPSO project (http:/ippso.imi.hr/) was issued. Considering that project visibility lasts five years
after its formal completion, this project is still in progress, and a report was issued during 2019 after
the third year of project implementation on 30 Jun 2019 (362). The visibility of all activities done by
IMROH as an applicant for the IPPSO project in the field and in new project activities, using equipment
(infrastructure) or knowledge acquired through the implementation of the IPPSO project, continues to
be systematically presented in every public and written communication.
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In-house scientific projects (Chapter 16.1.A.3.)

1. Thermometry, thermography and sensory evaluation of electromagnetic radiation in medicine (TTSem2)

Research was completed (WP 1) within our investigations regarding thermographical characteristics
of the healing process of the brisk bone fracture in adult subjects. A PhD thesis was written on
the topic by Damir Haluzan, MD, School of Medicine, University of Zagreb. Further research is in
progress, with the support of experimental IR thermography methods conducted at the University
Hospital Centre Zagreb (WP5).

We also studied the thermographical characteristics of breasts in women who have invasive
ductal cancer. This was the subject of another PhD thesis accepted by the School of Medicine,
University of Zagreb and written by plastic surgery specialist Marko Mance, MD. Research regarding
the thermographical characteristics of the healing process of clavicle bones in children (WP4) is in
progress in cooperation with the University Hospital Centre Zagreb and Children’s Hospital Zagreb.
Preliminary results obtained during 2019 are being processed for the purpose of publication.

The Unit is also preparing for the continuation of clinical research (WP2) regarding the mapping of
the temperature symmetry of the skinregion, in children and adults in both sexes. The measurements
will be performed during examinations at the University Hospital Centre Zagreb, Clinic for Surgery.
The aim of this study is to standardise physiological deviations in healthy populations and measure
standard deviations for individual anatomic regions. So far, similar measurements have been made,
but there are no real studies of age-related differences. The clinical part of the study (WP3) has
to do with skin thermometry below substrate immobilization in thoracic fractures. After repeated
testing, experiment-ready IMROH thermometers, specially designed by the Institute's partners,
are available for contact measuring and storage of information regarding the temperature of the
given skin/tissue throughout the time of carrying immobilization on hand. The measurement plan
is implemented in patients at the University Hospital Centre Zagreb, Clinic for Surgery, which are
in the standard treatment of fractures as soon as the optimal number of thermometers becomes
available. In the process of research, a protocol is being prepared for patients’ consent to participate
in the measurement project settlement.

2. Development of UV radiation sensors (SUVIndex)

The Unit, together with its external associates from the companies ALARA Uredaji, Haj-Kom, and
clinics of the University Hospital Centre Zagreb, is developing ultraviolet radiation sensors that
will, together with a computer processor, enable the continuous individual monitoring of exposure
to sunlight by persons working in the open and exposed to UV radiation (agriculture, seafarers,
fishermen, etc.), which will be the basis for the design of Occupational Health Protocols on the
implementation of preventive protection against excessive exposure to UV radiation. Several pilot
prototypes are ready for field measurements that will be launched early in the spring of 2020 in
cooperation with the Occupational Health and Environmental Medicine Unit.

Other research activities

Within research funded by the Unit, the development of an eye lens dosimeter started. A prototype
of an eye lens dosimeter holder was designed and printed using a 3D printer, as the first of its kind
in the world to be made and has been validated by the Secondary Standard Dosimetry Laboratories
(SSDL) of the Jozef Stefan Institute. Irradiations for type testing were performed using irradiation
sources of SSDL of Ruder Boskovic Institute in Zagreb and Jozef Stefan Institute in Ljubljana, Slovenia.
The results of type testing for photon energies are promising and the reusults were presented at
the 4™ European Radiological Protection Research Week in Stockholm, Sweden. The research on the
development of the eye lens dosimeter will be the objective of an internal project of the Institute in
2020.
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RESEARCH PROJECTS FUNDED BY EXTERNAL SOURCES

National projects (Chapter 16.1.)

» Determination of the radiological status of the working environment in IPNP, INA Group

» Significance of interaction of metal nanoparticles with sulfur biomolecules for nano-bio interface
(NanoFaceS, IP-HrzZ7)

» Quantum-chemical design, preparation and biological properties of organometallic nucleobase
derivatives(OrDeN, IP-HrZ7)

International projects (Chapter 16.2.)

» European Concerted Programme on Radiation Protection Research (CONCERT, H2020)

» Science-based risk governance of nano-technology (RiskGONE, H2020)

» Safe-by-Design Approach for Development of Nano-Enabled-Delivery Systems to Target the
Brain (SENDER, HrZZ-PZ5S)

» Single layer gamma-ray polarimeter for medical imaging applications and fundamental physics
research (SiLGaP, HrZZ-PZS)

» The pharmacokinetic profile of silver nanoparticles: the role of biological barriers (Bilateral
CRO-AT)

» Multiplex characterization platform for nanobio interfaces (Bilateral CRO-DE)

® PROFESSIONAL SERVICES

For the needs of INA Group members involved in drafting protocols for the implementation of
business activities involving the manipulation of natural radioactive materials (NORM), in particular
for residues, the preparation of a plan of activities in the event of an incident involving radiological
risks and to determine the need for specialized vocational education and the implementation of
safety measures related to ionising radiation and the appearance of residues at INA Group's
production sites, a number of studies were contracted, one of which was created for STSI d. 0. 0. in
2019.

Professional experimental work at the STSI company in Strusac resulted in the development of an
internal institute research project whose experimental development part during 2018 was piloted
in collaboration with RIT Croatia — Rochester Institute of Technology, Rochester, New York, US and
external collaborators ALARA Uredaji and Haj-Kom, stemming from our recent cooperation with
Ericsson Nikola Tesla through the ERDF project IPPSO.

A pilot measurement system of the ALARA UAV (Unmanned Aerial Vehicle) was developed to
be prepared for field measurements of ionising radiation (and other agents) on large areas of the
environment using UAVS. We plan to prepare documentation for the application of this pilot project
for international funding and experimental technological development in full experimental form
(research/technological development of measuring instrumentation).

Unmanned aircraft (UAV; colloquially drone) and the measuring system ALARA UAV-IPPSO
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Professional risk assessment studies

In total, 11 risk assessment studies were performed focusing on the use of ionising radiation
sources in medicine, dental medicine, research, and industry:

CONTRACTOR REPORT AUTHOR

Poliklinika Radiochirurgia Zagreb M. Suri¢ Mihic
Mio dentist d. 0. 0. M. Suri¢ Mihic
Zara dental centar d. o. o. M. Suri¢ Mihic
Ordinacija dentalne medicine lvana Liji¢, dr. med. dent. M. Suri¢ Mihic
3D Maxio centar dentalne radiologjje j. d. 0. o. M. Suri¢ Mihic
Buro Pakovi¢ Centar za istrazivanje i razvoj d. o. o. M. Suri¢ Mihi¢
Buro Dakovit kompenzatori d. o. o. M. Suri¢ Mihic
Duro Pakovi¢ odrzavanje i usluge d. o. o. M. Suri¢ Mihi¢
Hrvatska brodogradnja Trogir d. 0. o. M. Suri€ Mihic
NaSicecement d. d. M. Suri¢ Mihic
HERMED Servis medicinske opreme d. 0. 0. M. Suri¢ Mihic

During 2019, the Unit conducted the personal dosimetry control and testing of ionizing radiation
for 181 contractual users from various fields of activity.
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Number of contracting customers of the Unit by field of work

During 2019, more than 25,000 dosimetry measurements were made, based on which more than
3,000 dosimetric reports were prepared for contracting users of personal dosimetry monitoring.
The unit is working on the preparation of a protocol that will enable the online delivery of dosimetric
reports to the users of authorized technical service and thus further modernize the business and
relationship with customers.
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In 2019, more than 600 field tests were conducted — quality control and radiological protection
parameters for about 550 electrical devices that produce ionizing radiation (X-ray devices and linear
accelerators) and about 50 radioactive sources used in medicine, industry and scientific institutions.
Based on the examination, more than 1,200 expert reports and more than 1,300 expert opinions
have been prepared.
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Distribution of tested ionizing radiation electrical devices by their type

In our laboratory, we conducted testing of the human serum immune response to specific allergens
of 7 individuals. Identification of all types of asbestos in solid materials was accompanied according
to the International Organization for Standardization (General requirements for the competence
of testing and calibration laboratories International Standards Organisation (ISO), Geneva: 1999).
We performed eight analysis of solid materials sent from commercial companies to determine
the presence and type of asbestos. Analysis of the material was performed by a standardized
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method for the stereomicroscopy and polarized microscopy MDHS 77-HSE Document Method
for the Determination of Hazardous Substances; series 77 — Asbestos in bulk materials (In: HSG
248 Asbestos: The analysts' guide for sampling, analysis and clearance procedures. Appendix 2:
Asbestos in bulk materials: sampling and identification by polarized light microscopy).

List of intercomparisons

ORGANISER TEST AREA PLACE AND DATE

:Ee):_:,edn(:g(\e/rfel’if\e/re Personal dosimetry Cavendish Nuclear

EURADOQOS . . — Hp(0,07) and Hp(3) Limited, UK
intercomparison measurements 9 May 2019
IC2019exteye v

List of accredited methods

TEST METHOD ‘ TYPE OF TEST, RANGE

ME-608-001 Personal dosimetry of the photon radiation using TL dosemeters in the range

(In-house method) 85 uSv — 100 mSv and energy range 33 keV/ — 1.3 MeV/

ME-608-002 Determination of ambient equivalent dose rate; H*(10)/t data dose range

(In-house method) 100 nSv/h — 100 mSv/h and energy range 36 keV — 1.3 MeV
The Unit's quality manager: T. Mestrovic (until Feb 2019) and J. Sigko (from Feb 2019).

® PROFESSIONAL ACTIVITIES OF THE EMPLOYEES OUTSIDE THE INSTITUTE

T. Mestrovic

Member of the TO-45 Nuclear instrumentation at the Croatian Standards Institute; radiation
protection expert since 2018.
L. Pavelic

Associate member of the European Radiation Dosimetry Group (EURADOS) Working Group
WG3-52.
I Pavicic

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

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

Associate member of the European Radiation Dosimetry Group (EURADOS); member of the
Working Groups WG2 and WG3-52; member of the TO-62 Electrical equipment in medical practice
at the Croatian Standards Institute; radiation protection expert since 2018; appointed expert for
accreditation scheme Testing laboratories (HRN EN ISO/IEC 17025) for field T18 lonising radiation
since 2019 (Croatian accreditation agency); appointed professional member with the IAEA for field
TSA2 — radiation protection of exposed workers within RASIMS system since 2019 (Civil protection
directorate of the Republic of Croatia Ministry of the Interior).
J. Sisko

Associate member of the European Radiation Dosimetry Group (EURADOS) Working Group

WG3-S2; radiation protection expert since 2018.
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15.4. Environmental
Hygiene Unit

® EMPLOYEES

HEAD
Assist Prof Gordana Pehnec, PhD, scientific advisor

RESEARCH STAFF

Ivan Besli¢, PhD, senior scientific associate

Ranka Godec, PhD, scientific associate

Silva Zuzul, PhD, scientific associate

Silvije Davila, PhD, postdoctoral researcher

Ivana Jakovljevic, PhD, postdoctoral researcher

Jasmina Rinkovec, PhD, postdoctoral researcher

lva Simi¢, MSc, PhD student-assistant since 23 May 2019
Suzana Sopcic, PhD, professional associate in science
Valentina Gluscic, BSc, professional associate in science
Zdravka Sever Strukil, BSc, professional associate in science

TECHNICAL STAFF

Ana Filipec, statistician, senior technician

Zvonimir Frkovic, senior technician until 23 Sep 2019

Samuel Ljevar, senior technician

Magdalena Vincetic, MSc, senior technician since 17 Jun 2019
Marija Antolak, technician

Matea Kuzel, technician

Karmenka Le$ Gruborovic, technician

Martin Mihaljevic, technician

Martina Silovié Huji¢, MSc, technician

PARTICIPATING RETIRED RESEARCHERS
KreSimir §ega, PhD, permanent scientific advisor
Vladimira Vadic, PhD, permanent scientific advisor
Mirjana Cackovi¢, PhD, senior scientific associate

® RESEARCH

RESEARCH ACTIVITIES WITH INSTITUTIONAL FINANCING
Long term research activities

Measurements of metals in the PM, fraction of particulate matter and total deposited matter
by inductively coupled plasma mass spectrometry (ICP-MS) continued at different locations with
different pollution sources. Application of the energy dispersive X-ray fluorescence (ED-XRF) method
was investigated for preliminary analysis of metal content in filter media before the sampling of
airborne particulate matter. The results showed high content of some elements in quartz microfiber
filter blanks and high variability between packagings. ED-XRF analysis can be used for preliminary
qualitative analysis of Fe, Zn, Ba, Mn, Ni, and Cu. For more accurate quantitative analysis at low
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concentration levels further improvements in the calibration of the method are required (148).
Several types of filter media for elemental analysis of PM,, particulate matter were investigated
for method optimization. Influence on limits of detection and pretreatment of filter media were also
tested. Results have shown that quartz filter media are least suitable for sampling and analysis of
low concentration levels of elements because of high filter blanks. The lowest detection limits were
found for membrane nitrocellulose and teflon filters (137). In cooperation with University of Rijeka
and Faculty of Science in Sarajevo, BIH, analysis of PM_  particle fraction at several sampling sites
in the Sarajevo Canton, BIH were carried out in order to to characterise the organic and inorganic
atmospheric pollutants. Preliminary results of mass concentrations of PM,  and As, Cd, Ni, and
Pb showed high values of particulate matter in winter as well as significant difference in metal
concentrations between measuring sites (263).

In addition to the continuous measurement of polycyclic aromatic hydrocarbons (PAHs) in PM. |
particle fraction at locations with different pollution sources (traffic, industry, households) (143,
245), the determination of PAHs in the PM, particle fraction was continued (130, 153, 219, 300).
PAH mass concentrations in PM, _ particle fraction at one traffic location in Zagreb (245, 246) were
investigated as well. In cooperation with University of Rijeka and Faculty of Science in Sarajevo,
BIH, carcinogenic activity of PAHs at urban locations in Zagreb and Sarajevo was determined (154,
318). The results showed high PAH mass concentrations in Sarajevo air compared to Zagreb air,
and thus significantly higher carcinogenic activity in Sarajevo. Benzo(a)pyrene (BaP) had the highest
contribution to the total carcinogenicity regardless of the relatively small contribution to the total
PAH mass, which pointed BaP as a good indicator for estimation of the carcinogenicity of PAH
mixture (318). Optimisation of new accelerated solvent extraction method was started in order to
increase preparation efficiency (220).

Measurements of elemental and organic carbon in PM_, particle fraction continued at monitoring
sites with different characteristics (urban background, urban traffic and rural background). The
influence of maritime traffic and sea spray on carbon pollution was studied for the city of Rijeka
(152, 251, 292, 293). Measurements carried out in the coastal area showed that air pollution in this
area is not only of local origin, but also from the long-range transport. Comparison of carbon levels
in different particle fractions showed that the seasonal distribution of carbon in smaller particles
(PM,) followed seasonal distribution in PM, _ paricle fraction.

The development of analytical method for the determination of molecular markers of organic
carbon in particulate matter in air has started. Specific carbohydrates which originate from biomass
burning and the natural processes during the vegetation of trees and plants will be determined.
Measurements of ozone and its precursors nitrogen oxides and carbon monoxide were continued in
order to study their trends and relationships (230).

Measurements of anion (CI;, NO,", SO,*) and cation (Na*, NH,*, K*, Mg*, Ca**) content in particle
fraction as well as measurements of acidic components (Cl;, NO_", SO,*) in total deposited matter
continued at different locations (151, 205, 280, 291). Trend of anions in total deposited matter were
studied at different locations in Zagreb. In the northern, residential part of the town with moderate
traffic nitrate levels showed statistically significant decreasing trend, while chloride and sulphate
levels showed decreasing but statistically unsignificant trend (213). Nitrate levels in total deposited
matter at the measuring station in the centre of Zagreb with dense traffic and at the measuring
station on the western, industrial part of the town also show significant decreasing trend, while
chloride and sulphate levels in total deposited matter fluctuate without clear trend (214).

Investigation of sensors for air quality monitoring started in 2017 within the project Ecological
Map of the City of Zagreb and in cooperation with Andrija Stampar Teaching Institute of Public
Health continued in 2019. Results obtained by parallel measurements with sensors (AQMeshPod)
and with reference methods at IMROH location during one year were analysed. Statistical analysis
showed great discrepancy of sensor measurements compared to reference methods as well
as on the importance of calibration of sensors prior measurements at the measuring site (150,
281). Results of interlaboratory comparison of the sensors conducted by the French Central Air
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Quality Monitoring Laboratory (LCSQA) for 6 weeks in Lille were analysed. As part of the parallel
measurement, 16 participants from seven countries participated with 44 sets of air quality
sensors. There are great differences in the accuracy of sensor measurements between different
manufacturers as well as large differences in measuring accuracy with the same type of device but
with different electrochemical cells. The results also indicate the problem with sensor performances
of several manufacturers (206).

In-house scientific projects (Chapter 16.1.A.3.)

1. Levels of platinum group elements (PGE) near roads

In previous investigations at IMROH the method for determination of Pt, Pd, and Rh in PM,
particulate matter was developed as a part of doctoral dissertation. The first measurements of
Pt, Pd, and Rh in particulate matter samples collected at three locations with different traffic load
showed that at all three measurement sites, the PGE concentration followed the sequence Pd > Pt
> Rh, and that there are statistically significant differences between locations with high traffic and
those with moderate traffic. The measured concentrations were compared with the published results
of similar studies in the world (65). The sampling of particulate matter continued at three locations
in Zagreb in differently polluted parts of the city, as well as collecting vegetation samples (grass,
plantain) and also soil samples at two different depths (0-5 cm and 5-10 cm) were collected twice a
year (at the beginning of vegetation and at the end of vegetation). In cooperation with the Faculty of
Agriculture, University of Zagreb, basic agrochemical analyses [soil reaction (pH), conductivity (EC),
organic matter (OM), hydrolytic acidity of soil (HA), a cation exchange capacity of the soil (CEC), the
determination of the exchangeable ions of Na*, K*, Ca** and Mg**, the content of H,0 and carbonates,
the total nitrogen, sulphur and plants accessible phosphorus and potassium (PAL and KAL)] were
done for the collected samples. Similar studies in the world to date regarding PGE determination in
soil and vegetation have shown that PGE concentrations are highest along roads and at high traffic
intensities. There was also a trend of decreasing concentration with increasing soil depth (33). The
study will provide the first information on Pt, Pd and Rh levels in the environment (vegetation, soil)
in Croatia and the five year trend of PGE concentrations in particulate matter will be determined.

2. Organic content of PM, particle fraction

Collection of 24-hour PM, fractions of particulate matter continued during the year at IMROH
location and the location in the centre of Zagreb. Organic and elemental carbon and polycyclic
aromatic hydrocarbons were analysed in the collected samples. The results are systematized and
statistically processed. Measurements of PM, organic content in winter period showed the high
value of the OC/EC ratio which suggests a large amount of secondary organic carbon (SOC). The low
values of PAHs with a small number of rings (floranten and pyrene) and high PAHs concentrations
with a higher number of aromatic rings [benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(j)
fluoranthene, benzo(ghi)perylene and indene(1,2,3-c,d)pyrene] indicate the traffic as the dominant
source of PAHs in PM, fraction of particle matter at this location. The first results were presented as
oral presentations and posters at one international and two national conferences with international
participation (130, 143, 219, 245, 251).

RESEARCH PROJECTS FUNDED BY EXTERNAL SOURCES
National projects (Chapter 16.1.)

» Biochemical responses of oligotrophic Adriatic surface ecosystems to atmospheric deposition
inputs (BIREADI, HrZZ-IP)
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International projects (Chapter 16.2.)

» Project of extension and modernisation of the national network for continuous air quality
monitoring (AIRQ, ERDF)

» Enhancing the Inventory of Aerosol Source Profiles Characterized by Nuclear Analytic Techniques
in Support of Air Quality Management (IAEA)

® PROFESSIONAL SERVICES

The monitoring of air pollution continued in Zagreb at 6 measuring stations of the local measuring
network. At Zagreb stations, the Environmental Hygiene Unit measured different pollutants in the
air: sulphur dioxide, black carbon, PM_ particle fraction, metals: As, Cd, Ni, Pb, Mn, Fe, Cu, and Zn,
and PAHs in PM_  particle fraction, PM, _ particle fraction, nitrogen dioxide, ozone, carbon monoxide,
benzene, total deposited matter, and metals: As, Cd, Ni, Pb, and Mn in the total deposited matter.

Pursuant to contracts with the Ministry of Environment and Energy and Meteorological and
Hydrological Service of Croatia and the Air Protection Act (OG 130/11, 47/14, 61/17, 118/18,
127/19), the Environmental Hygiene Unit as a reference laboratory performs the sampling of
particulate matter (PM, and PM, ) and its physical and chemical analysis at measuring sites within
the Croatian State Network for Air Quality Monitoring. The Unit also carries out equivalency of
non-reference methods for the determination of particulate matter mass concentration (PM. , and
PM, ) in the air. In 2018, air pollutants were measured at the monitoring sites Zagreb-1, Zagreb-3,
Sisak-1, Slavonski Brod-1, Slavonski Brod-2, Plitvice Lakes National Park, Ksaverska cesta, Velika
Gorica, Kuting, and Rijeka-2. Cooperation with the Ministry of Environment and Energy in the air
quality data processing continued.

The monitoring of air, water, soil, agricultural, and forest ecosystems and control of wild animals
in the vicinity of the Central Gas Station (CGS) Molve continued. In cooperation with the Institute of
Public Health of the Koprivnica-Krizevci County, the Institute performed measurements of hydrogen
sulphide, mercaptans, and sulphur dioxide at five locations in the proximity of the CGS Molve.

The monitoring of air quality within the zone of influence of the Waste Water Treatment Plant
in Zagreb was continued. The monitoring of levels of hydrogen sulphide, ammonium, and total
mercaptans and meteorological parameters was carried out at five measuring stations.

In line with the contract with the Meteorological and Hydrological Service of Croatia, metals in
total deposited matter were analysed at one monitoring station located on the military training
polygon of Slunj.

In the vicinity of the JakuSevec waste site, the levels of PM,  and mercaptans are continuously
measured. During different seasons, levels of Pb, As, Ni, Cd, and PAHs in PM_  fraction were also
measured.

Measurements of particle fraction PM, and polycyclic aromatic hydrocarbons in PM_ fraction
were carried out at a measuring site within Zagreb International Airport.

Measurements of PM,  particle fraction were carried out at one location near an asphalt facility
in Zminj.

Measurements of total deposited matter were carried out at two locations at “"Brezovi Rebar”
sand excavation near Karlovac.
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List of intercomparisons

ORGANISER TEST AREA DATE
LGC-AIR PT Workplace o
Air, Ambient Air and Stack Determlna’gon of mass . Jan/Feb
LGC . concentration of elemental carbon in
Emissions, Round 30 articles 2019
(ARO30); 16-Diesel Fume P
Interlaboratory comparison Determination of mass
exercise fot TC and EC : Feb/Mar
ACTRIS measurements concentration of total and elemental 2019
carbon in particles
(ref: OCEC-2019-1)
Determination of mass concentration
Analvtic interlaborator of benzo(a)anthracene, benzo(k)
yuc tory fluoranthene, benzo(b)fluoranthene,
comparisons organized for ; May/Jun
I8kl laboratories involved in ez pyiane, dlnzie, 1) 2019
regulatory emissions control EMiLTIEEErE, EETZa|Eh) pei e,
g v fluoranthene and indeno(1,2,3-cd)
pyrene in particles at filter
Determination of polycyclic
aromatic hydrocarbons in air:
benzo(a)anthracene, benzo(b)
Lab Service , fluoranthene, benzo(j)fluoranthene,
Analytica S.r.l., gzenrw(irlwne[ggg)sgA/QC stud benzo(k)fluoranthene — expressed ggngct
Italia v as benzo(b+j+k)fluoranthene;

List of accredited methods

dibenz(a,h)anthracene, indeno(1,2,3-
cd)pyrene, benzo(a)pyrene, chrysene,
benzo(ghi)perylene

METHOD TYPE OF TEST, RANGE

HRN EN 14625:2012

(EN 14625:2012)

HRN EN 14626:2012

(EN 14626:2012)

HRN EN 14902:2007

(EN 14902:2005),

HRN EN 14902/AC:2007
(EN 14902:2005/AC:2006)

HRN EN 16909:2017
(EN 16909:2017)
HRN EN 15549:2008
(EN 15549:2008)

HRN EN 14211:2012

(EN 14211:2012)

HRN EN 12341:2014

(EN 12341:2014)

HRN EN 14212:2012

(EN 14212:2012),

HRN EN 14212:2012/Ispr. 1:2014
(EN 14212:2012/AC:2014)

HRI CEN/TR 16269:2017
(CEN/TR 16269:2011)

VDI 4320 Part 2: 2012
(VDI 4320 Part 2:2012)

Determination of the concentration of ozone in the ambient air

Determination of the concentration of carbon monoxide in the
ambient air

Determination of the concentration of Pb, Cd, As and Niin the PM, |
fraction of suspended particulate matter

Determination of the mass concentration of elemental and organic
carbon in the suspended particulate matter in the ambient air

Determination of the concentration of benzo(a)pyrene in the
ambient air

Determination of the concentration of nitrogen oxide in the ambient air

Determination of mass concentration of PM, and PM,, particle
fraction

Determination of the concentration of sulphur dioxide in the
ambient air

Determination of the mass concentration of anions and cations in
the suspended particulate matter

Determination of the dust deposition according to the Bergerhoff
method
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Determination of the concentrations of benz(a)anthracene,

HRS CEN/TS 16645:2016 benzo(b)fluoranthene, benzo(j)fluoranthene, benzo(k)fluoranthene,

(CEN/TS 16645:2014) dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene and benzo(ghi)
perylene in ambient air

HRN EN 15841:2010 Determination of arsenic, cadmium, lead and nickel in atmospheric

(EN 15841:2009) deposition

In-house method OP-610-UTT-TI

Edition 01, 2018-06-03 Determination of thallium in atmospheric deposition

The Unit's quality manager: R. Godec.
® PROFESSIONAL ACTIVITIES OF EMPLOYEES OUTSIDE THE INSTITUTE

I. Beslic

Member of the Croatian Air Pollution Prevention Association’s Presidency; member of the Working
Group in charge of monitoring the activity plan for the national network for permanent air quality
monitoring at the Ministry of Environment and Energy of the Republic of Croatia; member of the
Commission for Reference Laboratory Work Monitoring at the Ministry of Environment and Energy
of the Republic of Croatia; member of the Commission for the Selection of the Measuring Stations
in the National Air Quality Monitoring Network; member of the Working Group for Air of the Croatian
Accreditation Agency; member of the TO-146 Air Quality Committee of the Croatian Standards
Institute; member of the “Air Protection '19" conference Scientific Committee.
S. Davila

Member of the Croatian Air Pollution Prevention Association’s Presidency; member of the "Air
Protection ‘19" conference Organizing Committee.
R. Godec

President of the Croatian Air Pollution Prevention Association; member of the TO-146 Air Quality
Committee of the Croatian Standards Institute; member of the “Air Protection ‘19" conference
Organizing Committee.
G. Pehnec

International coordinator and member of the Croatian Air Pollution Prevention Association’s
Presidency; member of the Working Group in charge of monitoring the activity plan in the national
network for permanent air quality monitoring at the Ministry of Environment and Energy of the
Republic of Croatia; member of the Commission for Air Quality Improvement Monitoring in the area
of Slavonski Brod; president of the “Air Protection ‘19" conference Organizing Committee.
J. Rinkovec

Member of the “Air Protection ‘19" conference Organizing Committee.
Z. Sever Strukil

Treasurer and member of the Croatian Air Pollution Prevention Association’s Presidency.
S. Zuzul

Member of the Croatian Air Pollution Prevention Association’s Presidency; member of the "Air
Protection '19" conference Scientific Committee.

® SCIENTIFIC, TEACHING AND ACADEMIC ADVANCEMENT OF EMPLOYEES

The scientific degree of scientific associate was gained by /. Jakovljevi¢ and J. Rinkovec.
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15.5. Occupational Health and Environmental
Medicine Unit

® EMPLOYEES

HEAD
Prim Jelena Macan, MD, PhD, permanent scientific advisor
(90 % of working hours and 10 % in the Institute’s company)

RESEARCH STAFF

Prof Selma Cvijeti¢c Avdagic, MD, PhD, permanent scientific advisor
Jasminka Bobi¢, PhD, permanent scientific advisor until 13 Oct 2019
VVeda Maria Varnai, MD, PhD, permanent scientific advisor

Assist Prof Adrijana Bjelajac, PhD, scientific associate

Zeljka Babi¢, PhD, postdoctoral researcher

Jelena Kovacic, PhD, postdoctoral researcher

Zrinka Frani¢, MD, PhD student-assistant

Rajka Turk, MSc, professional advisor in science

TECHNICAL STAFF

Marija Kujundzi¢ Brkulj, BSc, senior technician

Marija Lieberth, administrator, senior technician until 20 Feb 2019
Rajka Luzar, nurse, senior technician

Franka Saki¢, BSc, senior technician (90 % of working hours and

10 % in the Institute’s company)

Monika Vuleti¢, MSc, senior technician since 1 Jun 2019

Jagoda Mandic, nurse, technician since 3 Apr 2019

PARTICIPATING RETIRED RESEARCHERS
Bozica Kanceljak-Macan, MD, PhD, permanent scientific advisor
Assist Prof Biserka Ross, PhD, scientific advisor

® RESEARCH

RESEARCH ACTIVITIES WITH INSTITUTIONAL FINANCING
In-house scientific projects (Chapter 16.1.A.3.)

1. Interaction of constitutional and occupational risk factors on the incidence of occupational contact
dermatitis in hairdressing apprentices during vocational training (SkinWork)

In the period between April and June 2019, 406 hairdressing apprentices were included in the
second follow-up of the prospective cohort study and evaluated according to the protocol. The
study was performed in 25 schools from 25 towns in Croatia (Zagreb, Krapina, Cakovec, Varazdin,
Oroslavje, lvanic Grad, Opatija, Split, Makarska, Omis, Sinj, Imotski, Garesnica, Slavonski Brod, Osijek,
Beli Manastir, Pakovo, Vinkovci, Zupanja, Samobor, Velika Gorica, Sisak, Burdevac, Vukovar, and
Nasice). Moreover, in 32 hairdressing apprentices who reported skin symptoms that were present
for at least 3 months, patch testing with European baseline series and additional hairdresser series
was performed. Initial results showed high prevalence od self-reported atopy symptoms (45 %),
and moderate prevalence of self-reported and clinically observed skin symptoms (12 % and 18 %,
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respectively) on the hands/wrists of hairdressing apprentices at the beginning of their vocational
education. Filaggrin gene mutations were not indicated as a risk factor, as such a mutation was
found in only one apprentice (268).

2. Contact hand dermatitis in dentists and medical doctors: prevalence and risk factors

The recruiting of subjects and data collection were finished in 2019. Examination is performed in
185 subjects divided in 5 groups (37 subjects in each group): medical doctors-surgeons and non-
surgeons, dentists (surgeons and non-surgeons), and control subjects occupationally not exposed
to skin irritants/allergens. Methods included an questionnaire, skin examination, skin prick and
patch test, and measurement of skin pH and transepidermal water loss. The highest prevalence
of hand eczema was found in both groups of dentists, and medical doctors-surgeons, ranging
from 37.8 to 56.8 %. This result suggests that these groups of healthcare workers are at high risk
for development of occupational hand eczema. The completion of doctoral and graduate theses
performed within this project is planned for 2020.

3. Determination of body composition and chronic stress by bioimpedance method

In approximately 400 subjects, body composition and functioning of the autonomic nervous system
were assessed using bioimpedance. In order to validate the bioimpedance device, in about half of the
subjects body composition measurements were made with another devices. Cortisol saliva samples
were taken in about 70 subjects. Nutritional and sleeping habits were assessed in students. The
preliminary results showed a significant association of obesity with increased sympathetic nervous
system activity (increased LF/HF ratio and decreased heart rate biovariability), as well as the low
values of the HPA index, which estimates the daily rhythm of cortisol secretion (339).

4. Relationship between chronic inflammation and osteopenia in patients on chronic hemodialysis

The project has started, which assesses the impact of chronic inflammation on sarcopenia, bone
remodeling, and bone density in hemodialysis patients. About 70 participants are planned. Results
have been published on the prevalence of osteoporosis and calcium intake in people living in nursing
homes (13).

5. Preventing child poisonings by educational intervention aimed at parents of preschool children

The project finished in February 2019. Data from the pilot phase of the project (spring 2018) was
published (4), the most important findings are that around 80 % of parents of preschool children
keep the products which can cause poisoning in children out the reach of children, but not in locked
compartments, and that around one third of parents sometimes keep the products in non-original
packaging which could easily lead to poisoning. Data collected in the main phase of the project
(second half of 2018 and beginning of 2019) from 527 parents of children attending kindergartens
in the city of Zagreb was statistically analysed. The most important result was that parents who
underwent intervention started keeping the Poison Control Centre number by the telephone or in
the list of important numbers: 1 % of parents in the intervention group reported this habit in the
baseline questionnaire and 65 % in the follow-up questionnaire after the intervention, which was
significantly larger increase than that noted in the control group (3 % vs. 12 %). The results remained
significant also in the more complex statistical model which included personal characteristics of
parents (sex, employment status, number of children, education level). Publishing of these results
in a scientific journal is currently in progress.

RESEARCH PROJECTS FUNDED BY EXTERNAL SOURCES

National projects (Chapter 16.1.)

» Assessment of daily exposure to metals and maternal individual susceptibility as factors of
developmental origins of health and disease (METALORIGINS, HrZZ-IP)
» Well-being of different family generations in contemporary work designs (UNIZg)
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International projects (Chapter 16.2.)

» European Concerted Programme on Radiation Protection Research (CONCERT, H2020)

» Identification of Member State guidance and support materials linked to exposure to dangerous
substances at work places from Croatia and Slovenia (EU OSHA)

» Network on the Coordination and Harmonisation of European Occupational Cohorts (OMEGA-
NET, COST)

» Diagnosis, Monitoring and Prevention of Exposure-Related Noncommunicable Diseases
(DiMoPEx, COST)

» Genomics of MusculoSkeletal traits Translational Network (GEMSTONE, COST)

® PROFESSIONAL SERVICES

Professional activities of the Unit included the organisation and implementation of teaching
modules for medical doctors, residents in occupational and sport medicine, and clinical pharmacology
and toxicology. A training course for 6 residents in occupational and sport medicine over one month
was conducted in the field of “Occupational diseases, work-related diseases, and occupational
toxicology"”. A training in “Clinical Toxicology” of one week duration was conducted for one resident.
J. Macan was appointed as main supervisor by the Croatian Ministry of Health for 7 residents in
occupational and sports medicine.

For hairdressers, teachers in vocational schools in the sectors for health and social services,
and personal and other services, lectures were delivered in the field of health and safety at work.
Additional lecture about actual epidemiological investigations performed in this field within the Unit
for Occupational and Environmental Health was delivered.

In collaboration with Poison Control Centre and Unit for Analitical Toxicology and Mineral
Metabolism metal concentration measurement in biological samples for residences in Slavonski
Brod was carried out. This was followed by the health risk assessment of determined metal levels
(341).

® PROFESSIONAL ACTIVITIES OF THE EMPLOYEES OUTSIDE THE INSTITUTE

Z Babic

Member of the Committee for Safe Use of Medicines of the Agency for Medicinal Products and
Medical Devices of Croatia.
A. Bjelgjac

Member of the Committee for evaluation of programs for propaedeutics in psychotherapy of
the Association of Psychotherapy Societies of Croatia; member of the founding committee for the
preparation of the foundation of Croatian Chamber of Psychotherapists; member of the Ethics
Committee of the Croatian society of gestalt and integrative psychotherapists.
J. Bobi¢

Member of the committee for acknowledgement of clinical psychologists at the Croatian
Psychological Chamber.
Zr. Franic

Member of the Croatian Society of Toxicology; member of the Croatian Medical Chamber.
J. Kovacic

External expert of the Agency for Medicinal Products and Medical Devices of Croatia.
J. Macan

Member of the Croatian Academy of Medical Sciences, Collegium for Public Health; member of
the Croatian Society of Occupational Health Management Committee; member of the European
Initiative for Prevention of Occupational Skin Diseases at the European Academy for Dermatology
and Venereology; member of the Committee for Medical Ecology, the Working Group for developing
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national positions in the field of protection from electromagnetic fields, and Working group for
climate changes at the Ministry of Health, Republic of Croatia; court expert witness in occupational
medicine; member of the Croatian Medical Chamber.
R. Turk

Member of the Biocidal Products Committee of the Ministry of Health and a substitute member of
the Biocidal Products Committee of the European Chemicals Agency; member of the Committee for
Safe Use of Medicines of the Agency for Medicinal Products and Medical Devices of Croatia: member
of the Committee for the development of Ordinance on the conditions for distribution and sale of
pesticides of the Ministry of Agriculture.
V. M. Varnai

Member of the Committee for Risk Assessment (RAC) at the European Chemicals Agency (ECHA).
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15.6. Molecular Toxicology
Unit

® EMPLOYEES

HEAD
Davorka Breljak, PhD, scientific advisor

RESEARCH STAFF

Marija Ljubojevic, PhD, senior scientific associate
Ilvana Vrhovac Madunic, PhD, scientific associate
Dean Karaica, PhD, postdoctoral researcher

TECHNICAL STAFF
Ljiljiana Babic, technician

PARTICIPATING RETIRED RESEARCHERS
Ivan Saboli¢, PhD, MD, permanent scientific advisor

8 RESEARCH

RESEARCH ACTIVITIES WITH INSTITUTIONAL FINANCING

During 2019, our scientific collaborations continued and a new collaborative studies was
established atinstitutional, national, and international levels. In the frame of collaborative research
with Analytical Toxicology and Mineral Metabolism Unit of IMROH, two original scientific articles
were published in journals indexed in the Web of Science (WoS) bibliographic database (7, 56). Within
the frame of collaborative studies with the Veterinary Faculty of the University of Zagreb (Croatia),
one review scientific article was published in the WoS-indexed journals (54), whereas some results
were presented at The 10" Meeting of the Young Generation of Veterinary Anatomists, YGVA 2019,
and published in the Abstract Book (317). Furthermore, one original scientific article was published
in the WoS-indexed journal (17) within the frame of new collaborative studies that have been
established with the Croatian Institute for Biodiversity — CIB (Zagreb, Croatia) and Biota (Grubisno
Polje, Croatia). Also, one diploma thesis was defended (183) in co-operation with the Faculty of
Pharmacy and Biochemistry of University of Zagreb (Croatia).

RESEARCH PROJECTS FUNDED BY EXTERNAL SOURCES
National projects (Chapter 16.1.)

» Aging-related expression of membrane transporters in rat (AGEMETAR, HrZZ-1P)

» Adverse effects of single and combined mycotoxins produced by Aspergilli (MycotoxA, HrZZ-1P)

» Molecular mechanisms underlying the toxicity of antidotes and potential drugs (CellToxTargets,
Hrzz-UIP)

International projects (Chapter 16.2)

» Correlated Multimodal Imaging (COMULIS, COST)

» European Network of Multidisciplinary Research and Translation of Autophagy (TransAutophagy,
COST)

» Assessment of Toxicological Safety of Foodborne Toxins (SafeFood, Bilateral CRO-SI)
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® PROFESSIONAL ACTIVITIES OF THE EMPLOYEES OUTSIDE THE INSTITUTE

D. Karaica

Management Committee member for COST Action CA17121 COMULIS; member of Board for
Inclusiveness Target Countries (ITC) grants for COST Action COMULIS.
M. Ljubojevic

Management Committee member for COST Action CA15138 TransAutophagy.
I. Vrhovac Madunic

Member of the Commission for Science and Society of the Croatian Society of Biochemistry and

Molecular Biology (HDBMB); Management Committee member for COST Action CA17121 COMULIS;
Coordinator of Board for Inclusiveness Target Countries (ITC) grants for COST Action COMULIS.
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15.7. Mutagenesis Unit

® EMPLOYEES

HEAD
Nevenka Kopjar, PhD, permanent scientific advisor

RESEARCH STAFF

Vilena Kasuba, PhD, permanent scientific advisor

Prof Davor Zeljezi¢, PhD, ERT, permanent scientific advisor
Mirta Mili¢, PhD, senior scientific associate

Goran Gajski, PhD, scientific associate

Marko Geric, PhD, scientific associate

\Vedran Muzini¢, MSc, PhD student-assistant (HrZZ)

TECHNICAL STAFF
Maja Nikoli¢, senior technician

® RESEARCH
RESEARCH ACTIVITIES WITH INSTITUTIONAL FINANCING

In vitro studies

In the past year, research focused on in vitro investigations of the toxicological profile of various
physical and chemical agents (biotoxins, copper complexes, cytostatics, natural products,
probiotics, waste waters, etc.) for their cyto/genotoxic effects has been continued. The obtained
results indicating either their harmful or beneficial effects were published in a series of scientific
papers, proceedings, and conference abstracts (27, 77, 94, 164, 210, 270, 271, 290, 294, 295,
296, 304). The aneugenic potential of low concentrations of pesticides chlorpyrifos, imidacloprid,
alpha-cypermethrin, terbutilazine, and glyphosate was investigated on human peripheral blood
lymphocyte model using cytokinesis-blocked micronucleus assay coupled with fluorescence in situ
hybridization (FISH) with directly labeled pancentromeric probes for chromosomes 9, 18, X, and Y.
Obtained results suggest treatment-related defects in chromosome segregation, and aneuploidy
induction for chromosomes 18, 9, X and Y, increasing the risk of malign transformation (50, 236,
273). Cyto-/genoprotective and antioxidant effects of strawberry tree honey and its constituent
homogentisic acid on UVB-induced damage were investigated on a human lymphocyte model. The
observed effects are the result of several mechanisms, the mostimportant of which are free radicals
scavenging, as well as changed activities of antioxidant enzymes and glutathione levels (131). /n vitro
testing of dandelion (Taraxacum officinale L.) and rosemary (Rosmarinus officinalis L.) extracts on the
squamous cell carcinoma cell line CAL27 indicated that both possessed genoprotective properties,
suggesting their possible use as effective herbal remedies (297).

Human biomonitoring studies

Studies were continued on different human populations to determine the sensitivity and
specificity of molecular-biology methods applicable in biomonitoring (96) and the importance of
new biomarkers in the early detection of disease (313). The cytogenetic status of subjects with
thyroid disease (43), genome sensitivity in patients with papillary carcinoma (284), and the influence
of periodontitis on genome changes in gingival epithelial cells of patients (82) were investigated.
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We continued with assessments of different ocupational hazards and cytogenetic risks associated
with exposure to physical and chemical hazards at the workplace (28, 81, 139), risks of exposure to
asbestos (168), investigated genotoxic effects of toothpaste ingredients (80), and estimated levels
of DNA damage in buccal cells after exposure to antiseptic mouthwash (118). The impact of dietary
preferences on levels of DNA damage was investigated as well (286, 287). The buccal micronucleus
assay cytome assay provided preliminary data on the impact of radiological diagnostics on genome
stability in children (138). The results of all biomonitoring studies indicate the high sensitivity and
specificity of the methods used and their great importance in human biomonitoring, regardless of
the routes of exposure or entry of genotoxic agents into the body. Furthermore, the role of the
comet assay, the standard micronucleus assay and novel version of the buccal micronucleus cytome
assay as additional biomarkers in assessing the health status of subjects with various diseases was
confirmed.

Research on animal models

Using the alkaline comet assay, the adverse effects of 28-day oral exposure of male Wistar rats to
low doses (0.0007, 0.0013, and 0.7 mg kg™ b. w. per day) of the herbicide tembotrione were studied.
The tested doses correspond to the acceptable operator exposure level (AOEL), residential exposure
level (REL), and 1000xAOQEL values. All three doses produced statistically significant deviations in
the levels of DNA damage in the kidney cells according to the control group of rats. Doses of AOEL
and 1000xAOEL caused significantly higher levels of DNA damage in liver parenchymal cells, while
significant increases of DNA damage in non-parenchymal liver cells were observed only at the dose
corresponding to the AOEL. In the same animals, the activity of the enzyme glutathione peroxidase
was also measured, which at the tested doses of tembotrione did not significantly deviate from the
control values (97). Using the alkaline comet assay, we investigated the temporal dynamics of the
occurrence and elimination of DNA damage inflicted by cytostatic irinotecan in leukocytes, liver, and
brain cells of male Wistar rats. The highest level of DNA damage in liver and brain cells was measured
on the fourth day and in leukocytes on the eighth day after treatment. The observed pattern of
DNA damage is a consequence of both the induction and repair of lesions, whose mechanisms
cause additional breaks in the DNA molecule that can be detected using the comet assay. Brain
cells are most sensitive to irinotecan activity (301). The effects of the anesthetic isoflurane and
y-radiation (2 Gy dose) were investigated using a comet assay on Swiss albino mouse model. Six
hours after exposure, the leukocytes and kidney cells of mice demonstrated synergistic effects of
the tested agents on the level of DNA damage. Twenty-four hours later, higher levels of damage
were observed in kidney cells than in leukocytes, probably due to the metabolism of the tested
anesthetic. The results obtained indicate that the potential adverse effects of anesthetics during
medical procedures using ionizing radiation should be anticipated (124).

RESEARCH Project FUNDED BY EXTERNAL SOURCES
National projects (Chapter 16.1.)

» Aging-related expression of membrane transporters in rat (AGEMETAR, HrZZ-1P)

» Adverse effects of single and combined mycotoxins produced by Aspergilli (MycotoxA, HrZZ-1P)

» Interaction of metallic nanoparticles with sulphur-containing biomolecules — implications for
nanobio interface (NanoFaceS, HrZZ-IP)

» Genotoxic and Oxidative Status of Imatinib Mesylate in Non-Target Human Cells (HAZU)

International projects (Chapter 16.2)

» European Concerted Programme on Radiation Protection Research (CONCERT, H2020)

» Asustainable future for the Danube river basin as a challenge for the interdisciplinary humanities
(Danube: Future)

» The comet assay as a human biomonitoring tool (\NCOMET, COST)
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» Personalized nutrition in aging society: Redox Control of major age-related diseases (NutRedOx,
COST)

» "“Good biomarker practice” to increase the number of clinically validated biomarkers (CliniMARK
COST)

» Occupational exposure to cytotoxic agents in veterinary hospitals and clinics (CytoVet, IPL, PT)

» El proyecto general es evaluacion del riesgo genotdxico por exposicion a contaminantes
ambientales (University of Tlaxcala, MX)

» Assessment of toxicological safety of foodborne toxins (SafeFood, Bilateral CRO-SI)

» Acetylcholinesterase Inhibitors as Potential Anti-Alzheimer Drugs: Prooxidative and
Cytogenotoxic Properties (SafeAChE, Bilateral CRO-RS)

» Persistent organochlorine compounds in human milk and their potential effect on the level of
primary DNA damage in human cells (Bilateral CRO-RS)

» Distribution of antibiotic resistance genes in waste water treatment plants and receiving
environments of China and Croatia (Bilateral CRO-CN)

® PROFESSIONAL SERVICES

The Mutagenesis Unit performs five different analyses: analysis of chromosomal aberrations;
analysis of sister chromatid exchanges (SCE); micronucleus assay; comet test; cell viability assay.

The professional services provided by the Mutagenesis Unit included collaboration with
occupational health specialists and occupational medicine clinics involved in medical examinations
of workers occupationally exposed to physical mutagens (ionising and non-ionising radiation) and/
or chemical mutagens (cytotoxic drugs and other genotoxic agents). During 2019, two analyses of
chromosomal aberrations and one of micronucleus assay were performed for the purpose of health
surveillance of occupationally exposed medical workers.

® PROFESSIONAL ACTIVITIES OF THE EMPLOYEES OUTSIDE THE INSTITUTE

G. Gajski

Member of the Supervisory Board of the Croatian Association for Cancer Research (HDIR); member
of the Editorial board of Medicine (Wolters Kluwer Health, Inc.); Guest Editor of Special Issue: Comet
Assay (ICAW 2019) of Toxicology Letters (Elsevier); Scientific committe of 13" International ICAW
Workshop, Russia; member of the Working Group on Biotechnology of the Applied Genomics
Committee of the Croatian Academy of Sciences and Arts (HAZU).
N. Kopjar

Member of the Presidency of the Croatian Society of Toxicology.
M. Mili¢

Member of the Court of Honor (until 13 Nov 2019) and a member of the Presidency of the Croatian
Society of Toxicology (since 13 Nov 2019); member of the Presidency of the Croatian Society of
Toxicology; member of the Scientific Committee of the 10" International Congress of the Turkish
Society of Toxicology (16 — 19 Oct 2019, Antalya, Turkey).
D. Zeljezic

Member of the Editorial board of BioMed Research International; vice-president and a member of

the Presidency of the Croatian Society of Toxicology (till 13 Nov 2019); expert in biological methods
of testing in the Member State Committee of the European Chemicals Agency (ECHA); expert in
genotoxicity of the Working Group for Food Enzymes of the Panel on Food Contact Materials,
Enzymes, Flavourings and Processing Aids (CEF) — European Food Safety Authority (EFSA).
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15.8. Toxicology Unit

® EMPLOYEES

HEAD
Maja Peraica, MD, PhD, ERT, permanent scientific advisor

RESEARCH STAFF

Prof Radovan Fuchs, DVM, PhD, permanent scientific advisor (Deputy Director, International Affairs)
Prof Ana Lucic Vrdoljak, PhD, permanent scientific advisor (Director)

Ivana Novak Jovanovic, PhD, senior scientific associate

Dubravka Rasi¢, PhD, scientific associate

Suzana Zunec, PhD, scientific associate

TECHNICAL STAFF
Jasna Milekovic, senior technician
Lea Stancin, technician

® RESEARCH

RESEARCH ACTIVITIES WITH INSTITUTIONAL FINANCING
In-house scientific projects (Chapter 16.1.A.3.)

1. Investigation of interactions between irinotecan and tetrahydrocannabinol on laboratory rodents by
integrating biochemical, molecular biology, pathohistiological and analytical methods

Due to growing public interest for the antitumor potential of delta-9-tetrahydrocannabinol (THC)
and its possible role as an agent for alleviating side-effects of chemotherapy, some oncology
patients often take unregistered cannabis preparations that may contain up to 90 % THC. Taking
into account the fact that the metabolic pathways of one of the most commonly used cytostatics for
the treatment of advanced colon cancer, irinotecan (IRI) and THC in the body overlap, we conducted
a pilot study on healthy male Wistar rats in order to investigate how high THC concentrations affect
the toxicity of IRI. Effects rats exposure to IRl (100 mg kg™, single dose, i p) and THC (7 mg kg,
consecutively for 24 hours, 3 days, and 7 days, p. 0) and their combination on haematological and
biochemical parameters. Cholinesterase activity, markers of oxidative stress, and primary DNA
damage were presented at the 4™ Meeting of the Slovenian Toxicological Society “Cannabis under
scrutiny: their toxicity and medical utility”. Overall, the results indicated a significant synergistic
enhancement of IRI toxicity caused by the concomitant administration of THC (337).

The mechanism of antitumor activity of IRl is based on binding to topoisomerase [-DNA complex
causing double-strand DNA breakage and cell death. Considering the well-established sensitivity
of the alkaline comet assay for detection of DNA damage in single cells, we have expanded the
IRI toxicity study to elucidate (I) dynamics of DNA instability in liver, leukocyte, and brain cells of
rats that were administered single IRl dose of 100 mg kg™ and (Il) differences between levels of
DNA damage produced in the studied cell types. The results were evaluated at the first, fourth, and
eighth day after exposure to IRI. Appropriate control groups were studied in parallel. To establish
the overall toxic effects of IRI, we also estimated changes in total body, liver, and brain weights of
experimental animals. Treatment with IRl reduced the total body weight of rats at all time points and
also affected liver and brain weights compared to controls. The highest level of primary DNA damage
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was determined on the fourth day after treatment in liver and brain cells and on the eighth day in
leukocytes (301). The cytotoxic and genotoxic effects of IRI and the ability to induce free radicals
depending on the concentration and time of exposure were examined in greater detail in vitro on two
types of cell lines. The results showed that IRI toxicity increased depending on its concentration in
the liver cell line, whereas no concentration dependence was demonstrated in colon cells. Also, the
cytotoxic effect of IRl was shown to be related to the induction of free radicals. The genotoxic effect
of IRl was observed on both treated cell lines with the prolongation of incubation time (296).

Although THC is known today to be anti-emetic, anticonvulsant, anti-inflammatory and analgesic,
existing knowledge about this cannabinoid is controversial in many aspects. For example, the
acute effects of THC are known to be associated with cognitive impairment (reaction time, motor
coordination and attention, learning perception). THC has been found to reduce the synthesis of the
neurotransmitter acetylcholine in the hippocampus, suggesting its negative effects on cognitive
processes. On the other hand, based on the high lipophilicity and coupled tricyclic structure of THC,
someauthorshave suggested that THC can bind to the enzymeacetylcholinesterase (AChE). Inhibition
of this enzyme by THC may result in the improvement of neurological deficits. Computational
modeling of THC-AChE interactions showed that THC binds to the allosteric peripheral anion site
(PAS) of AChE, which has a link to the aetiology of Alzheimer's disease (AD) as a concomitant
prevention of AChE-promoted ABE protein aggregation. The related enzyme butyrylcholinesterase
(BChE) is also present in neurite plaques characteristic of AD and could be another target for THC
inhibition. Therefore, we tested in vitro the ability of THC to inhibit human recombinant AChE and
BChE isolated from human plasma. THC caused inhibition of AChE and BChE in the micromolar
range with some selectivity for BChE indicating that, in addition to affecting the endocannabinoid
system, THC may also affect other neural systems, including central cholinergic neurotransmission
crucial for cognitive function (262). The fact that the increase in the use of illegal highly concentrated
THC preparations for consumers may mean an even greater likelihood of adverse and unpredictable
reactions motivated us to evaluate the toxicity of THC in vivo on the Wistar rat model. In blood
and brain samples of rats acutely exposed to a dose of THC comparable to those found in illicit
preparations (7 mg kg'), we determined the proportion and dynamics of primary DNA damage, the
level of oxidative stress, and cholinesterase activity. The results of the alkaline comet assay showed
higher levels of DNA damage in brain cells relative to leukocytes, posing a threat to neurons in
terms of genome viability and stability, while ineffective DNA repair could lead to their progressive
loss. High levels of DNA damage in the brain were accompanied by an increased concentration of
lipid peroxidation products and glutathione and a decrease in the activity of the antioxidant enzyme
superoxide dismutase. Acute exposure to high doses of THC did not affect cholinesterase activities
in the plasma and brain of rats (34, 312).

Furthermore, we developed an analytical method for the determination of the mass concentration
of THC and its metabolites [11-hydroxy-delta-9-tetrahydrocannabinol (THC-OH) and 11-nor-
9-carboxy-delta-9-tetrahydrocannabinol (THC-COOH)] in the urine of rats treated only with THC
and treated simultaneously with THC and irinotecan. For this purpose, hydrolysis and solid phase
extraction conditions of the investigated analytes were optimised and a gas chromatography-mass
spectrometry (GC-MS) method was developed to determine all three analytes in rat urine. Enhanced
urinary THC-COOH excretion was noted in rats administered combined treatment compared to
single THC treatment (21, 279).

Three lectures were held at a partner institution at the University Center of Varazdin, University
of the North, presenting the results published so far and presenting a plan for further experiments
on an experimental model of mice that will be injected with tumor cells (CT26WT line) for induction
of intestinal tumors aimed at investigating the impact of THC and IRl on tumor biology and
pathophysiology. The lectures were given for the teachers and students of the undergraduate and
university graduate studies of Nursing and undergraduate professional study of Physiotherapy of
the University of the North.
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2. Investigation of electrochemical and antioxidant properties of polyphenols and their complexes with
essential metals

RESEARCH Project FUNDED BY EXTERNAL SOURCES
National projects (Chapter 16.1.)

» Aging-related expression of membrane transporters in rat (AGEMETAR, HrZZ-IP)

» Analysis of Butyrylcholinesterase Interactions with Novel Inhibitors and Reactivators
(AnalyseBChE, Hrzz-IP)

» Adverse effects of single and combined mycotoxins produced by Aspergilli (MycotoxA, HrZZ-1P)

» Exploring the antioxidative potential of benzazole scaffold in the design of novel antitumor
agents (AntioxPot, HrZZ-1P)

International projects (Chapter 16.2.)

» European Concerted Programme on Radiation Protection Research (CONCERT, H2020)
» CNS-active, Orally Bioavailable, Zwitterionic Oxime Antidote to Organophosphates (DTRA, USA)

® PROFESSIONAL ACTIVITIES OF THE EMPLOYEES OUTSIDE THE INSTITUTE

A. Lucic Vrdoljak

Member of the Working Group in charge of monitoring the activity plan for the National Network for
Permanent Air Quality Monitoring of the Meteorological and Hydrological Service and the Institute
for Medical Research and Occupational Health at the Ministry of Environment and Energy of the
Republic of Croatia.
M. Peraica

President and member of the Croatian Society of Toxicology's Presidency; member of the Medical
Academy of Croatian Physicians Association.
D. Rasi¢

Secretary and member of the Croatian Society of Toxicology's Presidency.
S. Zunec

Member of the Court of Honor of the Croatian Society of Toxicology (since 13 Nov 2019).

® SCIENTIFIC, TEACHING AND ACADEMIC ADVANCEMENT OF EMPLOYEES

The scientific degree of scientific advisor was gained by /. Novak Jovanovic.
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.G. 15.9. Radiation Protection
-~

Unit

® EMPLOYEES

HEAD
Gordana Marovic, PhD, permanent scientific advisor until 31 Dec 2019

RESEARCH STAFF

Zdenko Frani¢, PhD, permanent scientific advisor since 23 May 2019

Assist Prof Dinko Babic, PhD, scientific advisor

Gina Branica, PhD, senior scientific associate

Assoc Prof Branko Petrinec, PhD, senior scientific associate

Tomislav Bituh, PhD, scientific associate

Davor Raseta, PhD, postdoctoral researcher since 22 Jul 2019

Bozena Skoko, PhD, postdoctoral researcher since 10 Sep 2019

lva Franulovic, BSc, professional associate in science (replacement: Helena Jauk, MSc, until 19 Sep 2019)
Milica Kovacic, BSc, professional associate in science

TECHNICAL STAFF

Mak Avdic, senior technician
Jasminka Sencar, senior technician
Ljerka Petroci, technician

® RESEARCH

RESEARCH ACTIVITIES WITH INSTITUTIONAL FINANCING

The study of radioactive contamination of the environment with natural and fission radionuclides (6,
18, 20, 44, 58, 59, 95) continued, with particular attention being paid to risk analysis (58, 76).

The results of long-term post-Chernobyl studies of concentrations of '**Cs and "*’Cs in multifloral
and chestnut honey sampled in northwestern Croatia were analysed. Concentrations of radiocesium
activity in honey correlate well with fallout, indicating that fallout is the primary source of radioactive
contamination of honey. The results of the research have shown that the consumption of honey in
Croatia is not a critical route for the intake of radioactive cesium from the environment (18, 20).

The results of long-term post-Chernobyl studies of the concentrations of **Cs and *’Cs in chicken
eggs and chicken meat in northwestern Croatia were analysed. Concentrations of radiocesium activity
correlated well with fallout, indicating that fallout was the primary source of radioactive contamination.
The results of the study showed that the consumption of chicken meat and eggs is also not a critical
route of intake of radioactive cesium from the environment (95).

Data on elevated concentrations of "°Ru activity measured in 2017 in the air in Croatia were
also investigated. These data were compared with test results (1,100 atmospheric data and 200
atmospheric deposition data) conducted in other European countries. It was concluded that a huge
atmospheric release of radioactive "Ru occurred in Eurasia in 2017, which must have been caused by
a significant, but not yet reported, nuclear accident (44).

Between 2013 and 2015, concentrations of radon activity at more than 1000 randomly selected
locations in Istria were investigated. Due to the geological structure of the Istrian peninsula, which is
mainly composed of limestone, characterized by karst topography on its surface, it is expected that
there are areas with elevated radon levels in the soil, as well as within buildings, with particularly high
risk for objects with children (homes, kindergartens, schools). The average value of indoor radon in
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homes was 102 Bq m=, while the average radon concentrations in kindergartens and schools were
twice as high as in households. In accordance with the obtained results, areas with elevated radon
levels indoors as well as radon levels in the soil were identified and radon maps were prepared using
different geostatistical approaches (59).

A radiological risk analysis of coal ash for terrestrial wildlife was conducted. Specifically, the ashes
generated by the combustion of coal and slag in landfills have an increased content of radionuclides
from the uranium series. Using the ERICA computer model, dose rates in the environment and the
risk of resulting radiobiological effects on wild fauna were estimated. The estimated dose rates for
reference animals and lichens and flycatchers were above the rate of the screening dose rate for most
organisms and averaged 13 times the estimated dose rate of the baseline radiation. The results of the
study indicated the need to further gather experimental data related to radiological risk assessments
to mitigate the conservatism of the ERICA model that overestimates environmental dose rates (76).

Particular attention was paid to the issue of field radioactivity measurement methods in order to
achieve better and faster efficiency in obtaining datain the event of adverse events, nuclear/radiological
accidents, where the crucial role of mobile radiological measuring laboratories is demonstrated.

Radiochemical and measurement methods for monitoring radioactivity in various media are still being
developed. By monitoring new knowledge in the field of radiation science and radiation protection, as
well as in metrology and sampling, procedures are standardized and methods harmonized through
the implementation of quality assurance procedures. Appropriate radiation protection measures are
being developed in the event of a nuclear/radiological accident, with an emphasis on the role of mobile
radiological measurement laboratories in order to achieve better and faster efficiency in obtaining
relevant data (58).

RESEARCH PROJECTS FUNDED BY EXTERNAL SOURCES
International projects (Chapter 16.2.)

» Science-based Risk Governance of Nano-technology (RiskGONE, H2020)
» Ensuring Radiation Safety (INTERREG CRO-SI)

® PROFESSIONAL SERVICES

List of international intercomparisons

Determination of radioactivity in water, soil, May 2019 —
IAEA IAEA-TEL-2013-04 and surface contamination Oct 2019
IAEA IAEA-RML-2019-01 Determination of tritium, strontioum and Aug 2019 —
caesium isotopes in sea water in progress
— . S , Aug 2019 —
IAEA IAEA-NAEL-2019 Determination of radionuclides in shrimps .
in progress

List of accredited methods

TEST METHOD TYPE OF TEST, RANGE

RU-602-5.4-1 Determination of radionuclides by high-resolution gammaspectrometry
(In-house method) in energy range 40 — 2000 keV/

RU-602-5.4-4 Determination of °°Sr activity concentration

(In-house method)

RU-602-5.4-5

i i 226 i i
e e fiedl Determination of ?*°Ra activity concentration

The Unit's quality manager: T. Bituh.
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® PROFESSIONAL ACTIVITIES OF THE EMPLOYEES OUTSIDE THE INSTITUTE

T. Bituh

Technical evaluator of projects Support to the development of competence centers — CEKOM;
Partner (Deputy Representative of the Republic of Croatia) on the IAEA project RER7014 Improving
environmental monitoring and assessment for radiation protection in the region.
Z Franic

Member od Management board of the Croatian Radiation Protection Association; member of the
TO-45 (Nuclear Instrumentation) of the Croatian Standards Institute; member of the European
Commission Board of Governors of Joint Research Centre JRC EC (until November 2019); member
of the Programme Committee HORIZON 2020 for SC5 (Climate Activities, Environment, Resource
Efficiency and Raw Materials); member of Ethics Committee in the Dental Polyclinic Zagreb;
Chairperson of “Zrinska gora” NGO; Lead auditor of Croatian Accreditation Agency for accreditation
schemes HRN EN ISO/IEC 17025:2017 (General requirements for the competence of testing and
calibration laboratories) and HRN EN ISO 14065 (Greenhouse gases — Requirements for greenhouse
gas validation and verification bodies for use in accreditation or other forms of recognition).
G. Marovic¢

Member of the Supervisory Board of the Croatian Radiation Protection Association; member of
the Management Board of the Croatian Nuclear Society; member of the Public Committee of the
Croatian Nuclear Society; member of the Scientific Committee of 12" Symposium of the Croatian
Radiation Protection Association (10-12 Apr 2019, Varazdin).
B. Petrinec

President of the Firefighters Community of the Town of Ivani¢-Grad; member of the Governing
Council of the Firefighters Community of the Town of Ivanic-Grad; vice-president of the City Council
of the Town of Ivani¢-Grad; member of the Presidency of the Firefighters Community of the Zagreb
County; quality manager for the Firefighters Community of the Town of lvanic-Grad; firefighter judge;
Senior firefighting officer 1t class; firefighter with special authorisations and responsibilities; head
of IMROH's defence preparation; member of the TO-45 (Nuclear Instrumentation) of the Croatian
Standards Institute; member of the Editorial Board of the journal Fire and Fire management.
D. Raseta

Member of the Croatian Nuclear Society; member of the IAEA Nuclear Safety Standards
Committee.
J. Sencar

Member of the Management Board of the Croatian Radiation Protection Association; member

of the Organising Scientific Committee of 12™ Symposium of the Croatian Radiation Protection
Association (10-12 Apr 2019, Varazdin).
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15.10. Independent researchers

15.10.1. Independent researcher
Aleksandra Fucic, PhD
permanent scientific advisor

® RESEARCH

RESEARCH ACTIVITIES WITH INSTITUTIONAL FINANCING

A book entitled “Medical Genetics” (ISBN 987-5-98811-4) has prepared for publication in
collaboration with Dr A. Aghajanyan, Peoples' Friendship University of Russia in Moscow. The book
will be published by Practical Medicine and used by medical colleges of the Russian Federation.
Editors: Aghajanyan, Fucic, Chovrebova, Lasan.

RESEARCH PROJECTS FUNDED BY EXTERNAL SOURCES

National projects (Chapter 16.1.)

» The role of oestrogen and androgen receptor activation in the stroma of oral cancer and their
impact on the survival of patients (ACTIVESTROMORALCANCER, HrZZ- IP)

International projects (Chapter 16.2.)

» Scientific Centre of Excellence for Reproductive and Regenerative Medicine: Reproductive and
Regenerative Medicine — Exploring New Platforms and Potentials (CERRM, EFRR)
» European Human Biomonitoring Initiative (HBM4EU, H2020)

15.10.2. Independent researcher
Jasmina Sabolovic, PhD
scientific advisor (since 11 Jun 2019)

@ RESEARCHER
Jelena Pejic, MSc, PhD student-assistant (HrZz)

® RESEARCH

RESEARCH PROJECTS FUNDED BY EXTERNAL SOURCES
National project (Chapter 16.1.)

1. Combined molecular modelling and experimental studies of physiologically and stereochemically
important copper(ll) amino acid complexes (CopperAminoAcidates, HrZZ-IP)

® SCIENTIFIC, TEACHING, AND ACADEMIC ADVANCEMENT OF EMPLOYEES

The scientific degree of scientific advisor was gained by /. Sabolovic.
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15.10.3. Independent researcher
Ante Milicevic, PhD
scientific advisor

® RESEARCH

RESEARCH ACTIVITIES WITH INSTITUTIONAL FINANCING
In-house scientific project (Chapter 16.1.A.3.)

1. Investigation of electrochemical properties and antioxidant activity of polyphenolic compounds and
their complexes with essential elements

In 2019 we compared semi-empirical (PM6) with density functional theory (DFT) calculations, on
the set of 20 flavonoids for which we measured first oxidation potentials, £, at pH 3 and pH 7, used
for making models for the estimation of £ values (46, 47). PM6 method yielded significantly better
results than much demanding DFT calculations. In the third paper (45), on the set of 14 flavonoids,
we showed that by averaging of the antioxidant activities (AA) measured by four different methods
the correlation of AA with £ is better(r*= 0.960) than separate correlations (= 0.561 - 0.848) using
AA values measured by one method. On paper about benzimidazole derivatives (51), we identified
electroactive groups of eight analyzed molecules using theoretical PM6 calculations.

RESEARCH PROJECTS FUNDED BY EXTERNAL SOURCES

National project (Chapter 16.1.)

» Interaction of metallic nanoparticles with sulphur-containing biomolecules — implications for
nano-bio interface (NanoFaceS, HrZZ-IP)

® PROFESSIONAL ACTIVITIES OUTSIDE THE INSTITUTE
A. Milicevic

The chief shop steward at the Independent Trade Union of Science and Higher Education for the
branch IMROH.
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16. PROJECTS
\ 16.1. NATIONAL PROJECTS
_—

16.1.A. RESEARCH PROJECTS LED BY IMROH RESEARCHERS

16.1.A.1. Croatian Science Foundation .... Hrzz
Research projects (5 projects) ]

LEADER PROJECT DURATION

Aging-related expression of membrane transportersin 1 Oct 2014~
rat (AGEMETAR, IP-2013-11-1481) 31 Mar 2019

IMROH ASSOCIATES: G. Gajski, M. Geric, J. Jurasovi¢, D. Karaica, M. Ljubojevic, V.. Micek, I. Novak Jovanovic,
T. Orct, M. Peraica, D. Rasic, I. Saboli¢, I. Vrhovac Madunic
EXTERNAL ASSOCIATES: L. Nanic and I. Rubelj (Ruder BoSkovic Institute, Zagreb)

SUMMARY

In accordance with the working project plan, various tissues/organs were collected from males/females
following 21-mo H,0 (control) and EtOH treatment in the rat experimental model. For the immunofluorescence
analysis, organs were fixed by perfusion in vivo, whereas for monitoring of the renal/hepatic endocytosis, animals
were perfused with FITC-dextran in vivo. Furthermore, total cell membranes/cytosolic fractions/RNA/DNA were
isolated from the renal/hepatic tissues. Within the project framework, two group seminars and one presentation
were held at IMROH, showing the results of the performed scientific research. Also, we published one original
scientific article in a WoS-indexed journal (40). Furthermore, results were disseminated through the poster/
oral presentation at international scientific meeting 1°t Science & Wine World Congress (325) and international
scientific workshop “Mouse genetics; models for human deseases” ICGEB Course. Other results will be published
within the scientific articles under preparation. Following the submission of the final project report, AGEMETAR
was rated by the final grade B having good progress and achieving most of the project objectives. Also, it was
highlighted that reasons for the some project discrepancies were objective. Even though the project AGEMETAR
was formally finished, we continue to work in order to finish all the planned activities that could not be finished
in the given project period. In organs/tissues of all experimental groups following the 21-mo EtOH treatment,
various parameters were measured in urine, blood serum, kidneys, liver, and brain using various techniques such
as DNA/RNA isolation, reverse transcription, RT-PCR (end-point/quantitative), SDS-PAGE/western analysis,
immunocytochemistry/fluorescence microscopy, ELISA, comet assay, ICP-MS, HPLC and telomer's length
determination. Upon completion of the AGEMETAR project, several work meetings were additionally held at
IMROH in order to prepare data for further dissemination of results in relevant scientific publications.

Davorka Breljak, IMROH
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LEADER PROJECT DURATION
Analysis of Butyrylcholinesterase Interactions with 1 0ct 2018-
Zrinka Kovarik, IMROH Novel Inhibitors and Reactivators
30 Sep 2022

(AnalyseBChE, IP-2018-01-7683)

IMROH ASSOCIATES: A. Bosak, N. Matek Hrvat, G. Sinko, M. Katalini¢, S. Zunec, A. Matosevi¢

EXTERNAL ASSOCIATES: V. Gabelica Markovic (Faculty of Chemical Engineering and Technology, University
of Zagreb), A. Knezevic (Ruder Boskovic Institute, Zagreb), Z. Radic (University of California at San Diego,
LaJolla, USA)

SUMMARY

This project is aimed at studying of the mechanisms of interaction of butyrylcholinesterase (BChE) with known
and novel compounds using a comprehensive analysis of findings and results of a past project funded by the Croatian
Science Foundation (CHOLINESTERASE, HrZZ-1P-2013-11-4307) (37). The biochemical mechanism of enzymatic
interactions is studied at the molecular level by in silico, in vitro, and ex vivo methods in line with the defined four
project objectives: (a) Identification of the structural characteristics of new BChE ligands, (b) Determination of
related reaction rate constants, (c) Conversion of BChE from stoichiometric to a catalytic OP bioscavenger, and
(d) Development of new BChE therapeutics and purposeful scientific activities. Already in the first year of the
project, our findings have made it possible to identify reversible BChE inhibitors from a series of newly synthesized
4-aminoquinolines (10) and oxazole benzylamine derivatives (111) as potential candidates for the treatment of
neurodegenerative diseases. Then, a series of pyridinium triazole oximes was investigated as reactivators of BChE
phosphylated by nerve agents — tabun, VX, sarin, and cyclosarin (38, 103, 123). Efficient reactivators of BChE
inhibited by cyclosarin and sarin were identified among the high-affinity phenyltetrahydroisoquinoline aldoximes
(103). From the reactivation study on a series of chlorinated pyridinium compounds dichlorinated bispyridinium
oxime with a propyl linkage stood out (89). Its BChE reactivation potency was showed to be promising when
compared to the standard oximes used in medical practice (HI-6 and 2-PAM), especially in case of sarin and tabun.
This finding could be used in the pseudo-catalytic scavenging of the most nerve agents due to its cumulative
capacity to reactivate both BChE and related acetylcholinesterase, a key enzyme for in neurotransmission.

LEADER PROJECT DURATION
Assessment of Daily Exposure to Metals and Maternal
Individual Susceptibility as Factors of Developmental 1Jun 2017-

Martina Piasek, IMROH g 5ins of Health and Disease 31 May 2021

(METALORIGINS, IP-2016-06-1998)
IMROH ASSOCIATES: J. Jurasovic (Deputy Leader), T. Orct, A. Pizent, M. Lazarus, |. Brcic Karaconji,
N. Brajenovi¢, A. Kati¢, B. Tariba Lovakovic, A. Sekovanic, A. Sulimanec Grgec, T. Zivkovi¢ Semren,
Z. Kljakovic-Gaspic, J. Kovaci¢, A. Juric 5 .
EXTERNAL ASSOCIATES: D. Pasali¢, S. Stasenko, K. Branovic Cakanic, L. Skrgatic, I. Miskulin
SUMMARY

The project evaluates the health effects of the daily exposure and intake of essential and major toxic elements
in vulnerable population groups — pregnant women that, in addition to individual susceptibility of the expectant
mother, may have an impact on foetal epigenetic regulation and act as the factors of developmental origins of
health and disease in adulthood (according to the concept of developmental origins of health and disease, DOHaD).
A cross-sectional epidemiological study is carried out by the methods of human biological monitoring in mother-
newborn pairs connected to previously collected compatible data and biological samples from >200 participants.

We completed the recruitment of in total 156 participants, healthy non-smoking and cigarette smoking
postpartum women, which included collection of the data on study participants by questionnaire and biological
samples from mother-newborn pairs closely before or after vaginal term birth in maternity wards of the
collaborating clinical hospitals. All biological samples, maternal urine and blood, umbilical cord blood and whole
placentas, were prepared for the planned analyses and stored according to the project protocols.

Part of the planned element analysis in biological samples collected before and during the current project
was conducted. Concentrations of Hg were determined (by ICP-MS method) in the samples of maternal blood
and hair, placenta, and umbilical cord blood in association with the consumption of seafood in mother-infant
pairs after normal delivery at a maternity hospital in coastal Croatia (n = 96, mean age of participants 29 years).
Concentrations of Hg in all of the measured samples were proportional to seafood intake and expectedly higher in
maternal hair (about 220 times) and cord blood (about 1.6 times) than in maternal blood.
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The high correlation coefficient of Hg concentrations (>0.80) in all measured samples proves that in the studies
on mother-infant pairs, non-invasively collected samples of the placenta and umbilical cord blood are valuable
biological samples, and their Hg concentration can serve as relialable biomarkers of exposure to highly toxic Hg
due to maternal seafood consumption, mainly fish. Therefore, invasive sampling of maternal blood can be avoided
and hair sample collection may not be necessary (which participants may refuse to give or the sample is unsuitable
for analysis due to insufficient length or chemical treatment of the hair) (244).

The following results have been obtained to date: the antioxidant protection indicators by determining the
activities of antioxidant enzyme superoxide dismutase (SOD) and glutathione peroxidase (GPx) in maternal and
cord blood plasma and the levels of metallothionein (MT) in maternal and cord blood serum samples of non-
smoking and smoking postpartum women as well as the mass concentrations of cotinine in urine as a biomarker
of exposure to tobacco smoke.

The preliminary results on candidate miRNAs in the samples of maternal blood plasma from non-smokers
(n=13) and smokers (n= 13) pointed to aberrant expression of miR-21 and miR-146a related to tobacco smoke
exposure, whereas miR-1537 and miR-190b were not expressed or with threshold cycle (Ct) value >35in 95 %
and 50 % of analysed samples (274). We further optimized the protocol for circulating miRNA analysis (by Qiagen
miRNA assays) and tested the preamplification step to increase the sensitivity of quantitative polymerase chain
reaction (qPCR) analysis and the number of detectable extracellular miRNAs in 19 paired maternal and umbilical
cord blood plasma samples. By using the AACt method of relative quantification, we analysed fold change for
miRNA expression in the samples from healthy smoking (n =10) and non-smoking (n = 9) postpartum women
collected immediately after delivery. Preamplification facilitated the detection of all assayed candidate miRNAs
and vielded a mean Ct improvement of 6.7+1.1 (p <0.01) compared with Ct values derived from the direct gPCR
method. Values of ACt between the compared methods were highly correlated (r >0.9) for miR-16, miR-21 and
miR-1463, and their Ct values previopusly determined by direct gPCR were less than 35. Our results confirm that
preamplification is a useful and reliable procedure to facilitate detection of the expression of circulating miRNA in
blood plasma. Determined fold changes for miR-1537 and miR-190b in cord blood plasma of 3.5 and 1.6 showed
their upregulation related to tobacco smoke exposure (221).

Among our internal dissemination activities, continuous mutual consultations and exchange of experiences
within the project consortium carried on with the presentations for methods and new procedures to be used
during the study and on the of the first results on the project during three internal seminars. The information on
the project’s website and the entries on the research data in the project database sheets are regularly updated.

LEADER PROJECT DURATION
Combined molecular modelling and experimental studies

Jasmina Sabolovic, of physiologically and stereochemically important 1 Sep 2015-

IMROH copper(ll) amino acid complexes 28 Feb 2020

(CopperAminoAcidates, IP-2014-09-3500)

IMROH ASSOCIATE: ). Pejic
EXTERNAL ASSOCIATES: D. Vusak (Faculty of Science, University of Zagreb), M. Ramek (Technische
Universitdt Graz, Graz, Austria), G. Szalontai (NMR laboratérium, Pannon Egyetem, VVeszprém, Hungary)

SUMMARY

According to the work plan of the project, the experimental and computational research of copper(ll) complexes
with amino acids has been performed. In collaboration with M. Ramek, A-M. Kelterer, M. Markovi¢, and |. Mutaptic
(Technische Universitat Graz, Graz, Austria), theoretical results of conformational analyses of the physiological
bis(L-asparaginato)copper(ll) [Cu(L.-Asn) ] and (L-histidinato)(L-asparaginato)copper(ll) [Cu(L-His)(.-Asn)] complexes
obtained by the density functional theory (DFT) method in vacuum and aqueous solution were published (60).
The structural properties and energy landscapes were explored. The conformational analyses in the gas phase
and implicitly modeled water medium, and magnetic parameters of electron paramagnetic resonance spectra
were attained. The apical Cu(ll) coordination and hydrogen bonding were analysed. The predicted lower-energy
structures enabled the confirmation and, for apical bonding, also the refinement of structural proposals from
the literature. Available experimental results were indecisive regarding the amido-group binding in the Cu(ll)
equatorial plane in solutions, but the examination of the relative stability of Cu(L-Asn), conformers in 30 binding
modes confirmed the glycine-like mode as the most stable one. Previously reported experimental results for
Cu(L-His)(L.-Asn) were interpreted for L-His to have a tridentate histamine-like mode. However, our prediction is
that the aqueous conformers with L-His in the glycinato mode also have low energies, which does not contradict
the tridentate L-His binding.
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The predicted magnetic parameters of conformers with an apical oxygen atom (intramolecular or from a water
molecule) can reproduce the experimental data (60, 326). An extent of conformational flexibility and abundance of
L-His-containing ternary copper(ll) amino acid complexes under physiological conditions may be related (60). The
DFT conformational analyses of several other physiological copper(ll) amino acid complexes are under progress.

In collaboration with the scientists of the Department of Chemistry at the Faculty of Natural Sciences and
Mathematics in Zagreb, D. Vuak and D. Matkovié-Calogovié, and G. Szalontai of the Pannonian University
(Veszprém, Hungary), we worked on exploring different approaches in syntheses and preparations of new crystal
forms of the copper(ll) complexes with leucine, the X-ray crystal structure refinement (222), and solid-state and
solution NMR characterization. Besides, the theoretical conformational analyses were performed using DFT and a
molecular mechanics force field to rationalize why a specific conformer/steroisomer had crystallized.

LEADER PROJECT DURATION

lvana Vinkovié Uréek, Intera.ct.ion of metallic nanc?part.icle.s with sulphur-. 15 Mar 2017—

IMROH _contalnlng biomolecules - implications for nano-bio 14 Mar 2021
interface (NanoFaceS, IP-2016-06-2436)

IMROH ASSOCIATES: M. Mili¢, G. §ink9, . Pavicic, A. Milicevic .

EXTERNAL ASSOCIATES: I. Capjak, S. Supraha Gopreta, M. Mili¢, B. lukovic, V. Seri¢, W. Goessler, D. Horak,

E. Omanovié-Mikli¢anin

SUMMARY

The main objective of the proposed project is to provide new information on the nature of the “nano-bio”
interface between metallic theranostic nanomaterials and sulphur-containing biomolecules (S-biomolecules),
which play an important and complex functional role in living systems. The model of this project consists of: i) a
set of silver, gold and iron oxide nanoparticles with different physicochemical properties (size, surface charge and
chemical composition) and (ii) five important S-biomolecules: cysteine, glutathione, metalothionein, albumin, and
insulin. The project is a multimethodological and multidisciplinary approach that will provide new insights into
the nature of specific biological interactions of NPs with S-biomolecules, thus significantly contributing to the
knowledge of the nanomedical field.

During 2019, the following was investigated: 1) interactions of AgNPa and SPION with cysteine (CYS) and
glutathione (GSH) in various biological media (related to WP3 and WP6), 2) interactions of AgNPa and SPION with,
albumin (ALB), glycosylated transferrin (gTRF) and non-glycosylated transferrin (ngTRF) and in different biological
media (related to WP3 and WP6), 3) dissolution processes of AgNP and SPION in the presence of S-biomolecules
in different biological media (related to WP4), and 4) biological effects of AgNP- and to human cells in vitro. One
PhD thesis was drafted and submitted for evaluation. All members of the research team actively participated in
the dissemination activities.

Installation research projects (2 projects) I.. HFZZ
=
LEADER PROJECT DURATION
Molecular mechanisms underlying the toxicity of 1 Mar 2018-
Maja Katalinic, IMROH  antidotes and potential drugs 28 Feb 2023

(CellToxTargets, UIP-2017-05-7260)

IMROH ASSOCIATES: A. Zandona, I. Vrhovac Madunic, J. Madunic (since 2 Oct 2019)
EXTERNAL ASSOCIATE: S. Pirkmajer (Institute for Pathophysiology, Ljubljana, Slovenia)

SUMMARY

During 2019 we continued with the research of cell effects of antidotes against organophosphorus compounds (OP)
according to the project's work plan. The main goal this year was to uncover the trigger mechanism leading to the
unwanted effects and define possible structural features/moieties of tested compounds triggering certain effects. We
tested the time- and dose-dependent effect of selected compounds (based on results from previous year) on the set
of selected cells and determined potential cell targets (223). Results indicated that the tested 3-hydroxi-2-pyridinium,
pyridinium and quinuglidinium compounds activated specific enzymes, caspases, which govern the process of regulated
cell death known as apoptosis (335). On the other hand, the tested imidazolium compounds changed the cell membrane
integrity and by that, cell death by necrosis (258). We analysed these results in terms of structure-activity relationship
and compared them to the structures of known actions from available databases (229). We tested the cytotoxic effect
of several new sets of compounds investigated as treatment in OP poisoning (227, 308, 336).
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The second topic from this project focused on the investigation of neuropathy target esterase-related
enzyme (NRE). During 2019, we followed changes in NRE mRNA and protein level in the muscle cells exposed to
different stimuli (changes in nutrients/oxigen level, differentiation stimulators hormones, cytokines). Based on the
obtained results we gained insight into the potential physiological role of NRE and set the course for the future
research (302, 303). Along with that, we isolated the NRE mRNA sequence from the muscle tissue, prepared cDNA
and cloned it into a vector. A plasmid was sent to analysis and our sequence confirmed.

The importance of this research was presented at scientific conferences as well as in the form of popular and
professional lectures (171).

Projects

LEADER PROJECT DURATION
Development, validation and application of analytical 10ct 2018

Darija Klincic, IMROH methods for PBDE determination 30 Sep 2023
(DeValApp, UIP-2017-05-6713) P

IMROH ASSOCIATES: M. Dvorscak, K. Jagic, A. Juric

SUMMARY

The first activities of the project involved the purchase of the planned equipment and chemicals, and furthermore,
the sensitivity and selectivity of gas chromatographic determination of polybrominated dipheny! ethers (PBDES) with
electron capture detectors, mass spectrometers and coupled tandem mass spectrometry systems were determined.
Microwave assisted extraction (MAE) using various combinations of organic solvents was used to extract selected
PBDE congeners from house dust samples. After selecting the most suitable solvent, the other parameters for MAE
(solvent volume, extraction temperature and extraction time) were optimized by a mathematical modeling procedure in
collaboration with T. Safner (Faculty of Agronomy, Zagreb). We started the optimization of extract purification by solid
phase extraction and/or shaking with concentrated sulfuric acid. A review paper was published (98) summarizing the
literature data on the levels and distribution of PBDEs in samples from humans and the environment reported in the
last five years. The project theme was presented in popular scientific lectures by participating in teaching within the
course "Hygiene and Preventive Medicine” for the students of the Nursing School \/raple, Zagreb.

Ay

£ 1 -1
16.1.A.2. Croatian Academy of Science and Art Foundation (2 projects) :
3, &
LEADER PROJECT DURATION
Goran Gajski, IMROH Genotoxic and Oxidative Status of Imatinib Mesylate in 2018-2019
Non-Target Human Cells

IMROH ASSOCIATE: M. Geric
EXTERNAL ASSOCIATE: A-M. Domijan
SUMMARY

The aim of the project is to investigate the genotoxic effect of imatinib mesylate (IM), a selective tyrosine
kinase inhibitor used in cancer therapy, at concentrations relevant to environmental, occupational, and
therapeutic exposure and oxidative stress mechanisms in normal human cells in in vitro conditions. At higher
concentrations, IM exposure produced oxidative stress that affected non-target cells (23, 191, 217).

LEADER PROJECT DURATION
Antonio Zandona, Cell response to exposure to chlorinated bispyridinium

2018-2019
IMROH compounds
IMROH ASSOCIATES: M. Katalini¢, Z. Kovarik, T. Zorbaz
SUMMARY

The activity of one group of oximes (chlorinated bispyridinium) was measured on cell level, since their efficacy
as antidotes in organophosphorus poisoning in previous in vitro studies. The aim was to determine which
molecular mechanism: internal (mitochondrial pathway) or external signal pathway (receptor pathway) would
lead to cell death (apoptosis) and which part of the structure is responsible for this signal. In order to determine
the mechanism of death, the cell membrane integrity and the caspase-8 and caspase-9 activity were monitored.
In addition, since apoptosis is an active process, the ATP ratio in cells was quantified over time and at certain

oxime concentrations. The theme and importance of this project as well as the project results will be presented at
upcoming congresses and workshops.
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16.1.A.3. In-house scientific projects (16 projects)

1)

Preventing child poisonings by educational intervention aimed at parents of
preschool children

IMROH ASSOCIATES: R. Turk, J. Macan, A. Bjelajac, V. M. Varnai, I:j. Prester, S. Cvijetic Avdagic, Zr. Franic,
J. Kovacic, M. Kujundzic Brkulj, M. Deranja (until 7 Nov 2018), F. Sakic

Design, synthesis and evaluation of selective inhibitors of
butyrylcholinesterase

IMROH ASSOCIATES: M. Katalini¢, G. Sinko, Z. Kovarik, A. Milicevi¢, A. Zandona

EXTERNAL ASSOCIATES: I. Primozi€ and A. Ramic (Faculty of Science, University of Zagreb)

Determination of body composition and chronic stress by bioimpedance
method

IMROH ASSOCIATES: A. Bjelajac, J. Macan, Z. Babi, J. Jurasovi¢, Zr. Frani¢, T. Orct, R. Luzar, F. Saki¢

EXTERNAL ASSOCIATES: I. Coli¢ Barig, I. Keser (Faculty of Food Technology and Biotechnology, University
of Zagreb), J. llich Ernst (Florida State University, Talahasee, USA)

LEADER PROJECT

Z. Babi¢

A. Bosak

S. Cvijetic Avdagic

Relationship between chronic inflammation and osteopenia in patients on
chronic hemodialysis

IMROH ASSOCIATES: J. Macan, V. M. Varnai, R. Luzar, J. Mandic

EXTERNAL ASSOCIATES: K. Altabas i P. Kovacevi¢ (KBC Sestre Milosrdnice, Zagreb), . Keser (Faculty
of Food Technology and Biotechnology, University of Zagreb), J. llich Ernst (Florida State University,
Talahasee, USA)

S. Cvijetic Avdagic

R. Godec Organic content of PM, particle fraction

IMROH ASSOCIATES: G. Pehnec, I. Besli¢, I. Jakovljevi¢, Z. Sever Strukil, I. Simié

Persistent organic pollutants — environmental impact assessment and
stability of human genetic material

IMROH ASSOCIATES: G. Mendas Starcevic, S. Fingler Nuskern, S. Stipicevi¢, D. Klincic, M. Dvorscak,

D. Zeljezi¢, V. Muzini¢

EXTERNAL ASSOCIATES: B. Mustat (Department of Ecology, Agronomy and Aquaculture, University of
Zadar), G. Vukovic and A. Stojic (Institute of Physics, University of Belgrade, Serbia)

S. Herceg Romanic

M. Lazarus Nutritive and toxicological properties in organic vs. conventional honeys

IMROH ASSOCIATES: Z. Frani¢, A. Juri¢, T. Orct, A. Sekovani¢, B. Tariba Lovakovic
EXTERNAL ASSOCIATES: N. Bilandzic i M. Denzi¢ Lugomer (Croatian Veterinary Institute), D. Bubalo
(Faculty of Agriculture, University of Zagreb)

Investigation of interactions between irinotecan and tetrahydrcannabinols
A. Lucic Vrdoljak on laboratory rodents using integrated biochemical, molecular biology,
pathohystologic and analytical methods

IMROH ASSOCIATES: Z. Babi¢, N. Brajenovic, I. Brcic Karaconji, M. Dvoréé@k, R. Fuchs, A. Juri¢, N. Kopjar,
G. Mendas Starcevic, V. Micek, A. Katic, I. Novak Jovanovic, Lj. Prester, S. Zunec
PARTNER: University North, Koprivnica

Interaction of constitutional and occupational risk factors on the incidence of

J- Macan occupational contact dermatitis in hairdressing apprentices during vocational training

IMROH ASSOCIATES: S. Cvijetic Avdagic, V. M. Varnai, J. Bobic, Zr. Franic, Z. Babi¢, J. Kovati¢, A. Bjelajac,

M. Deranja, M. Kujundzi¢ Brkulj, F. Saki¢, M. Mili¢

Contact hand dermatitis in dentists and medical doctors: prevalence and risk
factors

IMROH ASSOCIATES: A. Bjelajac, Z. Babié, Zr. Frani¢, F. Saki¢
EXTERNAL ASSOCIATES: L. Lugovi¢ Mihi¢ and I. Japundzic (School of Dental Medicine, University of Zagreb)

J. Macan
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Investigation of electrochemical properties and antioxidant activity of
polyphenolic compounds and their complexes with essential elements

IMROH ASSOCIATES: I. Novak Jovanovic, I. Pavicic
EXTERNAL ASSOCIATES: N. Bregovic (Faculty of Science, Zagreb), G. I. Miletic (Ruder Boskovic Institute,
Zagreb)

A. Milicevic

B. Petrinec Radiological characterization of Kopacki rit

IMROH ASSOCIATES: D. Babié, T. Mestrovié, M. Sostari¢
PARTNERS: Physics Department of J. J. Strossmayer University, Osijek

l. Prlic Development of UV radiation sensors (SUVIndex)

IMROH ASSOCIATES: J. Macan, Lj. OreSic (till 15 Sep 2017), M. Suric Mihic, L. Paveli¢ (since 1 Jun 2017)
PARTNERS: Haj-Kom (M. Hajdinjak), ALARA Uredaji (Z. Cerovac), KBC Zagreb, ACI Marina Vodice

Thermometry, thermography and sensory evaluation of electromagnetic
radiation in medicine

IMROH ASSOCIATES: M. Suric Mihi¢, I. Besli¢, Lj. OreSic (until 15 Sep 2017), L. Paveli¢ (since 1 Jun 2017),
J. Sisko, M. Justi€, S. Kobes¢ak

PARTNERS: KBC Zagreb (A. Antabak, head of the clinical part of the research and associates at KBC
Zagreb, Zagreb Children's Disease Clinic), General Hospital Karlovac, Haj-Kom (M. Hajdinjak), ALARA
Uredaji (Z. Cerovac)

. Prlic

J. Rinkovec Levels of platinum group elements (PGE) near roads

IMROH ASSOCIATES: G. Pehnec, S. Zuzul, 1. Besli¢, S. Davila
EXTERNAL ASSOCIATE: Z. Zgorelec (Faculty of Agriculture, University of Zagreb)

Evaluation of reproductive toxicity of commonly used pesticides followed by
chronic low-dose exposure in vivo

IMROH ASSOCIATES: A. Pizent, Z. Kljakovic-Gaspic, A. Sekovanic, T. Orct, V. Kasuba

B. Tariba Lovakovic
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16.1.B. COLLABORATION ON RESEARCH PROJECTS OUTSIDE THE INSTITUTE

Sy Hrzz

16.1.B.1. Croatian Science Foundation (6 projects)

LEADER PROJECT DURATION
Sanja Frka Milosavljevic, Biochemical REsponses of oligotrophic Adriatic

B p . . 29 Oct 2018 -
Ruder Boskovic Institute, surface ecosystems to atmospheric Deposition 28 Oct 2022
Zagreb Inputs (BiREADI, IP-2018-01-3109)

IMROH ASSOCIATES: I. Beéli¢, R. Godec, S. Zuzul, I. Simi¢, G. Pehnec (consultant)

SUMMARY

The annual meeting of the project was held on 28 Oct 2019 at the Ruder Boskovic Institute. Activities
completed during the first year of the project were presented. All activities were carried out according
to the schedule and all planned goals have been achieved. The aim of the project is to assess the impact
of atmospheric deposition on complex biochemical responses of oligotrophic systems, considering the
importance of promotion and inhibition effects on phytoplankton, and the consequent altering of the
surface water chemistry, including the sea surface microlayer at the air-water interface. In the first phase
of the project, concentrations, sources, and deposition fluxes of atmospheric constituents are evaluated
as well as the nature of enrichments of macro-nutrients, trace metals, and organic pollutants within the
sea surface layers. Associates from IMROH from February to July 2019 carried out sampling of airborne
particulate matter, total deposition, and wet deposition at location Martinska near Sibenik. Chemical analysis
of particulate matter content as well as the content of total deposided matter and wet deposition were
performed.

LEADER PROJECT DURATION

Marijana Hranjec,

Faculty of Chemical
Engineering and Technology of
the University of Zagreb

IMROH ASSOCIATE: I. Novak Jovanovic

SUMMARY

The electrochemical behaviour of potential antitumor benzimidazole derivatives [benzo(b)thieno(2,3-b)
pyrido(1,2-a)benzimidazoles and benzimidazo(1,2-a)quinolines] bearing one or two piperazine substituents
was studied in detail at a glassy carbon electrode (GCE) using cyclic and square-wave voltammetry in a wide
range of pH values and potential scan rates. The mechanisms of electrochemical oxidation and reduction of
studied compounds were proposed (51). The assignment of electroactive sites in molecules of interest was
confirmed by theoretically calculated differences of Net atomic charges between the cation (or anion) and
neutral molecule, using the PM6 method. The electrochemical oxidation of four different amino-substituted
benzamide derivatives (with a variable number of methoxy and hydroxy substituents) was studied for a wide
range of solution conditions, using cyclic and square-wave voltammetry.

Amino-substituted benzamide derivatives are very attractive compounds due to their capacity to act as
powerful antioxidants by scavenging free radicals. Knowledge on electrochemical oxidation mechanisms will
provide a better understanding of the free radical scavenging activity of the antioxidants studied here. A
paper describing the findings of this research is in preparation.

Exploring the antioxidative potential of benzazole

: . p 1 Nov 2018-
scaffold in the design of novel antitumor agents 31 Oct 2022
(AntioxPot Number, IP-2018-01-4379)

LEADER PROJECT DURATION
Tomica Hrenar, Activity and in silico guided design of bioactive 1 Mar 2017-
Faculty of Science, Zagreb small molecules (Adesire, IP-2016-06-3775) 28 Mar 2021

IMROH ASSOCIATE: A. Bosak

SUMMARY

The inhibitory potential of a series of carbamate derivatives of cinchonine and cinchonine against human
cholinesterases and their selectivity for human AChE and BChE was determined (242). The fluorinated
derivatives of Cinchona alkaloids were synthesised, their inhibitory potential against human cholinesterases
were evaluated, and a certain structural characteristics of fluorinated quinoline derivatives responsible for
the demonstrated inhibition and selectivity were determined (321).
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LEADER PROJECT DURATION
Maja Seguic Klaric, Adverse effects of single and combined 8 Feb 2016—
Faculty of Pharmacy and mycotoxins produced by Aspergilli 7 Feb 2020
Biochemistry, Zagreb (MycotoxA, IP-09-2014-5982)

IMROH ASSOCIATES: D. Breljak, D. Karaica, N. Kopjar, M. Peraica, D. Rasic, D. Zeljeéié

SUMMARY

The production of aflatoxins by Aspergilli (section Flavi) isolated from the air in different environments and
their cytototoxic, genotoxic and proinflammatory properties in vitro were assessed on A549 and THP-1 cell lines.
Aflatoxin caused higher levels of DNA damage than the extracts tested (30).

The study of the continuous treatment of experimental animals with nephrotoxic mycotoxins ochratoxin A (OTA)
and citrinin (CTN) on oxidative stress was finished (63). In rats orally treated with OTA (0.125 and 0.250 mg kg™")
for 21 days alone or together with CTN (2 mg kg™") protein carbonyls were measured in kidney and liver, as was the
activity of the enzyme glutathione peroxidase (GPx), superoxide dismutase (SOD), catalase (CAT) and glutathione
concentration (GSH) in kidney, liver and plasma, and malondialdehyde (MDA) concentration in kidney, liver, plasma
and urine. Apart from CAT, which was not affected by treatments in kidney and liver, the other parameters of
oxidative stress were modified, but not equally in all organs. The analysis of the same parameters in biological
material of animals treated with OTA+CTN and resveratrol (RSV; 20 mg kg™') revealed that RSV could not fully
protect animals from mycotoxin-induced oxidative stress.

The genotoxic effect of OTA and CTN on liver and kidney cells of male Wistar rats and the possible protective
effect of RSV were also investigated. Results of alkaline comet assay showed increased primary DNA damage.
Results of the comet assay with hOGG 1 enzyme showed a significantincrease in oxidative damage due to mycotoxin
treatment. The level of damage was higher in kidney cells, and for OTA. Generally, RSV did not significantly reduce
the level of primary damage but showed limited ability to diminish oxidative damage. It was concluded that
oxidative stress does not represent the primary mechanism of genotoxic action of tested mycotoxins (64).

We have performed data analysis of individual and combined effects of mycotoxins (OTA and CTN) as well of
antioxidant RSV on protein expression (western analysis) and cell localization (immunocytochemical analysis) of
various membrane transporters for organic anions (Oats), including Oat 1, Oat2, Oat3 and Oat5 in vivo. Furthermore,
we have performed data analysis of protein expression/cell localization of various membrane proteins for cations
Oct (including Oct1 and Oct2), glucose co-transporters Sglt (including Sglt1 and Sglt2), aquaporins AQP (including
AQP1 and AQP2), membrane pump Na/K-ATPase and cytoskeletal protein beta-actin in rat kidneys following the
mycotoxin/RSV treatment. In the frame of scientific manuscript, results will be published in a relevant scientific
journal.

The acute effect of sterigmatocystin administered p. o. to male rats was investigated. The target organs of STC
toxicity are liver and kidney, and the mechanism of its toxicity is not known. In our study test, animals were treated
with a single STC dose of 10, 20, and 40 mg kg™', which corresponded to 1/16 LD, 1/8 LD and 1/4 LD, respectively,
while the controls received the vehicle (corn oil). In their plasma, kidney and liver the activity of antioxidative
enzymes CAT, GPx and SOD was measured, while the concentration of heat shock proteins (Hsp 70 and Hsp 27)
was measured only in kidney and liver. Activity of CAT was unchanged in plasma, kidney, and liver of STC-treated
animals. Activity of GPx was significantly lower in liver treated with 20 and 40 mg kg™" and the activity of SOD was
significantly higher in kidney of animals treated with 10 and 40 mg kg™". STC treatment with the lowest dose (10
mg kg') increased significantly Hsp 70 in liver, but returned to control values after the highest dose (40 mg kg™).
STC did not cause changes in Hsp 27 in either organ. It could be concluded that STC increases oxidative stress in
target organs (275). Additionally, the level of primary DNA damage was measured in the liver and kidney cells by
comet assay. A single dose of sterigmatocystin led to a significant increase in primary DNA damage detected by
the alkaline comet assay and oxidative DNA damage detected by hOGG1-modified comet assay. The obtained
results suggest that liver cells were more susceptible to the genotoxic effect of the tested compound than the
kidney cells (109).
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LEADER PROJECT DURATION
Application of Nanobiotechnology for Nutritional 21 Jan 2019-
Supplementation with Selenium (NutriNTENSe, IP- 31 Dec 2022
2018-01-8119)
IMROH ASSOCIATE: A. M Marjanovi¢ Cermak

SUMMARY

Selenium (Se) is an essential trace element with an important role in metabolism and many other vital functions.
Due to its protective activity in immune response and cancer, it is widely used as a diet supplement. As plants are the
main dietary source of Se for humans and animals, different strategies such as biofortification and plant-based extracts
are used to develop Se dietary supplements. Selenium bioavailability varies depending on several factors including the
chemical form of Se, other dietary components, physiological status and selenium status of the organism. The major
obstacles in achieving optimal Se intake are highly variable Se content in different food types and narrow safety margin of
supplemental Se forms. Nanotechnology enables the application of selenium nanoparticles (SeNPs), due to their enhanced
antioxidant activities and lower toxicity as compared to other Se forms. The NutriNTENSe project aims to investigate the
efficacy and safety of innovative SeNPs-based nutraceuticals and functional food using nanobiotechnological tools. This
will be achieved by following the development of two innovative classes of Se-nutraceuticals: functional SeNPs biofortified
vegetables (FBVegs) and Se-nanoceuticals (SeNCes) using food waste extracts for biogenic synthesis of SeNPs. Both
types of Se-nutraceuticals will be subjected to in vitro and/or in vivo testings to investigate their biocompatibility, safety,
pharmacokinetic properties and pharmacological activity compared to selenite and chemically synthesized SeNPs. In
addition, the possible synergistic action of biogenic SeNPs and specific bioactive compounds found in NutriNTENSe plants
and extracts will be evaluated. Results obtained within NutriNTENse will be of great interest for consumers, agricultural
producers, and the food industry as the final beneficiaries of the project. It should be highlighted that NutriNTENse is a
green project aimed at increasing the implementation of healthy and environment-friendly products.

Tomislav Vinkovic,
Faculty of Agriculture, Osijek

LEADER PROJECT DURATION
Valerije Vrcek, Quantum-chemical design, preparation and biological

. . PR 1 Mar 2017-
Faculty of Pharmacy and properties of organometallic nucleobase derivatives 28 Feb 2021
Biochemistry, Zagreb (OrDeN, IP-2016-06-1137)
IMROH ASSOCIATE: A. M. Marjanovi¢ Cermak
SUMMARY

Organometal nucleobase derivatives (OrDeNs) are a new generation of conjugates in which metallocenes are linked to
the underlying superstructural elements of inheritance. Due to its electrophoretic and bioactive properties, OrDeN's use in
(bio)analytical and medical chemistry and penetrate into the field of therapy, molecular diagnostics and nanotechnology.
The main purpose of this project is to design and synthesize new biologically active organometallic nucleobase derivatives
(OrDeNs) for which quantum-chemical calculations suggest the desirable electrochemical and biological properties. With
the assistance of quantum-chemical accounts, the reaction conditions for efficient preparation of OrDeN will be defined,
with a high percentage of utilization and a high degree of regioselectivity. Electroactive and biological properties of newly
prepared compounds will be determined, which will be compared with the results of the obtained quantum-chemical
calculations. Analogously published results that OrDeNs may be in the group of apoptosis inducer and tumor cell growth
inhibitors will be subjected to biological testing on several different tumor cell lines within this project.

LEADER PROJECT DURATION
Vanja Vucicevic Boras, The role of oestrogen and androgen receptor activation in 10ct 2015—
School of Dental Medicine, the stroma of oral cancer and their impact on the survival of 30 Sep 2019
Zagreb patients (ACTIVESTROMORALCANCER, IP-2014-09-6985) P
IMROH ASSOCIATE: A. Fucic

SUMMARY

Oral cancer was studied on tissue samples from 101 patients without metastasis and 95 patients with metastases by
immunohistochemistry to determine androgen receptor (AR) and Ki-67 levels in neoplastic epithelium and stroma. More
than 20 % of AR-positive cytoplasmic epithelial staining was significantly associated with nuclear level of AR in epithelium and
increased level of AR in stroma. In patients with metastatic disease, Ki-67 was significantly higher than in patients who did
not have metastatic disease. Using a detailed questionnaire on social status, education, exposure to living and occupational
environment, family and lifestyle, patients with head and neck cancer (HNC) (103 cases, 76.7 % male) were compared with
control subjects (244 subjects, 73 % male). The results of this study showed that smoking and low education were important
risk factors for HNC regardless of gender. Family HNC and breast cancer were significant predictors of HNC risk.
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16.1.B.2. University projects

University of Zagreb

LEADER PROJECT DURATION
Jasminka Despot Lucanin, Well-being of different family generations in

. ) . 2018-2019
Croatian Studies, Zagreb contemporary work designs

IMROH ASSOCIATE: A. Bjelajac

SUMMARY

The main objective of this project is to examine different indicators of well-being of three family
generations in contemporary work designs in Croatia. The relationship between contemporary forms of
parenting and some aspects of parental behavior and their well-being, the well-being of their children and
of grandparents has been examined. The results of the research are presented at two international (208,
282) and two national meetings (207, 226).

University of Rijeka

LEADER PROJECT DURATION

Biological monitoring of the effects of volatile
aromatic hydrocarbons (BTEX) on the health of the 2019-2021
Primorje-Gorski Kotar County population

IMROH ASSOCIATE: I. Br¢ic Karaconji

SUMMARY

The project includes the determination of the mass concentration of volatile aromatic hydrocarbons of
benzene, tolene, ethylbenzene, and isomers of xylene (BTEX) in the urine of subjects in the industrial area,
which we will compare with those of the control areas (209). The results obtained in the urine of the subjects
will be correlated with the concentrations of the same pollutants in the ambient air. All data obtained from
participants will be compared with the immune, epidemiological and respiratory data on the health status
of the subjects.

Aleksandar Bulog,
Faculty of Medicine, Rijeka

LEADER PROJECT DURATION
lvana Gobin, Opportunistic pathogens in the water supply 2019-2021
Faculty of Medicine, Rijeka system: A new challenge in water treatment

IMROH ASSOCIATE: I. Brci¢ Karaconji

SUMMARY

The aim of the project is to investigate the antimicrobial potential of natural substances (essential oils and
hydrolates), active metabolites of bacteria of the genus Bacillus and selected synthesized photodynamically
active compounds against resistant bacteria that colonize part of the water distribution system.
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16.1.C. PROFESSIONAL PROJECTS

PROJECT

CONTRACTOR

Service provider: Environmental Hygiene Unit

Monitoring air pollution in the City of
Zagreb (from 1963)

Monitoring of the Total Effects of CPS
Molve on the Ecosystem (from1998)

Monitoring Air Quality at the CWWTP
Construction Site in Zagreb (from 2003)

Monitoring Air Pollution at National
Network Stations for the Purpose of
Continued Air Quality Monitoring
(from 2015)

Drafting Equivalency Studies at
Measurement Stations of the National
Network for Continued Air Pollution
Monitoring (from 2015)

Monitoring Air Pollution at a Station at
Military Training Polygon in Slunj
(from 2009)

City of Zagreb, City Office for Energy,
Environmental Protection and
Sustainable Development

INA-Naftaplin and Institute for Public
Health of the Koprivnica-Krizevci
County

Zagreb Wastewater Ltd.

Ministry of Environment and Energy
and Meteorological and Hydrological
Service of Croatia

Ministry of Environment and Energy
and Meteorological and Hydrological
Service of Croatia

Meteorological and Hydrological
Service of Croatia

Service provider: Radiation Dosimetry and Radiobiology Unit

Determination of the radiological
status of the working environment in
IPNP

Preparation of documentation for the
approval of the Republic of Croatia
Ministry of the Interior on the building

permit for the construction of the space

of the linear accelerator and associated
services in the new building of the
General Hospital Zadar (clinic) activity
with sources of ionizing radiation

INA Group

General Hospital Zadar
Capital ing

Service provider: Radiation Protection Unit

Background Radioactivity Monitoring in
the Republic of Croatia,
IMI-CRZ-96 (since 1959)

Results of Monitoring of Environmental
Radioactivity in Vicinity of Plomin Coal-
Fired Power Plant, IMI-P-383

Results of Radioactivity Measurements
at Gas Fleld Molve, IMI-P-384

Development of field methods for
environmental radioactivity monitoring
in Republic of Croatia (PZ-12-18)

Civil protection directorate of the
Republic of Croatia Ministry of the
Interior

HEP proizvodnja
Thermal power plant Plomin I, Plomin

Koprivnica-KriZzevci County, Koprivnica

Civil protection directorate of the
Republic of Croatia Ministry of the
Interior

LEADER

V. Vadic (1963-2014),
G. Pehnec (from 2015)

V. Vadic (1998-2014),
G. Pehnec (from 2015)

V. Vadic (2003-2014),
G. Pehnec (from 2015)

G. Pehnec

l. Beslic

V. Vadic (2009-2014),
G. Pehnec (from 2015)

. Prli¢

. Prlic

G. Marovic

G. Marovic

G. Marovic

B. Petrinec
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16.2. INTERNATIONAL PROJECTS

16.2.A. SCIENTIFIC RESEARCH PROJECTS

16.2.A.1. European Union programs
EUROPEAN REGIONAL DEVELOPMENT FUND

"My Operativni program
.- KONKURENTNOST
osl W ® | KOHEZIJA

Operational Program Competitiveness and Cohesion (3 projects)

i8F

INSTITUTION (Leader) PROJECT DURATION

Research and Educational Centre of Environmental
Health and Radiation Protection — Reconstructionand 2017-2021
Expansion of the IMROH

IMROH ASSOCIATES: A. Luci¢ Vrdoljak, Z. Franig, S. Stanki¢, B. Roic, S. Barbari¢, M. Herman

SUMMARY

The grant of 232,602,280.72 HRK is intended for the implementation of the project over 52 months,
during which the Institute will be expanded with a new building of 6,785.15 m?, while our existing building
of 2,067.41 m? will be renovated. The Institute will also acquire a significant amount of modern research
and IT equipment, which together with the aforementioned construction makes this project one of the
central development project crucial not only for Croatia but also for the wider region. The Centre itself is
conceptualised as an administrative and organisation unit within the Institute and will function as its part,
whereas its operation will rely on the Institute’s researchers and professionals. The project will dramatically
improve the Institute’s infrastructure, which includes both the aspect of fundamental research and that of
appliedresearchin thefields of occupational medicine, environmental health, radiation and related disciplines,
as well as those aimed at lifewide education and class within certain postgraduate study programmes. The
project also plans the introduction of a "mini technology park” within which modular laboratories would
enable the Institute’s researchers to cooperate with guest researchers and conduct specific, in some cases
market-oriented, research.

IMROH, Zagreb
(R. Fuchs)

INSTITUTION (Leader) PROJECT DURATION
School of Medicine, Zagreb Scientific Center of Excellence for Reproductive and 2014-2019
(D. Jezek) Regenerative Medicine (CERRM, KK.01.1.1.01.0008)

IMROH ASSOCIATE: A. Fucic

SUMMARY

Fifty newborns of both sexes, whose mothers were not professionally exposed to any known carcinogen
or drug, were analysed. All mothers completed a questionnaire on lifestyle, diet, and residence. Multivariate
analyzes for the dependent variables were made using generalized linear/nonlinear regression analyzes
with the construction of all-effects models. The results show that there are significantly higher levels of
estradiol and the ratio of estradiol to testosterone in newborns of mothers from the agricultural area than in
those born to mothers with urban residence. Similarly, a higher estradiol ratio and estradiol to testosterone
ratio were measured in the infants of mothers who drank coffee, milk, ate fish more than once a week,
and smoked. Testosterone was significantly higher in infants of mothers with an agricultural residence. The
incidence of genome damage was significantly higher in the infants of mothers who dyed during pregnancy,
drank alcohol, and used disinfectants. IL6 levels were higher in infants of mothers with agricultural residence,
but also in those living less than 100 m from the motorway.
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INSTITUTION (Leader) PROJECT DURATION
Meteorological and AIRQ - Project of extension and modernisation of the

Hydrological Service of Croatia  national network for continuous air quality monitoring 2017-2021
(C. Kosanovic) (KK.06.2.1.02.0001.)

IMROH ASSOCIATES: G. Pehnec (leader), R. Godec, I. Beéli¢, S. Zuzul, S. Stanki, B. Roi¢, S. Barbaric,
M. Herman
SUMMARY

The purpose of the project is to improve and optimize the system for managing and monitoring air quality
in urban areas, zones and agglomerations. The project aims to support the implementation of the legislative
framework for air quality and environmental protection. This entails developing integrated strategies and
projects which enable the evaluation, planning and implementation of adequate procedures for controlling air
quality by means of measuring relevant parameters. In the end, the project thus aims to improve the monitoring
programme for short-lived climate forcers and introduce climate-sensitive measures against air pollution.
Lead beneficiary is Croatian meteorological and Hydrological Service (DHMZ) and the partner institution is
IMROH. The project will receive a grant in the amount of 125,123,500.00 HRK (85 % funded by the ERDF OP
Competitiveness and Cohesion, 15 % by the Environmental Protection and Energy Efficiency Fund).

The project will result in 5 new and 19 modernized measuring stations of full functionality; developed
and functional model for the assessment of ground level concentrations of pollutants; additional equipment
of DHMZ and IMI chemical laboratories for measurements in accordance with the national Programme for
measuring the level of air pollution in the national network for continuous air quality monitoring; with additional
equipment for calibration laboratory for calibration of air quality measures and related measurement sizes.
Through this project, the Environmental Hygiene Unit acquires equipment for the purpose of air quality
monitoring at measuring stations of the State Network in the part related to sampling and physical and
chemical analysis of PM,  and PM, _ particle fractions and equivalence testing of non-reference methods for
the determination of PM, jand PM, . mass concentrations, in accordance with legal obligations. In 2018 public
procurement procedures were carried out, for procurement of the IMROH chemical laboratory equipment and
for an off-road vehicle. In 2019 the vehicle an all chemical laboratory equipment, laboratory furniture, and
accessories were delivered. All equipment was put in operation. Trainings and method developments are in
progress.

~$ interreg
. . . ';,‘ SLOVENIIA - HRVASKA
Operational Program INTERREG V-A Slovenia-Croatia SLOVENIJA - HRVATSKA

INSTITUTION (Leader) PROJECT DURATION

Jozef Stefan Institute,
Ljubljana, Slovenia

IMROH ASSOCIATES: B. Petrinec (leader), T. MeStrovig, T. Bituh, D. Babi¢, Z. Frani¢, M. Kovaci¢, M. Avdic
PARTNERS: Slovenian Fire Association, Croatian Fire Association, Civil protection directorate of the
Republic of Croatia Ministry of the Interior, Slovenian Nuclear Safety Administration, Administration of the
Republic of Slovenia for Protection and Rescue

SUMMARY

The ENRAS project will help develop cross-border services in the field of ensuring safety (civil protection)
in cases of nuclear or radiological accidents. The shared challenge within the project is meant to enable
harmonised and safe joint interventions in cases of such accidents. The main goal is to strengthen cross-
border cooperation among subjects participating in the area of protection for the purpose of more effective
rescue and intervention, increasing training and skills, and establishing the first system for joint interventions
in cross-border areas.

ENsuring RAdiation Safety (ENRAS) 2018-2020
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EUROPEAN RESEARCH AND INNOVATION PROGRAMME

HORIZON 2020 (3 projects)

INSTITUTION (Leader) PROJECT DURATION
Bundesamt fur European Concerted Programme on Radiation Protection
Strahlenschutz, Research (CONCERT, 662287 COFOUND EJP-Topic: NFRP- 2015-2020
Salzgitter, Germany 2014-2015), within the framework of Euroatom Horizon

(T. Jung) 2020

IMROH ASSOCIATES: I. Prlic (leader for Croatia and POM Contact point, Program Manager, member of the
project consortium management), . Bréié Karaconji, A. Lucié Vrdoljak, R. Fuchs, D. Zeljezi¢, . Macan,

M. Suri¢ Mihi¢

Consortium: 36 national PoM Institutions from 23 EU Member States and Norway and Switzerland
SUMMARY

The CONCERT, European Joint Programme for the Integration of Radiation Protection Research under Horizon
2020 operates as an umbrella structure for the research initiatives jointly launched by the radiation protection
research platforms MELODI (for low dose risk research), ALLIANCE (for radioecology), NERIS (for nuclear
emergency preparedness), and EURADOS (for dosimetry). CONCERT as a co-fund action (70 % EC and 30 % national
funding) is aimed at integrating national and European research programmes. Next to research, education and
training activities closely linked to research will be carried out by CONCERT to build and maintain the high level
of competence in radiation sciences and radiation protection in Europe. In addition, CONCERT will make the best
use of the available research infrastructure in Europe, mainly by enhancing the visibility of infrastructures and
facilitating access to them. CONCERT has the mission to further reduce uncertainties in the assessment and
management of radiation risks to the environment and to humans by targeted science. To achieve this, CONCERT
will initiate an open exchange of knowledge and information between science, regulation, and society.

The aim of CONCERT is to set in motion the convergence of three focusing forces: the scientific community,
national agencies and research institutions, and EURATOM policies in order to achieve new breakthroughs
in radiation protection research. CONCERT strives for a better integration of the radiation protection scientific
community at EU level, leading to a better coordination of research efforts and the provision of more consolidated
and robust science-based policy recommendations to decision makers in this area. In the long-term, these efforts
will translate into additional or improved practical measures in view of the effective protection of people and the
environment.

CONCERT is an open project within two transnational tenders for research projects have been launched (in
spring 2016 with fund of 10,000,000 € and in spring 2017 with a fund of 7,000,000 €). In total, 9 funding projects
were selected for these international tenders. All project results achieved so far can be found on the project’'s web
site (http:/www.concert-h2020.eu/en/Publications).

INSTITUTION (Leader) PROJECT DURATION

German Environmental
Agency

(M. Gehring-Kolossa)
IMROH ASSOCIATE: A. Futic

Consortium: 24 EU Member States and Norway, Island, Israel, Switzerland, European Environment Agency
and European Commission

SUMMARY

Within the project, an analysis of the genome damage of persons with occupational chromium exposure has
been completed, a review article on occupational exposure to phthalates is in print, and a review article on the
topic of occupational exposure to pesticides is under preparation.

European Human Biomonitoring Initiative

(HBM4EU, Grant Agreement No 733032) 2017-2021
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INSTITUTION (Leader) PROJECT DURATION

Norwegian Institute for . .
Science-Based Risk Governance of Nanotechnology 2019-2023

Air Research, Kjeller, .
Norway (M. Dusinska) (RiskGONE, Gran Agreement No 814425)

IMROH ASSOCIATES: I. Vinkovic Vrcek (leader), I. Pavicic, Z. Franic, B. Pem
Consortium: 15 EU Member States and USA, and Iran

SUMMARY

During the first 12-month period, IMROH was involved in the kick-off meeting, M6 meeting held in Cyprus,
Face-to-face meeting of the WP4 held in Luxembourg and teleconference meetings related to the WP2, WP4,
WP5, and WP7.

IMI participated in:
= the Round Robin from the Malta Initiative analysing 4 different nanoparticles by means of dynamic light

scattering (DLS) (within WP4)

= theanalysis and discussion on dispersion protocols, and standard operational procedures (SOPs) on the
particle size determination and effective density to be used within WP4 and WP5

= the SOPs review and preparation for Round Robin within Task 5.1 "Evaluation and adaptation of in vitro
safety testing OECD TGs to enable engineered nanomaterials (ENMs) risk governance”

= the analysis on nano-related Adverse Outcome Pathways (AOPs).

EUROPEAN SOCIAL FUND
Operational Programme Efficient Human Resources q:;."i?;,
Croatian Science Foundation — Scientific Cooperation Programme I.- Hrzz 5
. pmact

(2 projects) et el : E-I;-.:-.-

INSTITUTION (Leader) PROJECT DURATION

Safe-by-Design Approach for Development of Nano-
::W\F;i?.:;\fiaeg\;f:ek) Enabled-Delivery Systems to Target the Brain 2019-2023
' (SENDER, HrZZ-PZS-2019-02-4323)

IMROH ASSOCIATES: I. Pavicic, B. Pem, K. llic
PARTNER: Universiy of Melbourne, Victoria, Australia

SUMMARY

Nanotechnology provides innovative and effective therapeutic and diagnostic tools and tools. However, treatment of
neurodegenerative disorders is still a major challenge due to the existence of a blood-brain barrier (BBB) that impedes
effective drug delivery to the brain. Multifunctional nanoparticles (NPs) represent a new and improved platform for
greater efficacy, bioavailability and targeted drug delivery via BBB. The main objective of the proposed project is to
develop a multifunctional nanosystem that will enable drug delivery to the brain (BRaiND) for the effective and safe
treatment of brain abnormalities associated with aging and degeneration. Specific activities will be carried out:

» design, preparation, and characterization of BRaiND

= assessment of the stability and fate of BRaiND in biological media

»  mechanical and quantitative assessment of the interaction of BRaiND with BBB

= profiling the efficacy and safety of BRaiND with a combined in vitroand in vivo approach.

BRaiND will be based on selenium or gold nanoparticles, stabilized by polyethylene glycol and functionalized proteins
that target brain receptors. Such multifunctional system will be coupled with model neuroactive drugs to demonstrate
the effectiveness, quality and safety of the BRaiND system. Careful in vitroand in vivo studies will be conducted including
the stability and interactions of BRaiND in various biological media, BBB permeability, targeting efficacy at specific brain
sites, neuroprotective activity, and evaluation of the safety of their administration. The project work plan is based on
validated and standardized methodologies as well as innovative experimental techniques. Given the major challenges of
translational research into neurodegenerative diseases, SENDER's strategy is based on the Safe-by-Design approach,
enabled by nanotechnology tools that analyze and manipulate biological processes at the nanoscale, where diseases
originate and thrive. The project activities in the first quarter focused on:

»  organizing and getting to know the research team

= implementation of the selection process and recruitment of candidates for the post of doctoral candidate

= organize and carry out procurement of the instrument provided for in the project financial plan

» preparatory phase of strategy development for the preparation of defined drug-conjugated AuNPs and

SeNP-BraiNDs.
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INSTITUTION (Leader) PROJECT DURATION
Single layer gamma-ray polarimeter

Department of Physics, Faculty of for medical imaging applications and 2019-2023

science, Zagreb (M. Makek) fundamental physics research

(SiLGaP, HrZZ-PZS-2019-02-5829)

IMROH ASSOCIATES: L. Paveli¢, M. Suri¢ Mihic
PARTNER: University of Sydney, New South Wales, Australia

SUMMARY

Gamma-ray polarization information is valuable in many areas of contemporary physics research. An example
in fundamental sector is the phenomenon of quantum entanglement, which may be investigated by analyzing
relative polarizations of three gammas originating from ortho-positronium decay. In applications, an important
case is the biomedical imaging with Positron Emission Tomography (PET), where it has been shown by simulated
model studies, that the polarization information, which is not exploited in existing PET systems, has the potential
toimprove the image quality. The polarization of a gamma photon can be determined from its Compton scattering,
where it produces a recoil electron and a scattered photon. For reconstruction of Compton events, one needs
position and energy-sensitive detectors, usually encompassing two layers, for detection of the electron and the
scattered photon, respectively. However, in many applications where detectors are highly granular and contain
many channels, such as PET, a system based on two-layer readout would be costly. In this project we will construct
anew modular detector system for gamma polarization measurements, based on single-layer Compton scattering
detectors. The module will contain an array of scintillators, read-out by silicon photomultipliers. Compared to
two-layer detectors, the single-layer concept offers a possibility to construct more cost-efficient, compact and
versatile devices. We will assemble a sixteen-module system, which will be used in two applications: first, to
evaluate experimentally for the first time the feasibility of using the information about gamma-ray polarization
in PET, as an important step towards the next generation of more efficient medical imaging devices, and second,
to analyze the azimuthal correlations of three gammas from ortho-positronium decay in order to investigate
entanglement as a fundamental concept of quantum physics.

DANUBE REGION STRATEGY nmussnsmN
LEADER PROJECT DURATION

Institut fiir Soziale 6ko|ogie, Alpen- A sustainable future for the Danube river
Adria-Universitat Klagenfurt, Austria basin as a challenge for the interdisciplinary = 2013-2020
(V. Winiwarter) humanities (Danube: Future)

IMROH ASSOCIATE: G. Gajski

SUMMARY

Danube: Future aims at developing interdisciplinary research and education in the Danube River Basin
(DRB) simultaneously as a basis for the solution of pressing environmental issues and a sustainable future
of the region. Danube: Future is a multi-year program that consists of three modules: core, capacity building,
and sustainability related research with a long-term socio-ecological component. Danube: Future is a unique
combination of regional, national, and supra-national initiatives in interdisciplinary sustainability research
with training and capacity building. It contributes to the sustainable development of the DRB with a particular

focus on the contribution of humanities (149).
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EUROPEAN COOPERATION IN SCIENCE AND TECHNOLOGY N EDEt
COST ACTION Programme (10 PrOjeCtS) ~ EUROPEAN COOPERATION
INSTITUTION (Leader) PROJECT DURATION

Diagnosis, Monitoring and Prevention
of Exposure-Related Noncommunicable 2016-2019
Diseases (DiMoPEx, CA15129)

University Medical Center Hamburg -
Eppendorf, Germany (L. T. Budnik)

IMROH ASSOCIATES: J. Macan (Management Committee member), Z. Babi¢, Zr. Frani¢, ). Kovadi¢, R. Turk, \/.
M. Varnai

SUMMARY

DiMoPEx presents the opportunity for interdisciplinary collaboration between scientists in the field of
chronic non-communicable diseases caused by environmental factors. Furthermore, the project is dedicated
to increasing the interest of young scientists for this research field, especially for the different aspects
of exposition to environmental factors. During 2019, associates of the Occupational and Environmental
Medicine Unit took part in a course with the topic on risk assessment and communication.

INSTITUTION (Leader) PROJECT DURATION

Institute of Basic Medical Sciences, The comet assay as a human biomonitoring 2016-2020
University of Oslo, Norway (A. Collins)  tool (hnCOMET, CA 15132)

IMROH ASSOCIATES: G. Gajski (member of the Management Committee), M. Mili¢ (member of the
Management Committee, member of Core Group, WG1 leader, responsible for the website of the network)

SUMMARY

Many human biomonitoring studies have used the comet assay to measure DNA damage. In most cases,
the assay is applied to peripheral blood mononuclear cells. Results from relatively small individual studies
are often inconsistent and it is advantageous to carry out a pooled analysis of the combined data from all
available studies. \COMET will be a network comprising researchers who are active in human biomonitoring
with this assay. Results supplied by these researchers will be compiled as a single database representing
a large number of individual DNA damage measurements. The pooled analysis will allow us to determine
which factors affect DNA damage, and to what extent. In addition, hCOMET will address the issue of
interlaboratory reproducibility of the assay by devising standard protocols so that in future comparison of
results from different studies will be facilitated (3, 12, 24, 25, 48, 69).

INSTITUTION (Leader) PROJECT DURATION
Anti-MIcrobial Coating Innovations to

prevent infectious diseases 2016-2020
(AMICI, CA15114)

IMROH ASSOCIATE: I. Vinkovi¢ Vréek (Management Committee replacement member)

SUMMARY

A workshop for young researchers was held on 7 Mar 2019 in Riga, Latvia. At this workshop, PhD student
K. llic presented the results obtained during his short term scientific mission (STSM) stay in the group of prof
A. Kahru in Tallinn, Estonia. At the same workshop, I. Vinkovic Vréek gave a lecture entitled “"Obstacles and
opportunities on development for antimicrobial coatings as a scientist”.

Zuyd University of Applied Sciences,
Heerlen, Netherlands (F. Crijns)
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INSTITUTION (Leader) PROJECT RAZDOBLJE

School of Biochemistry &
Immunology, Trinity Biomedical
Sciences Institute, Dublin, Ireland
(). Murray)

IMROH ASSOCIATE: M. Ljubojevic

SUMMARY

M. Ljubojevi¢ participated in the work meeting that took place 23-25 Apr 2019 (Sofia, Bulgaria), where she
was elected member of the Management Committee. A wide range of activities and planned operation actions
related to the actions will enhance the knowledge and link the studies of sex and age differences conducted in
the Molecular Toxicology Unit with those of autophagocytosis processes conducted in EU countries.

European Network of Multidisciplinary
Research and Translation of Autophagy 2016-2022
knowledge (TransAutophagy, CA 15138)

INSTITUTION (Leader) PROJECT DURATION
Universite Dijon Bourgogne, Personalized nutrition in aging society:

Dijon, France (M. Cherkaoui redox control of major age-related diseases 2017-2021
Malki) (NutRedOx, CA16112)

IMROH ASSOCIATE: M. Geri¢ (Management Committee member)

SUMMARY

The importance of a healthy ageing process becomes apparent when considering that (a) the Generation
50+ (G50+) already has a share in population of around one third across Europe, with obvious regional
variations, (b) this share is likely to increase further in the future, and (c) vitality at older age is not only
an important measure of quality of life but also key to participation and productivity. The theme “nutrition
and ageing” has many different aspects and poses numerous challenges, which provide a fertile ground
for many research themes and networks. Among them, the NutRedOx network will focus on the impact of
redox active compounds in food on healthy ageing, chemoprevention and redox control in the context of
major age-related diseases. The main aim of the NutRedOx network is the gathering of experts from across
Europe, including other Mediterranean countries, and from different disciplines that are involved in the study
of biological redox active food components and are relevant to the ageing organism, its health, function
and vulnerability to disease. Together, these experts will form a major and sustainable EU-wide cluster in
form of the “NutRedOx Centre of Excellence” able to address the topic from different perspectives, with the
long-term aim to provide a scientific basis for (improved) nutritional and lifestyle habits, to train the next
generation of multidisciplinary researches in this field, to raise awareness of such habits among the wider
population, and also to engage with Industry to develop age-adequate foods and medicines (304).

INSTITUTION (Leader) PROJECT DURATION
Erasmus Universitair Medisch “Good biomarker practice” to increase the

Centrum Rotterdam, Rotterdam,  number of clinically validated biomarkers 2017-2021
the Netherlands (T. M. Luider) (CliniMARK, CA16113)

IMROH ASSOCIATE: G. Gajski (Management Committee member)

SUMMARY

Thousands of circulating proteins have been shown to be hallmarks of emerging disease, response to
treatment, or a patients’ prognosis. The identification of these small molecule biomarkers holds a great
promise for significant improvement of personalized medicine based on simple blood tests. For instance,
diagnosis and prognosis with biomarkers [e.g. carcinoembryonic antigen (CEA)] has significantly improved
patient survival and decreased healthcare costs in colorectal cancer patients. Unfortunately, despite
significantinvestments to increase the number of biomarker studies, only ~150 out of thousands of identified
biomarkers have currently beenimplemented in clinical practice. This is mainly caused by the time-consuming
process of reliably detecting biomarkers, the irreproducibility of studies that determine a biomarkers’ clinical
value, and by a mismatch in studies that are performed by academia and what is required for regulatory and
market approval. To increase the number of clinically validated biomarkers, rather than further increasing the
number of biomarker discovery studies, CliniMARK will improve the quality and reproducibility of studies and
establish a coherent biomarker development pipeline from discovery to market introduction.
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INSTITUTION (Leader) PROJECT DURATION
National Institute of Occupational Network on the coordination and

Health, Oslo, Norway harmonisation of european occupational 2017-2021
(I. Sivesind Mehlum) cohorts (OMEGA-NET, CA16216)

IMROH ASSOCIATES: J. Macan and V. M. Varnai (Management Committee members), Zr. Franic,
(Management Committee substitute), A. Bjelajac

SUMMARY

The main aim is to establish a network to optimize the usage of cohort from the working and general
population in Europe. The aims of the OMEGA-NET projects are promotion of collaboration between existing
cohort researches, gathering the information on employment and occupational exposure, coordination and
harmonization researches on exposure assessment in working population, and the promotion of integrative
strategies for the researches of workers health in Europe. The promotion of evidence-based preventive
strategies directed to health at work are expected. Associates of this Unit are involved in working groups
focused on prevention of occupational skin diseases and mental disorders related to work. Institute was a
host of the Working groups and Management Committee meeting held in Zagreb in October 2019. J. Macan
presented at the meeting a lecture about the research performed in the Unit.

INSTITUTION (Leader) PROJECT DURATION
University of Lodz, Poland Cancer Nanomedicine - from the bench to the 2018-2022
(B. Klajnert-Maculewicz) bedside (Nano2Clinic, CA17140)

IMROH ASSOCIATE: I. Vinkovic Viréek (Management Committee member, WP2 leader)

SUMMARY

PhD student R. Barbir was awarded a scholarship for a short-term research residency at the Instituto de Ciencia de
Materiales de Aragon in Zaragoza, Spain. Under the mentorship of prof. J. Martinez de la Fuente, R. Barbir conducted
physicochemical studies of the interaction of silver nanoparticles with model proteins. The research residency planis in
line with the workplan of the NanoFaceS project and will form part of Barbir's doctoral thesis. The stay was held from
18 Feb to 14 Apr 2019.

PhD student B. Pem was awarded a fellowship for a short-term research residency at the University of the West
of England in Bristol, UK (18 Feb-14 Apr 2019). Under the mentorship of prof A. Adanatzki, she developed computer
models to describe and predict the behavior of nanoparticles coated with functional molecules. The developed models
will be used to test the interactions of functionalized nanoparticles with biological systems, as part of the NanoFaceS
project.

WP2 leader I. Vinkovi€ Vrcek and R. Barbir attended the first Nano2Clinic Spring School, held in Trieste, Italy (8-11 Apr
2019). During the school, many interesting and instructive lectures were held in all areas of nanomedicine. I. Vinkovic
VrCek had a lecture entitled “Safe-by-design approach to foster clinical translation of nano-enabled medical products”,
in which she invited members of the scientific community to reflect on material safety and move away from the usual
focus on efficiency. R. Barbir presented the poster “Biocompatibility evaluation of selenium nanoparticles as promoting
delivery nanosystems” Dr A. Selmani presented a poster “Stability of selenium nanoparticles as a novel anticancer
delivery vehicle in relevant biological media” in collaboration with I. Vinkovic Vrcek.

PhD student R. R. Jiménez from Instituto de Ciencia de Materiales de Aragon, Zaragoza, Spain, visited the IMROH in
STSM (Short Term Scientific Mission) of the COST Action Program Nano2Clinic (14 Sep-14 Oct 2019). His STSM project
focused on understanding the mechanism of action of nanomedicine preparations and improving their biocompatibility
and safety. At the Institute, he taught the Safe-by-Design approach to the development of nanosystems for targeted
drug delivery for antitumor therapy. The NanoFaceS group also benefited greatly from his experience in the synthesis
of nanopharmaceuticals. The study visit resulted in an exchange of knowledge and a deepening of knowledge about
specific aspects of the medical application of nanomaterials and the use of more effective and safer preparations.

The First COST Action Conference CA17140 Nano2Clinic (Cancer Nanomedicine: From the Bench to the Bedside)
was held on 15-17 Oct 2019 in Riga, Latvia. The conference brought together leading European and world experts in
the field of nanomedicine to present the latest developments in the development of nanomaterials for cancer therapy.
I. Vinkovi€ Vrcek, as a leader of Task Force 2 of COST Action, moderated one of the lecture groups. B. Pem had a short
lecture "Effect of particle shape and size on interactions of gold nanoparticles with proteins of different glycosylation
status”
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INSTITUTION (Leader) PROJECT DURATION

Vienna Biocenter Core Correlated Multimodal Imaging in Life Sciences 2018-2022
Facilities, Austria (A. Walter) (COMULIS, CA 17121)

IMROH ASSOCIATES: D. Karaica, |. V\rhovac Madunic

SUMMARY

The first meeting of the Steering Committee was held 12 Oct 2018 in Bruxelles (Belgium), where the
heads of working groups as well leaders of ITC (Inclusiveness Target Countries) and STSM (Short-term
scientific missions) committees were appointed/selected. I. rhovac Maduni¢ was elected as ITC Board
Manager, while D. Karaica was elected as ITC Board member. Also, the proposed action plan was approved
and the location of the next coming COST action meeting in Porto (Portugal) was agreed.

INSTITUTION (Leader) PROJECT DURATION

Erasmus University Medical . . .
Genomics of MusculoSkeletal traits Translational
Cent_er, Rottgrdam, Netherlands Network (GEMSTONE, CA18139) 2019-2023
(F. Rivadeneira)
IMROH ASSOCIATE: S. Cvijeti¢ Avdagic

SUMMARY

The project brings together a wide range of researchers active in musculoskeletal biology and focuses
primarily on pharmacogenetics. The goal is to translate new discoveries in the field of musculoskeletal
genetics into meaningful clinical applications. One of the working groups is focused on population-based
research on epigenetic factors in the etiology of bone diseases.

OTHER EUROPEAN PROJECTS

European Agency
European Agency for Safety and Health at Work fUer'afity and Health
at Worl
INSTITUTION (Leader) PROJECT DURATION
National Public Health
Institute, Budapest, Hungary Good practice case study on dangerous substances 2017-2019

(F. Kudasz)
IMROH ASSOCIATES: J. Macan, Z. Babi¢, Zr. Frani¢, F. Saki¢, M. Deranja

SUMMARY

In collaboration with the Hungarian National Public Health Institute, a project financed by the European
Occupational Safety and Health Agency (EU OSHA) was implemented. Information about the available
guidelines and other materials in Croatian and Slovenian supporting the prevention of exposure to dangerous
substances at the workplace were collected. The list of websites with available material was published on
the website of the EU OSHA (https:/osha.europa.eu/).

Polytechnic Institute of Lisbon, Portugal TPEEC,FLEB?‘S"'??A‘S‘AQD‘E
INSTITUTION (Leader) PROJECT DURATION

Lisbon School of Health Technology,
Polytechnic Institute of Lisbon,
Lisbon, Portugal (S. Viegas)

IMROH ASSOCIATE: G. Gajski

SUMMARY

CytoVet project will provide experimental data that could enable the prediction of adverse effects and
risk assessment for exposed workers in veterinary hospitals and clinics. The project will answer whether
exposure to cytotoxic agents might pose a risk to human health in occupational settings (309).

Occupational exposure to cytotoxic agents in 2017-2019
veterinary hospitals and clinics (CytoVet)
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16.2.A.2. United Nations Environment Programme (UNEP) y@ﬂ
International Atomic Energy Agency (IAEA) \‘i\%j'

.
INSTITUTION (Leader) PROJECT DURATION
Department of Nuclear Enhancing the Inventory of Aerosol Source
Sciences and Applications, IAEA Profiles Characterized by Nuclear Analytic 2017-2019

Laboratories Seibersdorf, Austria  Techniques in Support of Air Quality

(R. Padilla Alvarez) Management (RER/7/011)
IMROH ASSOCIATES: I. Beslic, S. Davila, R. Godec
SUMMARY

The project was initially planned for a period of two years and was subsequently extended to 2019. The
reason is the completion of the planned activities related to the procurement of equipment and supplies
as well as the evaluation of the results obtained. At the ‘TC Final Coordination Meeting, EVT (1901605),
held from 25 to 29 Nov 2019 in Lisbon, Portugal, representatives of participating countries presented the
scopes of the sample collection and performed analysis. Representatives from 19 participating countries
attended the meeting. The framework program and planned activities for the next RER 7012 project were
agreed, which would be a continuation of the RER7011 project. It was decided to ensure the purchase of
more reference particulate matter samplers and MABI aethelometers for the determination of black carbon.
It was also decided to continue the sampling campaign started during the last RER project with sampling
dynamics every third day. Sampling will be carried out on Teflon filters, and the distribution of the filters has
been taken over by IMROH associates, as it was in a previous project. It was decided that during the project
the following will be organized: one workshop for working with large databases in Cyprus, one coordination
meeting to evaluate the results of the last project in Vienna and a final coordination meeting to be organized
in Moldova. At the meeting associates were informed about the status of the scientific paper submitted for
review, which includes the results and data analysis of the previous project.

For the new project IMROH has requested 28-element multi-element reference material whose
concentrations are at least three times higher than the X-ray fluorescence (XRF) detection limit. One-
element certified reference materials for XRF have been ordered for IMROH as well as certified reference
materials for elemental carbon (EC) and organic carbon (OC) analysis.

16.2.A.3. Government Ministry projects

Ministry of Environmental Protection of Mexico s
Federal Attorney for Environmental Protection (PROFEPA) PROFEPA
INSTITUTION (Leader) PROJECT DURATION

Autonomous University of
Tlaxcala, Autonomous National
University of Mexico, Meksiko
(R. Valencia)

IMROH ASSOCIATE: M. Milic

SUMMARY

Within the project, studies on the toxicity of aflatoxins and mycotoxins (2) and DNA damage in agricultural
workers were continued (332).

The general project of evaluation of the
genotoxic risk from exposure to environmental 2016-2020
pollutants
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US Department of Defense
US Defense Threat Reduction Agency (DTRA)

DURATION

INSTITUTION (Leader) PROJECT
IMROH, Zagreb (Z. Kovarik) CN_S-actlve, Orally Bioavailable, Zwitterionic 2019-2022
Oximes for Organophosphate

IMROH ASSOCIATES: S. Zunec, V. Micek
PARTNERS: P. Taylor and Z. Radic (University of California at San Diego, La Jolla, SAD), K. Barry Sharpless

(The Scripps Institute of Science) and others.
SUMMARY

Our research is focused on the detailed pharmacokinetics and pharmacodynamics of zwitterionic
aldoximes designed in collaboration with Nobel laurate K. Barry Sharpless. These aldoximes promptly cross
the blood-brain barrier and therefore could act as centrally-active antidotes in nerve agent poisonings (83).

Ministry of Science and Education, Republic of Croatia

Scientific and Research Bilateral Cooperation in Science and Technology ’ _

(7 projects) ﬁ TOBRAZOVANTA
R

REPUBLIKE HRVATSKE

INSTITUTION (Leader) PROJECT DURATION
IMROH, Zagreb (G. Gajski) Assessment of Toxicological Safety of

National Institute of Biology, Foodborne Toxins (SafeFood, Bilateral project 2018-2019
Ljubljana, Slovenia (B. Zegura) CRO-SI)

IMROH ASSOCIATES: M. Geric, I. rhovac Madunic, J. Madunic

SUMMARY
The aim of the project is to evaluate the toxic effect of toxins present in food in in vitro conditions on

primary human peripheral blood lymphocytes used as sensitive indicators of individual exposure and human
liver cancer cells (HepG2) that contain enzymes involved in the metabolism of toxinates. 3-methylamino-L-
alanine (BMAA) possesses clastogenic potential for human blood cells therefore further studies are needed

to evaluate its chronic effects (26, 288).

INSTITUTION (Leader) PROJECT DURATION

IMR.OH' Zagreb (I, \Ilnkoylc Ureek) The pharmacokinetic profile of silver

Institute of Pharmaceutical . . . .

Sciences, University of Graz nanoparticles: the role of biological barriers 2018-2019
! ' (NanoPasS, Bilateral project CRO-AT)

Austria (E. Roblegg)
IMROH ASSOCIATES: A. M. Marjanovic Cermak, I. Pavicic, K. Ili¢

SUMMARY

Collaborator of the NanoFaceS project K. llic visited the Leibniz Institute for Photonic Technology (Leibniz-IPHT)
in Jena, Germany from 1 to 26 Jul 2019. Under the guidance of prof W. Frizsche, he worked on the study of protein
adsorption to the surface of nanoparticles by the localized surface plasmon resonance (LSPR) method, continuing
and developing previous experiments as part of the Croatian-German collaboration. PhD students S. Hartl and
C. Tetyczka, from the Department of Pharmaceutical Technology and Biopharmaceuticals of the University of Graz,
visited IMROH from 18 to 22 Feb 2019. During the visit they conducted cellular experiments to determine the toxic
effect of silver and selenium nanoparticles. Members of the NanoFaceS Group (I. Vinkovi¢ Vréek, I. Pavici¢, and
K. Ilic) participated at the 10" BioNanoMed Conference, held in Graz, Austria (15-17 Apr 2019). . Vinkovic \ir¢ek held
a lecture entitled "Sex-related in vivo Response to Metallic Nanoparticles”, while I. Pavicic and K. Ili¢ presented two
posters: "Biocompatibility assessment of selenium nanoparticles as novel biocidal nanomaterial” and “Interaction
of silver nanoparticles with biological barriers”. The 12" International Particle Toxicology Conference was held from

11 to 13 Sep 2019 in Salzburg, Austria.
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The mission of the conference was to bring together toxicologists from all over the world to discuss issues of
safety, application, and research approaches to particle toxicology. Collaborator of the project R. Barbir participated
with a poster theme “Sex-related in vivo response to silver nanoparticles after subacute oral exposure” She
presented the latest results of animal experiments on the effect of sex differences on the organism’s response to
subcutaneous exposure to silver nanoparticles. PhD student E. Gali¢ also presented his research on the genotoxicity
of silver and selenium nanoparticles with a poster: “Genotoxocity of silver and selenium nanoparticles on human
epithelial cells” The research was carried out in collaboration with the NanoFaceS Group with the research groups
of the Universities of Osijek and Graz. Work on the project resulted in the preparation of 2 scientific publications,
which were prepared for submission to scientific journals.

INSTITUTION (Leader) PROJECT DURATION
IMROH, Zagreb (I. Vinkovi¢ VUrcek)
Leibniz Institute of Photonic Multiplex characterization platform for 2018-2019

Technology (IPHT), Jena, Germany nanobio interfaces (Bilateral project CRO-DE)
(W. Fritzsche)

IMROH ASSOCIATES: R. Barbir, G. Sinko, B. Pem, K. Ili¢

SUMMARY

During the two-year period, all planned experiments were completed, and the preparation of the first
joint publication is under way. In addition, new forms of collaboration have been opened — in the field of
application of a multiplex characterization platform for the detection of nanoplastics in biological samples.

PhD student B. Pem visited the Leibniz Institute for Photonic Technology in Jena, Germany (11 Nov-7 Dec
2019). She studied the localised surface plasmon resonance (LSPR) technique and performed fibrinogen
binding experiments on the surface of gold nanoparticles, which builds directly on the previous work of the
NanoFaceS Group PhD students. Also, during the stay, preliminary measurements of protein interactions
with nanoparticles were performed using the surface-enhanced Raman spectroscopy (SERS) technique.
Ms Pem will be able to apply her newly acquired knowledge to the continuation of the experiment upon
her return to Zagreb. On 2 Nov 2019 at the Fraunhofer Institute of Immunology and Cellular Therapy in
Leipzig, Germany, The Mitteldeutschland DNA gathering was held, bringing together experts in the field of
DNA research and nanoparticle application in the development of sensors and diagnostic devices. The event
was organized in collaboration with the Leibniz Institute for Photonic Technology in Jena and the University
of Potsdam. PhD student B. Pem had an oral presentation of the NanoFaceS project: “Interaction of metallic
nanoparticles with biomolecules: the implications for nano-bio interface” The NanoFaceS Group hosted a
young scientist from the Leibniz Institute of Photonic Technology in Jena, Germany E. Podlesnaia (9-16 Dec
2019). Ms Podlesnaia is developing methods for the synthesis of anisotropic gold nanoparticles and intends
to extend her field of work to other types of nanomaterials. The aim of her visit was to observe and learn
the methods of synthesis of silver and selenium nanoparticles of different sizes and shapes. The NanoFaces
team also benefited greatly from her knowledge and experience. This visit resulted in the strengthening of
Croatian-German cooperation through a bilateral project, and the exchange of knowledge was to the benefit
of both partner institutions.

INSTITUTION (Leader) PROJECT DURATION

IMROH, Zagreb (Z. Kovarik)

Research Center for Eco-environmental
Sciences, Chinese Academy of
Sciences, Beijing, China (Q. Xie)

IMROH ASSOCIATES: T. Cadez, M. Katalini¢, A. Zandona

SUMMARY

The aim of this project is to study the effects of pesticides on acetylcholinesterase (AChE) activity and
expression to explain the mechanism of AChE regulation at cellular level. So far, we have selected several
organophosphate pesticides for testing, described the reversible inhibition of AChE, and identified key
interactions in the enzyme's active site by molecular modelling (334).

Effects of selected pesticides on neuronal
acetylcholinesterase expression 2019-2021
(Bilateral project CRO-CN)
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INSTITUTION (Leader) PROJECT DURATION

Persistent organochlorine compounds in
human milk and their potential effect on the
level of primary DNA damage in human cells
(Bilateral project CRO-RS)

IMROH ASSOCIATES: D. Zeljezi¢, V. Muzini¢, D. Klin¢i¢, G. Mendas Starcevic

SUMMARY

The application of advanced statistical methods to evaluate exposure of the general population to
persistent organochlorine compounds is studied. Future research will include examining the application of
statistical machine learning methods (artificial neural networks, support vector methods, and decision trees)
to Rand Week programs with respect to factors affecting levels of organochlorine compounds in breast milk.

IMROH, Zagreb (S. Herceg Romanic)
Institute of Physics, University of
Belgrade, Serbia (G. Jovanovic)

2019-2021

INSTITUTION (Leader) PROJECT DURATION
IMROH, Zagreb (G. Gajski) Acetylcholinesterase Inhibitors as Potential

Vinca Institute of Nuclear Science, Anti-Alzheimer Drugs: Prooxidative and 2019-2021
University of Belgrade, Serbia Cytogenotoxic Properties (SafeAChE,

(M. Colovic) Bilateral project CRO-RS)

IMROH ASSOCIATES: M. Geric, M. Mili¢

SUMMARY

SafeAChE will evaluate the prooxidative and toxic effect of newly synthesized polyoxometalate compounds
exhibiting an inhibitory effect on AChE; a targeted enzyme of drugs used as symptomatic therapy in patients
with Alzheimer's disease.

INSTITUTION (Leader) PROJECT DURATION

Distribution of antibiotic resistance genes in
waste water treatment plants and receiving
environments of China and Croatia (Bilateral
project CRO-CN)

Ruder Boskovic Institute, Zagreb
(S. Orlic)
Chinese Academy of Sciences (A. Hu)

2019-2021

IMROH ASSOCIATES: G. Gajski

SUMMARY

The project goal is to evaluate the types and concentrations of typical new organic pollutants in coastal cities
and the receiving environment and their temporal and spatial distribution characteristics, migration patterns
and country differences. The abundance and community composition of typical antibiotic resistance genes in
sewage plants and receiving environments in the two countries and their temporal and spatial distribution
characteristics, migration patterns and country differences. Furthermore, the project will clarify the coupling
relationship between new organic pollutants and antibiotic resistance genes, and assess ecological risks.

16.2.B. PROFESSIONAL PROJECTS

PROJECT CONTRACTOR LEADER

Service provider: Radiation Dosimetry and Radiobiology Unit

EAN NORM; European ALARA Network for

Naturally Occurring Radioactive Materials Project Coordinator IAF | Priic
Contract no. TREN/H4/51/2005 of the Radiookologie GmbH, Dresden, | Prlic
European Commission (EC) (since 2005) Germany '

M. Suri¢ Mihic (IMROH)
and T. Clarijs (SCK-CEN
Belgium)

HRPE Development of a training
curriculum for radiation protection experts
in Croatia

SCK-CEN Academy for Nuclear
Science and Technology, Belgium
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17. PROFESSIONAL UNITS

g 17.1. Laboratory Animal
Breeding Unit
® EMPLOYEES
HEAD
VVedran Micek, DVM, professional associate
ASSOCIATE

Mirjana Matausic Pisl, DVM, PhD, scientific associate until 31 Dec 2019

TECH!\IICAL STAFF
Kata Smaguc, technician

® PROFESSIONAL WORK

The Laboratory Animal Unit of the Institute breeds laboratory rats, strain HsdBrlHan: Wistar,
in accordance with the Animal Welfare Act (OG 102/17) and other applicable laws, guidelines and
policies. Animals are bred under strictly controlled conditions, under surveillance of authorised
personnel (DVM), and then used as a model in scientific and experimental research. The Unit has
facilities that are consistent with legislation and guidelines concerning the breeding and housing
of laboratory animals. From 2016, the Laboratory Animal unit is authorized for performing in vivo
experiments for a ten-year period. The living conditions of animals are appropriate and contribute
to their health and welfare. The housing, feeding, animal care and experimental procedures are
managed by a veterinarian in accordance with contemporary veterinary practices. The animals are
kept in steady-state micro environmental conditions and fed with standard GLP certified laboratory
food and water ad libitum with altering 12 h light and dark cycles. Sanitation of facilities is performed
on a weekly basis in order to reduce the possibility of any external contamination. In the context
of projects contracted with the Croatian Science Foundation, scheduled in vivo experiments were
performed for two projects: “Aging-related expression of membrane transportersinrat” (AGEMETAR,
IP-11-2013-1481, IMROH) and "Dietary lipids, sex and age in pathogenesis of metabolic syndrome”
(DietMetSyn, IP-2016-06-3163, Faculty of \eterinary Medicine, University of Zagreb).
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17.2. Poison Control Centre

8 EMPLOYEES

HEAD
Rajka Turk, MSc, professional advisor in science

ASSOCIATES
Researchers of the Occupational and Environmental Health Unit (Chapter 15.5.)

® PROFESSIONAL WORK

The information service of the PCC received 2401 calls from health institutions and professionals
in Croatia regarding acute poisoning incidents. Following requests from the industry, 97 toxicological
evaluations were prepared as well as 4 reports for the registration of pesticides according to the Plant
Protection Products Act and Regulation (EU) No. 1107/2009 on placing of plant protection products on
the market. Following enquiries from the industry, 37 evaluations for the purpose of biocidal products
authorization according to the Biocidal products Act and Regulation (EU) No. 528/2012 concerning
the placement on the market and use of biocidal products. Collaboration with the Agency for Medicinal
Products and Medical Devices of Croatia in monitoring of drug poisonings (pharmacovigilance)
continued. Further work on the revision of the National Action Plan for sustainable use of pesticides
as well as accompanying ordinances was continued with the Ministry of Agriculture. Collaboration
with the Ministry of Work and Pension System on the amendments of the Directive 2004/37/EC on
the protection of workers from the risks related to exposure to carcinogens or mutagens at work also
continued. Further work on the compilation of new Guidelines for the use of Antidotes in emergency
medicine was initiated, in collaboration with the Croatian Institute for Emergency Medicine and
Croatian Institute for Public Health Department for Toxicology.

Annual reports of the PCC continued to be published in the journal Archives of Industrial Hygiene and
Toxicology in English and Croatian (177). A professional paper on occupational poisonings recorded at
the PCCin 2018 was also published (117). Publication of short communications for the general public
on recent poisoning incidents and their prevention was continued through the Institute’'s website
(180).

The PCC continued to participate in the prospective epidemiological study entitled “Study on
Viperidae Family Snakebites in Central and Eastern European Countries (CEE-VIPER)" (leader:
M. Brvar, MD, PhD, Slovenian Poison control centre, Ljubljana, Slovenia) with data about incidence
and characteristics the European viper envenomations for which the PCC was consulted in 2019.

The PCC also started to participate in the epidemiological study on poisonings by refillable
electronic cigarettes entitled “PRECISE Project: Potential Risks from Electronic Cigarettes & their
technical Specifications in Europe” (leader: A. Vardavas, MD, PhD, Medical School, Universitiy of
Crete, Heraclion, Greece). Results of the pilot phase of the PCC project “Preventing child poisonings
by educational intervention aimed at parents of preschool children” were presented at the
39" International Congress of the European Association of Poisons Centres and Clinical Toxicologists
(Naples, Italy) (264).

Evaluation of the proposal for harmonised classification and labelling at EU level of
4-vinylcyclohexene diepoxide, prepared for the European Chemicals Agency (ECHA), as the
Committee for Risk Assessment's rapporteur (361).
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18. RESEARCH AREA “SUMBAR"

® HEAD

Josip Toncic, MSc, DVM, professional associate in science
® PROFESSIONAL WORK

The Research Area “Sumbar” is located east of the city of Karlovac (GPS coordinates: 45.5297,
15.6322) with a zone of 2,153 ha mainly covered by an English oak (Quercus robur) and hornbeam
(Carpinus betulus) forest. “Sumbar” is a unique ecosystem in which the activities of safeguarding,
control, and improvement of the habitat's stability are undertaken. Within the scope of these
activities, a very important activity is the environmental study of water, soil, air, and biological
material, which is related to natural and anthropogenic environmental pollution and the main goal
is to preserve a healthy habitat.

A background ionising radiation monitoring RS 131 HP lonization Chamber: Reuter Stokes type
was performed continuously. The entire measuring system is connected to the telecommunication
system, which allows real-time online data monitoring. Measurements were performed with mobile
ALARA devices at various microlocations. All collected data were later processed, evaluated, and
correlated in the Radiation Dosimetry and Radiobiology Unit. Part of the proposed activities in the
scope of the Horizon 2020 EUROATOM (Integrating Radiation Protection Research in the European
Union) call ref: NFRP-07-2015 programme was also carried out at “Sumbar”.

Measurements with HORIBA APNA-360 (Ambient NOx Monitor), HORIBA APOA-360 (Ambient O,
Monitor) and Sven Leckel Sequential Sampler SEQ47/50, which measure NO, NO,, NO , O, and PM,
were continued within the scope of the programme of monitoring air pollution and quality.
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19. COMPANY OWNED BY THE INSTITUTE

Occupational Health Polyclinic of the Institute for Medical Research and Occupational Health Ltd.,
Ksaverska cesta 2, Zagreb

DIRECTOR
Prim Jelena Macan, PhD, MD, permanent scientific advisor (90 % of working hours at the Institute,
10 % at the Polyclinic)

ASSOCIATE
Franka Sakic, senior technician (90 % of working hours at the Institute, 10 % at the Polyclinic)

® BUSINESS RESULTS

The professional activity of the Occupational Health Polyclinic of the Institute for Medical
Research and Occupational Health Ltd. continued operating in 2019 providing services in the domain
of occupational and sports medicine, and internal medicine. The outpatient clinic provided a total of
441 medical services for 322 customers. An occupational medicine specialist delivered 10 judicial-
medical expertises for the Administrative Court in Zagreb, Municipal Courts in Rijeka, Bjelovar, Velika
Gorica, Commercial Court in Zagreb, and Municipal Civil Court in Zagreb). J. Macan was appointed
as main supervisor by the Croatian Ministry of Health for 7 residents in occupational and sports
medicine. The Psychotherapy Office led by A. Bjelajac, PhD, psychologist and psychotherapist,
continued working within the company. Twelve clinical psychological examinations were performed
on the request of the occupational medicine specialist. The company operated positively in 2019.
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20. PUBLISHING

The Institute is the publisher of the scientific journal Arhiv za higijenu rada i toksikologiju — Archives of
Industrial Hygiene and Toxicology, print: ISSN 0004-1254, online: ISSN 1848-6312.

Prof Dr Marko Sarc F.CA

EDITORIM CHIEF
Mewvenka Koplar

ASSISTANT EDITORS
Irena Briic KaraConji lelena Macan

REGIOMAL EDITORFORSLOVENIA
Marija SollnerDalenc

MANUSCRIPTEDITORS EDITORIAL ASSISTANT
Dado Cakalo

CORYEDITORS
Dado Cakalo, MaksoHerman

TECHNICAL EDITING & LAYOUT
Nevenka Kopjar, Makso Herman

STATISTICSEDITOR
Jelena Kovadic

CROATIAN LANGUAGE REVISION
Ivanka Senda

SUBSCRIPTIONS
Wesna Lazanin

PRINT
Denona, Zagreb

Financially supported by the Ministry of Science and
Eiipcal ion

THE OFFICIAL JOURNAL OF

Croatian Medical Association — Croatian
Society on Docupational Health

Croatian Society of Todcology
Slorenian Sodety of Toauicology
Croatian Radiation Protection Assodation
Croatian &ir Pollution Prevention Association

EXECUTIVE EDITORIAL BOARD

lvan Besli¢ (Croatia
Tomislay Bituh (Croatia)
Adrijana Bjelajac (Croatia)
Irena Bréié Karacon)i (Croatia)
Selma Cwijetic Avdagi¢ [Croatia)
Domagoj Bikic (Croatia)
AzraHursidic Radulovic [Croatia)
lwan Kosalec (Croatia)
Jelena Kovadic {Croatia)
Zriinka Kewarik (Croatia)
lernej KuZner {Slovenia)
AnaLucic Vrdoljak {Croatia)
lelenaMacan (Croatia)
Marin Mladinic (Croatial
Mirjana Pavlica {Croatia)
Branko Petrinec {Croatia)
AlicaFizent (Croatia)
Marija Sollner Dolenc {Slovenia)
Maja Segui Klarié [Croatia)

ADVISORY EDITORIAL BORD

Maohammad Abdollahi {Irank Billana Antonijewd (Serbial; Michagl Aschner LISAE Stephen W. Barron
{USAak Viasta Bradamante {Croatia); Petar Bulat {Sertial; Maria Elena Caldardn Segura (Mexicol; P. Jorge
Chedrese (Canadal: lageda Coko Jelinic {Croatiak Vika Dolzan (Skoweniak Damjana Crobne {Slovenia):
Hugh L Evams {USA) Zdenko Franic (Croatia); Radovan Fuchs (Croatia); Comado Lodowvico Galli itaby);
Lars Gerhardsson {(Swedank Milica Gomzi (Croatiak Andrew Wallace Hayes {USA)L Michael €. Henson
{USAE Jasminka llich-Emst {US&); Mumtaz [scan (Turkeyk Lillana Kaliterna Lipowtan (Croatiak Yiadimir
Kendrovski Macedonkal: Sanjf Kezi {Metherlands); Lisbeth E. Krudsen (Denmarkp Samo Hreft
{Slovenia); Dirk W. Lachenmeker iGemanyk Sndreas L Lopata {australiak Mancelle Lot {takk Ester
Lowvdin Barke {Sloweniak Richard A Manderdlle (Canadal Velimir Matkowt WU5&F Saweta Miljanic
{Croatlal Kennath & Mundt LUS&k Michael Masterack (Gemmanyl; Kredimir Pawelld (Croatia); Maja
Peraica {Croatial; Martina Plasek {Croatial; Mirjana Radenkouic (Serblal Zoran Radic (US&) Milos B.
Rajkovic [Serblak: Pater Raspor (Sloveniak Biserka Foss (UK); Zvonko Rumbaldt (Croatial; Yusuf Sevgiler
{Turkeyk Mikolajs Sjakste (Latvial; Krefimir Sega (Croatial; Horst Thiemmann (Gemany); Andreas
Thrasywulow (Greecel Christopher M. Timperley UK)E Rkin Verstragte (Belgiumi Carla Viegas
Portugall: Slavica Vudinié (Serbial: Robert Winker {Austria)

General information about the journal

Articles from the fields of occupational health, toxicology, ecology, chemistry, biochemistry, biology,
pharmacology, and psychology are edited in line with modern standards. The journal's publication is
financially supported by the Ministry of Science and Education and, to a smaller extent, subscriptions.
The Archivesis issued four times a year.
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The Archives is indexed in SCI-Expanded, Medline/PubMed, Scopus, and many other databases. The
Impact Factor (IF) for 2019 was 1.436, which is the highest IF value since the journal was listed in InCites
Journal Citation Reports (Clarivate Analytics). The 5-year IF was 1.606, which is the highest value ever
achieved in the journal's history. The Archives is currently ranked within the third Quartile (Q3) in the
Public, Environmental & Occupational Health and the fourth Quartile (Q4) in the Toxicology area, based
on the previous year's achievements. The Archives ranks fifth on the list of all Croatian journals by IF value
(regardless of the area of publication).

IF values of the Arhives since its listing in InCites Ranking of Croatian journals
Journal Citation Reports (Clarivate Analytics) according to IF (Clarivate Analytics)

Year IF 5-years IF Select Full Journal Title Total Cites ]',m Eigenfactor Score

Al actor

2018 1.436 1.606 e

2017 1.117 1.335 1 B orForest % 225 0.00058

2016 1.395 1.320

201 5 O 971 1 01 9 2 Biochemia Medica 1,810 2202 0.00331

2014 0.932 1.120 3 GROATIANMEDICAL 167 164 000177

2013 0.727 0.980

E— ~z B 4 FOOD TECHNOLOGY AND 20 1517 0.00129

Arhiv za Higijenu Rada i
2011 1.048 - 5 ﬁi’é‘f;'iﬂé?‘ﬂ';'gflﬁhéﬁ of 780 14% 0.00097
2010 0.826 — Toxicology

The citation of the Archives in 2019 was very good. As of 2 Jan 2020, the Web of Science database
recorded 4,132 citations of articles published since 2008, when the journal was included in the database
to date. The h-index of the Archives for the period 2008 - 2019 according to the Web of Science database
is 27.

During 2019, the Editorial Office of the Archives received a total of 144 submissions, most of which
were submitted through the journal’s online system available at https:/arhiv.imi.hr and the remainder by
e-mail (arhiv@imi.hr). Most of the submissions covered topics from toxicology, while occupational health
and psychology followed with a somewhat smaller number of submissions.

4% 1%

4%

B Toxicology
m Cccupational health and psychology
m [Medicine
Ecology
B Ocoupational environment canditions

m Biology

Distribution of articles submitted in 2019 according to research areas

Most of the manuscripts received (80 %) referred to original scientific papers and review papers (12 %),
while other categories of manuscripts were less represented.
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B Criginal paper
W Review
m Case report
Letter to the Editar
m Editorial

Distribution of manuscripts submitted in 2019 according to article type

The manuscripts were submitted by authors from 27 different countries. The largest number of
manuscripts was submitted from Croatia (17 %) and Turkey (17 %), followed by authors from Iran (15 %),
Slovenia (7 %), and Serbia (6 %), while other countries were represented by less than 5 %.
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Distribution of articles submitted in 2019 according to origin country

The rejection rate was 60 % (86 of 144 manuscripts received were rejected). Most of them (67 %) were
rejected by the Editor-in-Chief or an Editorial Board decision because of poor quality or failure to meet the
minimum criteria for review, while others were rejected due to negative reviews.

Each submission is screened for plagiarism by the iThenticate Plagiarism Detection Software. The
contained Crossref Similarity Check is used to check the authenticity of a submission against a vast
database of scientific literature published worldwide. Access to the aforementioned software system is
enabled through the journal’s cooperation with its online publisher Sciendo.

In 2019, four regular issues of Volume no. 70 were published, containing articles published in six
categories: Original article (29), Review/Mini-Review (9), Letter to the Editor (2), Note (1), Technical Paper
(1) and Editorial (1). In addition to regular manuscripts, articles in the /n memoriam and Reports categories
were also published. According to the attendance on the Portal of Scientific Journals of the Republic of
Croatia (HRCAK) during 2019, the Archives holds a high position in relation to other journals in the fields
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of biomedicine and health and the natural sciences. The total number of visits to the Archives through the
HRCAK website was 2,114,339 on 2 Jan 2020.

\RHI\ ARHIV | ARHIV ARHI
- g /}

\RCHIVIES \RCHIVES A\RCHIVES ARCHIN |.:._r.1:\

Cover pages of all Archivesissues published in 2019 (Volume 70)

Throughout 2019, the journal continued to operate in accordance with high standards of editorial
work comparable to foreign journals. The Archives is a regular member of the Committee on Publication
Ethics (COPE) and the Editors are members of the Mediterranean Editors and Translators and European
Association of Science Editors (EASE).

The journal's editors work continuously to promote the reputation of the journal domestically and
internationally, which includes contacts with researchers and professional associations. For participants
of the Specialisation in Occupational Health and Sports, which takes place at the Institute under the
mentorship of Dr J. Macan, on 29 Nov 2019, a workshop entitled How to write and publish a good case
report or case series was held by D. Cakalo, I. Bréi¢ Karaconji, and N. Kopjar. The regular publication of
the journal and its successful operation during 2019 was achieved by the enthusiasm of the Editorial
Office and due to their large number of working hours spent in daily activities such as language and
technical editing, print layout preparation, maintenance of the online submission system and manuscript
management, digitalization of old volumes, and other administrative affairs within the journal.

The journal is available free of charge to the foreign and domestic scientific public through the link
https:/hrcak.srce.hr/aiht (all regular issues published from 1946 to the present and the most important
supplements are available). Full text articles in PDF format are also available through Sciendo’s service
(https:/content.sciendo.com/view/journals/aiht/aiht-overview.xml).
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21. PRILOZI

A. OVLASTENJA INSTITUTA

® Ministarstvo zdravstva RH — ovlastenje za provodenje Programa specijalistickog usavrsavanja doktora
medicine u podrucju medicine rada i sporta, u dijelu programa Profesionalne bolesti, bolesti u svezi s
radom i profesionalna toksikologija. Ovlastenje od prosinca 2018. vrijedi do izdavanja novog rjesenja.

® Ministarstvo zastite okolisa i energetike RH — dozvola za obavljanje djelatnosti pracenja kvalitete
zraka. Ovlastenje vrijedi do 20. prosinca 2020.

® Ministarstvo zastite okolisa i energetike RH — dozvola za obavljanje djelatnosti osiguranja
kvalitete mjerenja i podataka kvalitete zraka (referentni laboratorij) za metode:
» HRN EN 12341:2014 (EN 12341:2014): Odredivanje masene koncentracije PM, i PM
frakcije lebdecih Cestica
» HRNEN 14902:2007 (EN 14902:2005), HRN EN 14902/AC:2007 (EN 14902:2005/AC:2006):
Odredivanje koncentracije Pb, Cd, As i Ni u PM, | frakciji lebdecih Cestica
» SIS-TP CENT/TR 16243:2011 (CEN/TR 16243:2011): Odredivanje masenih koncentracija
elementnog i organskog ugljika u lebdecim cesticama u vanjskome zraku
» HRN EN 15549:2008 (EN 15549:2008): Odredivanje koncentracija benzo(a)pirena u
vanjskome zraku
= SIS-TP CENT/TR 16269:2011 (CEN/TR 16269:2011): Odredivanje masenih koncentracija
aniona i kationa u lebdecim Cesticama
» HRS CEN/TS 16645:2016 (CEN/TS 16645:2014): Odredivanje koncentracija benzo(a)
antracena, benzo(b)fluorantena, benzo(j)fluorantena, benzo(k)fluorantena, dibenzo(a,h)
antracena, indeno(1,2,3-cd)pirena i benzo(ghi)perilena u vanjskom zraku.
Ovlastenje vrijedi do 20. prosinca 2020.

25

® Drzavni zavod za radiolosku i nuklearnu sigurnost — ovlastenje za obavljanje strucnih poslova
zastite od ionizirajuceg zracenja:
» mjerenje osobnog vanjskog ozracenja izlozenih radnika ili osoba koje se obucavaju ili obrazuju
zarad s izvorima ionizirajuceg zracenja
» ispitivanje rendgenskih uredaja, akceleratora i drugih uredaja koji proizvode ionizirajuce
zracenje te davanje misljenja s procjenom opasnosti na osnovi mjerenja i proracuna
» ispitivanje zatvorenih radioaktivnih izvora i uredaja sa zatvorenim radioaktivnim izvorima te
davanje misljenja s procjenom opasnosti na osnovi mjerenja i proracuna
» ispitivanje prostorija u kojima se radi s izvorima ionizirajuceg zracenja te izrada dokumenata
iz kojih je vidljivo udovoljava li prostorija propisanim uvjetima zastite od ionizirajuceg zracenja
» ispitivanjeipracenje vrste i aktivnosti radioaktivnih tvari u zraku, tlu, moruy, rijekama, jezerima,
podzemnim vodama, oborinama, vodi za pice, hrani i predmetima opce uporabe
» ispitivanje koncentracije radona i potomaka radona u zraku.
Ovlastenje vrijedi do 10. prosinca 2020.

® Ministarstvo poljoprivrede RH - ovlastenje za obavljanje analiza: hrana, hrana za zivotinje, prirodna
mineralna, prirodna izvorska i stolna voda.
Ovlastenje od 26. travnja 2016. vrijedi do izdavanja novog rjeSenja.
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B. SURADNE USTANOVE

Sporazumi o suradnji

GODINA

RED.BR. NAZIV USTANOVE POTPISIVANJA
1. Institut za istrazivanje i razvoj odrzivih eko sustava 2005.
2. Medicinski fakultet Sveucilista J. J. Strossmayera u Osijeku 2013.
3. Sveuciliste u Rijeci 2013.
4, SveuciliSte u Zagrebu 2013.
5 Grad Zagreb 2014,
6. Institut ,Jozef Stefan” 2014,
7. Nastavni zavod za javno zdravstvo ,Dr. Andrija §tampar“ 2014,
8. SveuciliSte u Mostaru 2014,
9. SveuciliSte u Zadru 2014,
10. Veterinarski fakultet Univerziteta u Sarajevu 2014,
11. Hemijski fakultet Univerziteta u Beogradu 2015.
12. Hrvatski zavod za javno zdravstvo 2015.
13. Institut za fiziku 2015.
14. Ministarstvo unutarnjih poslova RH 2015.
15. Agencija za lijekove i medicinske proizvode RH 2016.
16. Ericsson Nikola Tesla d.d. 2016.
17. Klinicki bolnicki centar Zagreb 2016.
18. Rudarsko-geolosko-naftni fakultet Sveucilista u Zagrebu 2016.
19. Sveuciliste Sjever 2016.
20. Grad Kastela 2017.
21. Nuklearna elektrana Krsko 2017.
22. Institut za hemiju, tehnologiju i metalurgiju, Beograd, Srbija 2018.
23. Metalurski fakultet SveuciliSta u Zagrebu, Sisak 2018.
24, Prirodno-matematicki fakultet Univerziteta u Novom Sadu, Srbija 2018.
25. Prirodno-matematicki fakultet Univerziteta u Sarajevu, BiH 2018.
26. AVANCO d. 0. 0. 2019.

Ostale znanstvenoistrazivacke i stru¢ne suradnje

USTANOVE U REPUBLICI HRVATSKOJ

O NGO U EWN =

Agencija za zastitu okolisa, Zagreb

Agronomski fakultet Sveucilista u Zagrebu

CARNet, Zagreb

Drzavni hidrometeoroloski zavod, Zagreb

Ekonerg d. 0. 0., Zagreb

Fakultet elektrotehnike i racunarstva Sveucilista u Zagrebu
Fakultet kemijskog inzenjerstva i tehnologije Sveucilista u Zagrebu
Farmaceutsko-biokemijski fakultet Sveucilista u Zagrebu

Fond za zastitu okolisa i energetsku ucinkovitost, Zagreb

. Gekom d. 0. 0., Zagreb

. Hrvatski institut za istrazivanje mozga, Zagreb
. Hrvatski sindikat male privrede, obrtnistva, usluznih djelatnostii stranih predstavnistava, Zagreb
. Hrvatski veterinarski institut, Zagreb
. Institut ,Ruder Boskovic", Zagreb

. Kaznionica u Lepoglavi
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16. Klinicka bolnica Merkur, Zagreb

17. Klinicki bolnicki centar Osijek

18. Klinicki bolnicki centar ,Sestre milosrdnice”, Zagreb

19. Klinicki bolnicki centar Zagreb (KBC Zagreb)

20. Klinika za djecje bolesti, Zagreb

21. Klinika za zenske bolesti i porode, KBC Zagreb

22. Medicinski fakultet Sveucilista u Rijeci

23. Medicinski fakultet Sveucilista u Zagrebu

24, Ministarstvo unutarnjih poslova RH, Ravnateljstvo civilne zastite,

25. Sektor za radiolosku i nuklearnu sigurnost

26. Ministarstvo zastite okolisa i energetike RH, Zagreb

27. Nastavni zavod za javno zdravstvo ,Dr. Andrija Stampar’, Zagreb

28. Nastavni zavod za javno zdravstvo Primorsko-goranske zupanije, Rijeka
29. Nezavisni sindikat znanosti i visokog obrazovanja, Zagreb

30. Odgojni zavod Turopolje, Velika Gorica

31. Odjel za biotehnologiju Sveucilista u Rijeci

32. Petrokemija d. d., Kutina

33. Prehrambeno-biotehnoloski fakultet Sveucilista u Zagrebu

34. Prehrambeno-tehnoloski fakultet, Sveuciliste J. J. Strossmayera u Osijeku
35. Prirodoslovno-matematicki fakultet Sveucilista u Splitu

36. Prirodoslovno-matematicki fakultet Sveucilista u Zagrebu

37. Sabor RH, Zagreb

38. Stomatoloski fakultet Sveucilista u Zagrebu

39. Sveuciliste J. J. Strossmayera u Osijeku, Odjel za kemiju

40. Veterinarski fakultet SveuciliSta u Zagrebu

41. Zavod za javno zdravstvo Brodsko-posavske zupanije, Slavonski Brod
42. Zavod za javno zdravstvo Istarske Zupanije, Pula

43. Zavod za javno zdravstvo Koprivnicko-krizevacke zupanije, Koprivnica
44. Zavod za javno zdravstvo Osjecko-baranjske zupanije, Osijek

45. Zavod za javno zdravstvo Zadarske Zupanije, Zadar

USTANOVE U INOZEMSTVU

J
j
j
j

Academic Medical Centre, Amsterdam, Nizozemska

Bundesamt fur Strahlenschutz, Salzgitter, Njemacka

Fakulteta za kemijo in kemijsko tehnologijo Univerza v Ljubljani, Slovenija

Florida State University, Tallahassee, FL, SAD

Helmholtz Zentrum Minchen Deutsches Forschungszentrum fir Gesundheit und Umwelt,
Mtnchen, Njemacka

6. Hungarian Institute for Public Health, Budimpesta, Madarska

7. Institut fir Chemie, Universitat Graz, Austrija

8. Institut fur Physikalische und Theoretische Chemie, Technische Universitat Graz, Graz, Austrija
9. Institut fiir Soziale Okologie, Alpen-Adria-Universitit Klagenfurt, Austrija

10. Institut za biokemijo, Medicinska fakulteta, Univerza v Ljubljani, Ljubljana, Slovenija

11. Institut za patolosko fiziologijo, Medicinska fakulteta, Univerza v Ljubljani, Ljubljana, Slovenija
12. Institute for Nuclear Research, Hungarian Academy of Sciences, Debrecen, Madarska

13. Institute of Basic Medical Sciences, University of Oslo, Oslo, Norveska

14. Institute of Macromolecular Chemistry, Academy of Sciences of the Czech Republic, Prag, Ceska
15. Institute of Nature Conservation of Polish Academy of Sciences, Krakow, Poljska

uFEWN-=
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16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

International Atomic Energy Agency, Be¢, Austrija

Joint Research Centre of the European Commission, Bruxelles, Belgija

Malopolski VVoivodeship Inspectorate of Environmental Protection, Krakow, Poljska
Mazovian Voivodeship Inspectorate of Environmental Protection, Varsava, Poljska
Nacionalni institut za biologijo, Ljubljana, Slovenija

National Reference Laboratory of CIEP, Krakow, Poljska.

NMR laboratérium, Pannon Egyetem, Veszprém, Madarska

Polish Chamber of Commerce for Sustainable Development (PIGE), Varsava, Poljska
Prirodno-matematicki fakultet, Univerzitet u Kragujevcu, Srbija

Umweltbundesamt (UBA), Langen, Njemacka

UHasselt University Belgium, Campus Diepenbeek, Agoralaan Gebouw H, Diepenbeek, Belgija
Universidad Autonoma de Tlaxcala, Universidad Nacional Autonoma de México, Meksiko
Universitat Osnabriick, Osnabriick, Njemacka

Universitatsklinikum Hamburg-Eppendorf (UKE), Hamburg, Njemacka

University of California at San Diego, La Jolla, CA, SAD

University of Rouen, Mont-Saint-Aignan, Francuska

Univerzita Hradec Kralové, Hradec Kralové, Ceska

VITO- Vlaamse Instelling voor Technologisch Onderzoek, Mol, Belgija
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C. PRIHODI INSTITUTA

RED.BR. VRSTA PRIHODA 1ZNOS (HRK) %
A PRIHODI I1Z DRZAVNOG PRORACUNA 42.030.966 75,68
1. Place i prijevoz na posao za zaposlenike 25.314.386 45,58
2. Place, prijevoz i naknade za znanstvene novake 411174 0,74
3. Programsko financiranje Instituta 3.617.568 6,51
4, Jubilarne nagrade, otpremnine, potpore za opremanje doktorata 164.936 0,30
5. Regres za godiSnji odmor, boZicnica i dar djeci za Dan svetog Nikole 411.750 0,74
6. Pomoci zaposlenicima za rodenje djeteta, bolovanje i smrtne slucajeve 45,518 0,08
7. Povrat naknade zbog nezaposljavanja osoba s invaliditetom 37.125 0,07
8. Nacionalno sufinanciranje Projekta ReC-IMI 83.253 0,15
o. Bilateralni projekti 106.398 0,19
10. Potpore za prijavu projekata i za popularizaciju znanosti 25.631 0,05
11. Ministarstvo zastite okolisa i energetike RH - financiranje projekta AIRQ 9.147.287 16,47
12. Projekti Hrvatske zaklade za znanost 2.665.940 4,80
B PRIHODI OD PRUZENIH USLUGA NA TRZISTU 5.702.144 10,27
1. Gradski ured za gospodarstvo, energetiku i zastitu okoliSa, Zagreb 804.214 1,45
2. Klinicki bolnicki centar Zagreb 491.067 0,88
3. Drzavni zavod za radiolosku i nuklearnu sigurnost, Zagreb 48.521 0,09
4, Klinicki bolnicki centar ,Sestre milosrdnice”, Zagreb 396.198 0,71
5. Zagrebacke otpadne vode d. o. 0., Zagreb 257.652 0,46
6. Klinicka bolnica Dubrava, Zagreb 283.890 0,51
7. Zavod za javno zdravstvo Koprivnicko-krizevacke Zupanije, Koprivnica 212.064 0,38
8. Ekonerg - Institut za energetiku i zastitu okolisa d. 0. 0., Zagreb 143.120 0,26
9. Hrvatski zavod za zdravstveno osiguranje, Zagreb 170.733 0,31
10. Ministarstvo unutarnjih poslova RH, Zagreb 496.750 0,89
11. Zavod za javno zdravstvo Brodsko-posavske zupanije, Slavonski Brod 64.000 0,12
12. Grad Vinkovci 73.227 0,13
13. Medunarodna zracna luka Zagreb d. d. 107.520 0,19
14. Syngenta Agro d. 0. 0. Zagreb 48.125 0,09
15. Nastavni zavod za javno zdravstvo ,Dr. Andrija Stampar” 41.097 0,07
16. Dom zdravlja Splitsko-dalmatinske Zupanije, Split 78.050 0,14
17. Cesta d. 0. 0. Pula 91.250 0,16
18. HEP Proizvodnja d. 0. 0., Zagreb 69.400 0,12
19. Op¢a bolnica Varazdin 67.450 0,12
20. Op¢a bolnica Sibensko-kninske Zupanije, Sibenik 83.960 0,15
21. Bayer d. 0. 0. Zagreb 110.000 0,20
22. Crosco naftni servisi d. o. o. 45.467 0,08
23. Ispitivanje i mjerenje radioaktivnosti uzoraka 83.452 0,15
24, Ocjena ekoloske prikladnosti objekata 189.781 0,34
25. Dozimetrija izvora zracenja 712.225 1,28
26. Laboratorijske usluge - pacijenati 133.991 0,24
27. Laboratorijske analize i toksikoloSke ocjene uzoraka 368.693 0,66
28. Arhiv — pretplata 5.787 0,01
29. Izbori u zvanja, eticko povjerenstvo, konzultantske usluge 24.460 0,04
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C PRIHODI OSTVARENI I1Z OSTALIH IZVORA 7.804.483 14,05
1. DHMZ - Program mjerenja razine oneciscenosti u Drzavnoj mrezZi 3.939.626 7,09
2. Medunarodni projekti 620.688 1,12
3. Prihodi iz EFRR-a za financiranje Projekta REC-IMI 471.764 0,85
4, Fond za zastitu okolisa - sufinanciranje projekta AIRQ 1.588.393 2,86
5. Prihodi od dividendi, kamata i pozitivnih tecajnih razlika 54.698 0,10
6. Refundacije troskova 146.011 0,26
7. Prihodi od prodaje stanova i automabila 22.978 0,04
8. Donacije i pomodi 780.000 1,40
9. Ostali prihodi i sufinanciranje troskova 180.325 0,32
A+B+C UKUPNI PRIHOD 55.537.593 100,00




Prilozi 197

D. PUBLIKACIJE DJELATNIKA INSTITUTA

KATEGORIJA PUBLIKACIJE BROJ RADOVA
D.1. Znanstveni, pregledni i strucni radovi (+ prihvaceni za objavu u 2020.) 130 (+26)
Radovi u ¢asopisima indeksiranim u bazi WoS 89
Radovi u ¢asopisima indeksiranim u bazi WoS prihvaceni za objavu u 2020. 26
Radovi u ¢asopisima indeksiranim u ostalim bazama 5
Radovi u neindeksiranim ¢asopisima 3
Radovi u zbornicima skupova odrzanih u RH 25
Radovi u zbornicima skupova odrzanih u inozemstvu 8
D.2. Knjige, casopisi, zbornici 20
Autor ili urednik knjige 1
Rad ili poglavlje u knjizi 16
Urednik ¢asopisa ili zbornika 3
D.3. Ostale publikacije 4
Tiskana izdanja 3
Elektronicka izdanja 1
D.4. Kvalifikacijski radovi 18
Radovi djelatnika Instituta 2
Radovi pristupnika s mentorom/komentorom na Institutu 16
D.5. Kongresna priopcenja na skupovima odrzanim u RH 65
Sazetci u Casopisima indeksiranim u bazi WoS 0
SazZetci u ostalim Casopisima i knjigama sazetaka 65
Sazetci u elektronickom izdanju 0
D.6. Kongresna priopcenja na skupovima odrzanim u inozemstvu 76
Sazetci u Casopisima indeksiranim u bazi WoS 12
SazZetci u ostalim ¢asopisima i knjigama sazetaka 62
Sazetci u elektronickom izdanju 2
D.7. lzvjestaji strucne djelatnosti 23
Nacionalni projekti, ugovori i suradnje 21
Medunarodni projekti, ugovori i suradnje 2
UKUPNO PUBLIKACIJA OBJAVLIENIH U 2019. (+ prihvacenih za objavu u 2020.) 336 (+26)

D.1. ZNANSTVENI, PREGLEDNI | STRUCNI RADOVI

Radovi u ¢asopisima indeksiranim u bazi WoS

1.

AGHAJANYAN A, FUCIC A, TSKHOVREBOVA L, GIGANI O, KONJEVODA P. Genome damage in children with
classical Ehlers-Danlos syndrome - An in vivo and in vitro study. Eur ] Med Genet 2019;62(11):103546.
(znanstveni rad, Q3)

ARENAS-HUERTERO F, ZARAGOZA-OJEDA M, SANCHEZ-ALARCON J, MILIC M, SEGVIC KLARIC M,
MONTIEL-GONZALEZ JM, VALENCIA-QUINTANA R. Involvement of AhR pathway in toxicity of Aflatoxins
and other mycotoxins. Front Microbiol 2019;10:2347. (pregledni rad, Q1)

AZQUETA A, MURUZABAL D, BOUTET-ROBINET E, MILIC M, DUSINSKA M, BRUNBORG G, M@LLER P,
COLLINS AR. Technical recommendations to perform the alkaline standard and enzyme-modified comet
assay in human biomonitoring studies. Mutat Res Gen Tox En 2019;843:24-32. (pregledni rad, Q3)
BABIC Z, FRANIC Zr, MACAN ). Keeping children safe from harmful household products: a survey on safety
practices in Croatia. Arh Hig Rada Toksikol 2019;70:60-1. (pismo uredniku, Q3)

BABIC Z, KEZIC S, MACAN J. Individual susceptibility to contact sensitization: the role of TNF alpha 308G>A
polymorphism and atopy. Eur ] Dermatol 2019;29:75-80. (znanstveni rad, Q1)

BACANI M, NOVAK M, KOKANOVIC ], BABICD. Composites of multiwall carbon nanotubes and conducting polyaniline:
Bulk samples and films produced from a solution in chloroform. Curr Appl Phys 2019;19:775-9. (znanstveni rad, Q2)
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10.

11.

12.

13.

14,

15.

16.

17.

18.
19.

20.

21.

22.

23.

24,

25.

26.

27.

BARBIR R, GOESSLER W, CURLIN M, MICEK V/, MILIC Mi, VUKOVIC B, MILIC Ma, LJUBOJEVIC M, DOMAZET
JURASIN D, VINKOVIC VRCEK I. Protein corona modulates distribution and toxicological effects of silver
nanoparticles in vivo. Part Part Syst Charact 2019;36:1900174. (znanstveni rad, Q1)

BASICA B, MIHALJEVIC I, MARAKOVIC N, KOVACEVIC R, SMITAL T. Molecular characterization of zebrafish
Gstr1, the only member of teleost-specific glutathione S- transferase class. Aquat Toxicol 2019;208:196-
207. (znanstveni rad, Q1)

BAUMANN K, KORDIC L, MOCIBOB M, SINKO G, TOMIC S. Synthesis and in vitro screening of novel
heterocyclic g-D-gluco- and B-D-galactoconjugates as butyrylcholinesterase inhibitors. Molecules
2019;24:2833-47. (znanstveni rad, Q2)

BOSAK A, OPSENICA DM, SINKO G, ZLATAR M, KOVARIK Z. Structural aspects of 4-aminoquinolines
as reversible inhibitors of human acetylcholinesterase and butyrylcholinesterase. Chem Biol Interact
2019;308:101-9. (znanstveni rad, Q2)

CEDILAK M, BANJANAC M, BELAMARIC D, RADICEVIC AP, FARAHO |, ILIC K, CUZIC S, GLOJNARIC |, HABER
VE, BOSNAR M. Precision-cut lung slices from bleomycin treated animals as a model for testing potential
therapies for idiopathic pulmonary fibrosis. Pulm Pharmacol Ther 2019;55:75-83. (znanstveni rad, Q2)
COLLINS A, MILIC M, BONASSI S, DUSINSKA M. The comet assay in human biomonitoring: Technical and
epidemiological perspectives. Mutat Res 2019;843:1-2. (uvodnik, Q3)

CVIJETIC AVDAGIC S, KOVACIC J. Association between quantitative bone ultrasound and self-reported
physical activity in nursing homes residents. Eur Geriatric Med 2019;10:659-66. (znanstveni rad, Q3)
DOMIJAN A-M, MARJANOVIC CERMAK AM, VULIC A, TARTARO BUJAK I, PAVICIC I, PLEADIN J, MARKOV
K, MIHALJEVIC B. Cytotoxicity of gamma irradiated aflatoxin B, and ochratoxin A. ] Environ Sci Health B
2019;54:155-62. (znanstveni rad, Q3)

DVORSCAK M, FINGLER S, MENDAS G, STIPICEVIC S, VASILIC Z, DREVENKAR V. Distribution of
organochlorine pesticide and polychlorinated biphenyl residues in lake sediment cores from the Plitvice
Lakes National Park (Croatia). Arch Environ Contam Toxicol 2019;77:537-48. (znanstveni rad, Q3)
DVORSCAK M, STIPICEVIC S, MENDAS G, DREVENKAR V, MEDUNIC G, STANCIC Z, VUJEVIC D. Soil burden
by persistent organochlorine compounds in the vicinity of a coal-fired power plantin Croatia: A comparison
study with an urban-industrialized area. Environ Sci Pollut Res 2019;26:23707-16. (znanstveni rad, Q2)
FEITOUMATT LH, KARAICA D, DYC C, OULD B, ABDALLAHI'S, MOULAYE M, BA OY, MULLIE W, FRETEY J. Sea
turtle stranding events along the Mauritanian coast. Salamandra 2019;55:199-201. (znanstveni rad, Q2)
FRANIC Z. Apisumarstvo - péelarstvo i Sumarstvo. Sumarski list 2019;143:279-90. (pregledni rad, Q&)
FRANIC Zr, BABIC Z, BJELAJAC A, MACAN J. Factors related to skin health in hairdressing apprentices from
two Croatian regions. Contact Dermatitis 2019;81:266-73. (znanstveni rad, Q1)

FRANIC Z, BRANICA G. Long-term investigations of '3Cs and "3Cs activity concentrations in honey from
Croatia. Bull Environ Contam Toxicol 2019;102:462-7. (znanstveni rad, Q3)

FUCHS N, MILJIANIC A, JURIC A, KATIC A, BRAJENOVIC N, MICEK V, FUCHS R, BRCIC KARACONII I.
Optimisation of a gas chromatography-mass spectrometry method for the simultaneous determination of
tetrahydrocannabinol and its metabolites in rat urine. Arh Hig Rada Toksikol 2019;70:325-31. (znanstveni
rad, Q3)

FUCIC A, AGHAJANYAN A, CULIG Z, LE NOVERE N. Systems oncology: Bridging pancreatic and castrate
resistant prostate cancer. Pathol Oncol Res 2019;25:1269-77. (znanstveni rad, Q2)

GAJSKI G, GERIC M, DOMIJAN A-M, GoLUBOVIC I, GARAJ-VRHOVAC V. Evaluation of oxidative stress
responses in human circulating blood cells after imatinib mesylate treatment — Implications to its
mechanism of action. Saudi Pharm ] 2019;27:1216-21. (znanstveni rad, Q1)

GAJSKI G, ZEGURA B, LADEIRA C, POURRUT B, DEL BO' C, NOVAK M, SRAMKOVA M, MILIC M, GUTZKOW
KB, COSTA S, DUSINSKA M, BRUNBORG G, COLLINS A. The comet assay in animal models: From bugs to
whales — (Part 1 Invertebrates). Mutat Res Rev 2019;779:82-113. (pregledni rad, Q1)

GAJSKI G, ZEGURA B, LADEIRA C, POURRUT B, DEL BO' C, NOVAK M, SRAMKOVA M, MILIC M, GUTZKOW
KB, COSTA S, DUSINSKA M, BRUNBORG G, COLLINS A. The comet assay in animal models: From bugs to
whales — (Part 2 VVertebrates). Mutat Res Rev 2019;781:130-64. (pregledni rad, Q1)

GERIC M, GAJSKI G, DOMIJAN A-M, GARAJ-VRHOVAC V, FILIPIC M, ZEGURA B. Genotoxic effects of
neurotoxin B-N-methylamino-I-alanine in human peripheral blood cells. Chemosphere 2019;214:623-
32. (znanstvenirad, Q1)

GERIC M, GAJSKI G, MIHALJEVIC B, MILJANIC S, DOMIJAN A-M, GARAJ-VRHOVAC V. Radioprotective
properties of food colorant sodium copper chlorophyllin on human peripheral blood cells in vitro. Mutat
Res 2019;845:403027. (znanstveni rad, Q3)
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28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

40.

41,

42,

43,

44,

GERIC M, POPIC J, GAJSKI G, GARAJ-VRHOVAC V. Cytogenetic status of interventional radiology unit
workers occupationally exposed to low-dose ionising radiation: A pilot study. Mutat Res 2019;843:46-
51. (znanstveni rad, Q3)

IVANIC M, FIKET Z, MEDUNIC G, FURDEK TURK M, MAROVIC G, SENCAR J, KNIEWALD G. Multi-element
composition of soil, mosses and mushrooms and assessment of natural and artificial radioactivity of a
pristine temperate rainforest system (Slavonia, Croatia). Chemosphere 2019;215:668-77. (znanstveni
rad, Q1)

JAKSIC D, KOCSUBE S, BENCSIK O, KECSKEMETI A, SZEKERES A, JELIC D, KOPJAR N, VAGVOLGYI C, VARGA,
SEGVIC KLARIC M. Aflatoxin production and in vitro toxicity of Aspergilli section Flavi isolated from air
samples collected from different environments. Mycotoxin Res 2019;35:217-30. (znanstveni rad, Q2)
JOVANOVIC G, HERCEG ROMANIC S, STOJIC A, KLINCIC D, MATEK SARIC M, GRZUNOV LETINIC J, POPOVIC
A. Introducing of modeling techniques in the research of POPs in breast milk — A pilot study. Ecotoxicol
Environ Saf 2019;172:341-7. (znanstveni rad, Q1)

JURICA K, VRDOLJAK J, BRCIC KARACON]JI I. Food defence systems as an answer to food terrorism. Arhiv
Hig Rada Toksikol 2019;70:232-55. (pregledni rad, Q3)

JURKIN D, ZGORELEC Z, RINKOVEC J. Koncentracije Pt, Pd i Rh u tlu i vegetaciji / Concentrations of Pt, Pd
and Rh in soil and vegetation: A review. ] Cent Eur Agric 2019;20:686-99. (pregledni rad, nema Q)
KOPJAR N, FUCHS N, ZUNEC S, MIKOLIC A, MICEK V, KOZINA G, LUCIC VRDOLJAK A, BRCIC KARACONJI I.
DNA damaging effects, oxidative stress responses and cholinesterase activity in blood and brain of Wistar
rats exposed to A°-tetrahydrocannabinol. Molecules 2019;24:1560. (znanstveni rad, Q2)

KOSCEC BJELAJAC A, BOBIC J, KOVACIC J, VARNAI VM, MACAN J, SMOLIC S. Employment status and other
predictors of mental health and cognitive functions in older Croatian workers. Arh Hig Rada Toksikol
2019;70:109-16. (znanstveni rad, Q3)

KOSCEC BJELAJAC A, DESPOT LUCANIN J, LUCANIN D, DELALE EA. Psychosocial predictors of sleep quality
in residents of nursing homes. GeroPsych 2019;32:93-105. (znanstvem rad, Q4)

KOVARIK Z, KALISIAK J, MACEK HRVAT N, KATALINIC M, ZORBAZ T, ZUNEC S, GREEN C, RADIC Z, FOKIN
V/V, SHARPLESS KB, TAYLOR P. Reversal of tabun toxicity, enabled by a triazole annulated oxime library-
reactivators of acetylcholinesterase. Chem Eur J 2019;25:4100-14. (znanstveni rad, Q1)

KOVARIK Z, MACEK HRVAT N, KALISIAK J, KATALINIC M, SIT RK, ZORBAZ T, RADIC Z, FOKIN VV, SHARPLESS
KB, TAYLOR P. Counteracting tabun inhibition by reactivation by pyridinium aldoximes that interact with
active center gorge mutants of acetylcholinesterase. Toxicol Appl Pharmacol 2019;372:40-6. (znanstveni
rad, Q1)

LAZARUS M, GANCEVIC P, ORCT T, BARISIC D, JERINA K, SPREM N. Barbary sheep tissues as bioindicators
of radionuclide and stabile element contamination in Croatia: exposure assessment for consumers.
Environ Sci Pollut Res 2019;26:14521-33. (znanstveni rad, Q2)

LJUBOJEVIC M, ORCT T, MICEK V, KARAICA D, JURASOVIC J, BRELJAK D, VRHOVAC MADUNIC |, RASIC D,
NOVAK JOVANOVIC I, PERAICA M, GERIC M, GAJSKI G, KRALIK OGUIC S, ROGIC D, NANIC L, RUBELJ |,
SABOLIC I. Sex-dependent expression of metallothioneins MT1 and MT2 and concentrations of trace
elements in rat liver and kidney tissues: Effect of gonadectomy. J Trace Elem Med Biol 2019;53:98-108.
(znanstveni rad, Q2)

MAKEK M, BOSNAR D, PAVELIC L. Scintillator pixel detectors for measurement of Compton scattering.
Condens Matter 2019;4:24. (znanstveni rad, nema Q)

MAKSIMOVIC A, FILIPOVIC S, LUTVIKADIC I, BRAJENOVIC N, BRCIC KARACON]I I. Effect of morphine and
tramadol on serum levels of lidocaine after epidural administration in dogs. Jpn J Vet Res 2019;67:275-9.
(znanstveni rad, Q3)

MARGUI E, JABLAN J, GERIC M, INIC S, DOMIJAN A-M, JANUSIC R, SARCEVIC B, QUERALT |, GARAJ-
VRHOVAC V. Critical evaluation of the use of total reflection X-ray fluorescence spectrometry for the
analysis of whole blood samples: application to patients with thyroid gland diseases. Anal Bioanal Chem
2019;411:1659-70. (znanstveni rad, Q1)

MASSON O, STEINHAUSER G, ZOK D, SAUNIER O, ANGELOV H, BABIC D, BECKOVA V, BIERINGER J,
BRUGGEMAN M, BURBIDGE Cl, CONIL S, DALHEIMER A, DE GEER LE, DE VISMES OTT A, ELEFTHERIADIS
K, ESTIER S, FISCHER H, GARAVAGLIA MG, GASCO LEONARTE C, GORZKIEWICZ K, HAINZ D, HOFFMAN
l, HYZA M, ISAJENKO K, KARHUNEN T, KASTLANDER J, KATZLBERGER C, KIEREPKO R, KNETSCH GJ,
KOVENDINE KONY! J, LECOMTE M, MIETELSKI JW, MIN P, M@LLER B, NIELSEN SP, NIKOLIC J, NIKOLOVSKA
L, PENEV |, PETRINEC B, POVINEC PP, QUERFELD R, RAIMONDI O, RANSBY D, RINGER W, ROMANENKO
0, RUSCONI R, SAEY PR]J, SAMSONOV V, SILOBRITIENE B, SIMION E, SODERSTROM C, SOSTARIC M,
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45,

46.

47,

48.

49,

50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

61.

62.
63.

STEINKOPFF T, STEINMANN P, SYKORA |, TABACHNY! L, TODOROVIC D, TOMANKIEWICZ E, TSCHIERSCH
J, TSIBRANSKI R, TZORTZIS M, UNGAR K, VIDIC A, WELLER A, WERSHOFEN H, ZAGYVAI P, ZALEWSKA
T, ZAPATA GARCIA D, ZORKO B. Airborne concentrations and chemical considerations of radioactive
ruthenium from an undeclared major nuclear release in 2017. Proc Natl Acad Sci U S A 2019;116:16750-
9. (znanstvenirad, Q1)

MILICEVIC A. The relationship between antioxidant activity, first electrochemical oxidation potential, and
spin population of flavonoid radicals. Arh Hig Rada Toksikol 2019;70:134-9. (znanstveni rad, Q3)
MILICEVIC A, MILETIC IG, NOVAK JOVANOVIC I. Electrochemical oxidation of flavonoids: PM6 and DFT for
elucidating electronic changes and modelling oxidation potential. ] Mol Lyq 2019;285:551-6. (znanstveni
rad, Q1)
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SARAGA D, SAUVAGE S, SCHAAP M, SCOTTO F, SEGA K, SIOUR G, TAULERR, VALLI G, VECCHI R, VENTURINI
E, VESTENIUS M, WAKED A, YUBERO E. Evaluation of receptor and chemical transport models for PM10
source apportionment. Atmos Environ X 2020;5:100053. (znanstveni rad)

117.FRANIC Zr, MACAN J, KUJUNDZIC BRKULJ M. Profesionalna otrovanja zabiljeZzena u Centru za kontrolu
otrovanja tijekom 2018. godine. Sigurnost 2019;61:175-8. (strucni rad)

118.MILIC M, BOLANCA |, GJIRLIC D, BENKOVIC V. Assessment of Listerine Cool Mint mouthwash influence on
possible DNA damage measured by buccal micronucleus cytome assay-preliminary results. Genetics &
Applications 2019;3:24-35. (znanstveni rad)

119.5ARIC V, SKEVA G, LJUBEK T, TURK R, MACAN ). Suradnja kao temelj za promicanje sustava sigurnosti i
zdravlja zaposlenika. Sigurnost 2019;61:373-8. (strucni rad)

120.TARIBA LOVAKOVIC B. Cadmium, arsenic, and lead: elements affecting male reproductive health. Curr
Opin Toxicol 2020;19:7-14. (znanstveni rad)

Radovi u neindeksiranim casopisima

121.FRANIC Z. Péele Astronauti. Hrvatska pcela 2019;138:381-2.

122.FRANIC Z. Péelinjak pustinje Blaca. Hrvatska pcela 2019;138:340-2.

123.KOVARIK Z, MACEK HRVAT N, ZUNEC S, KATALINIC M. Detoxification of tabun-exposed mice by an
acetylcholinesterase mutant assisted with a novel pyridinium aldoxime. Biol Serb 2019;41:4-8.

Radovi u kongresnim zbornicima skupova odrZanih u RH

124.BENKOVIC V, MODRIC Z, HORVAT KNEZEVIC A, MARCINA N, BOROJEVIC N, ORSOLIC N, KOPJAR N,
MILIC M. Primary DNA damage in peripheral blood and kidney cells of Swiss albino mice after Isoflurane
anesthesion and whole body y-radiation exposure. U: Popi¢ J, Coha |, Krajcar Broni |, KneZevié Medija Z,
urednice. Zbornik radova 12. simpozija Hrvatskog drustva za zastitu od zracenja / Proceedings of the 12t
Symposium of the Croatian Radiation Protection Association; 10. — 12. travnja 2019.; Varazdin, Hrvatska.
Zagreb: Hrvatsko drustvo za zastitu od zracenja; 2019. str.127-32. (znanstveni rad)

125.BITUH T, SKOKO B, PETRINEC B, MAROVIC G. Procjena radiolo$kog utjecaja fosfogipsa na biotu uporabom
programa ERICA Tool / Assessment of the phosphogypsum deposition siteimpact on the environment
using ERICA Tool. U: Popi¢ J, Coha I, Krajcar Bronié |, Knezevié Medija Z, urednice. Zbornik radova 12.
simpozija Hrvatskog drustva za zastitu od zracenja / Proceedings of the 12™ Symposium of the Croatian
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Radiation Protection Association; 10. — 12. travnja 2019.; Varazdin, Hrvatska. Zagreb: Hrvatsko drustvo
za zastitu od zracenja; 2019. str. 263-8. (znanstveni rad)

126.BRANICA G, FRANIC Z, MAROVIC G. Istrazivanje kontaminacije piletine radiocezijem u sjeverozapadnoj
Hrvatskoj / Radiocaesium contamination in chicken meat from northwestern Croatia. U: Popic J, Coha |,
Krajcar Broni¢ |, Knezevic Medija Z, urednice. Zbornik radova 12. simpozija Hrvatskog drustva za zastitu
od zraCenja / Proceedings of the 121" Symposium of the Croatian Radiation Protection Association; 10. —
12. travnja 2019.; Varazdin, Hrvatska. Zagreb: Hrvatsko druStvo za zastitu od zracenja; 2019. str. 217-20.
(znanstveni rad)

127.DAVILA S, BESLIC I. Usporedba elementne analize triju frakcija lebdeéih ¢estica ED-XRF spektrometrijom.
U: Popi¢ J, Coha |, Krajcar Broni¢ |, Knezevi¢ Medija Z, urednice. Zbornik radova 12. simpozija Hrvatskog
druStva za zastitu od zracenja / Proceedings of the 12t Symposium of the Croatian Radiation Protection
Association; 10. — 12. travnja 2019.; Varazdin, Hrvatska. Zagreb: Hrvatsko drustvo za zastitu od zracenja;
2019. str. 350-4. (znanstveni rad)

128.FRANIC Z. Pele i zraCenje / Bees and radiation. U: Popic J, Coha |, Krajcar Bronic |, Knezevic Medija Z
urednice. Zbornik radova 12. simpozija Hrvatskog drustva za zastitu od zracenja / Proceedings of the 12
Symposium of the Croatian Radiation Protection Association; 10. — 12. travnja 2019.; Varazdin, Hrvatska.
Zagreb: Hrvatsko drustvo za zastitu od zracenja; 2019. str. 20-5. (znanstveni rad)

129.FRANIC Zr. Komparacija bioloske aktivnosti razliitih vrsta meda. U: Hegi¢ G, urednik. Zbornik izlaganja &.
hrvatskog simpozija o vrijednosti pCelinjih proizvoda u oCuvanju zdravlja s medunarodnim sudjelovanjem
JApiterapija — oCuvanje zdravlja pcelinjim proizvodima”; 7. prosinca 2019.; Zagreb, Hrvatska. Zagreb:
Hrvatsko apiterapijsko drustvo; 2019. str. 12-5. (znanstveni rad)

130.JAKOVLJEVIC I, GODEC R, SEVER STRUKIL Z, SIMIC I, PEHNEC G. Masene koncentracije PAU, OC i EC
u PM, frakciji lebdecih Cestica. U: Tomas S, Ackar B, urednici. 17. Ruzickini dani ,Danas znanost — sutra
industrija’, 19. — 21. rujna 2018,; Vukovar, Hrvatska. Zagreb: SveuciliSte Josipa Jurja Strossmayera u Osijeku
Prehrambeno-tehnoloski fakultet Osijek i Hrvatsko drustvo kemijskih inzenjera i tehnologa; 2019. str. 134-
41. (znanstveni rad)

131.JURIC A, BRCIC KARACON]JI I, ZUNEC S, MIKOLIC A, KOPJAR N. Cito/genoprotektivni i antioksidacijski u¢inci
meda obicne planike na ostecenja ljudskih limfocita izazvana UVB zracenjem u uvjetima in vitro/ Assessment
of cyto/genoprotective and antioxidative properties of strawberry tree honey against UVB radiation in vitro.
U: Popic J, Coha |, Krajcar Broni¢ |, Knezevié Medija Z, urednice. Zbornik radova 12. simpozija Hrvatskog
drustva za zastitu od zracenja / Proceedings of the 12t Symposium of the Croatian Radiation Protection
Association; 10. — 12. travnja 2019,; Varazdin, Hrvatska. Zagreb: Hrvatsko drustvo za zastitu od zracenja;
2019. str. 121-6. (znanstveni rad)

132.JUSTIC M, PAVELIC L, SURIC MIHIC M, PRLIC I. Izrada fantoma za mamografiju / Construction of the
mammography phantom. U: Popié J, Coha |, Krajcar Broni¢ |, Knezevi¢ Medija Z, urednice. Zbornik radova 12.
simpozija Hrvatskog drustva za zastitu od zraCenja / Proceedings of the 12t Symposium of the Croatian
Radiation Protection Association; 10. — 12. travnja 2019.; Varazdin, Hrvatska. Zagreb: Hrvatsko drustvo za
zastitu od zracenja; 2019. str. 83-5. (znanstveni rad)

133.KOVACIC M, PETROCI Lj, FRANULOVIC I, AVDIC M. *Sr u povréu u Zagrebu i Zadru / *Sr in vegetables in
the city of Zagreb and Zadar. U: Popi¢ J, Coha I, Krajcar Broni¢ |, KneZevic Medija Z, urednice. Zbornik radova
/ Proceedings of the 12™ Symposium of the Croatian Radiation Protection Association; 10. — 12. travnja
2019,; Varazdin, Hrvatska. Zagreb: Hrvatsko drustvo za zastitu od zraCenja; 2019. str. 231-5. (znanstveni
rad)

134.MACAN . Grinje (Acari). U: Korunic J, urednik. DDD trajna edukacija: Suzbijanje ostalih sezonski napasnih
¢lankonozaca, uzrocnika alergijskih reakcija i repelentna zastita od zmija. Zagreb: Koruni¢ d. o. 0.; 2019. str.
73-85. (strucni rad)

135.MAROVIC G, RELJIC S, KUSAK J, HUBE DJ, FRANIC Z, AVDIC M, SENCAR . Cezij u vukovima kao mjerilo
radioloSke Cistoce okolia u Hrvatskoj / Ceasium in wolfes as an indicator of environmental radiological
purity in Croatia. U: Popié J, Coha, Krajcar Bronié I, KneZevi¢ Medija Z, urednice. Zbornik radova 12. simpozija
Hrvatskog drustva za zastitu od zracenja / Proceedings of the 12 Symposium of the Croatian Radiation
Protection Association; 10. — 12. travnja 2019.; Varazdin, Hrvatska. Zagreb: Hrvatsko drustvo za zastitu od
zraenja; 2019. str. 227-30. (znanstveni rad)

136.MESTROVIC T, PETRINEC B, SOSTARIC M, HEDI A, MARJANOVIC K, MIKLAVCIC I, BABIC D. Odredivanje
brzine ambijentalnog ekvivalenta doze (H*(10)/t) u Kopackom ritu / Ambient dose equivalent rate (H*(10)/1)
in Kopatki Rit Nature Park. U: Popié J, Coha I, Krajcar Broni¢ |, KneZevié Medija Z, urednice. Zbornik radova
12. simpozija Hrvatskog drustva za zastitu od zracenja / Proceedings of the 12 Symposium of the Croatian
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Radiation Protection Association; 10. — 12. travnja 2019.; Varazdin, Hrvatska. Zagreb: Hrvatsko drustvo za
zastitu od zracenja; 2019. str. 247-50. (znanstveni rad)

137.MIHALJEVIC A, ZUZUL S. Utjecaj vrste filtarskog medija na granice detekcije elemenata u analizi lebdecih
Cestica u zraku. U: Tomas S, Ackar B, urednici. 17. Ruzickini dani ,Danas znanost — sutra industrija’, 19. —
21.rujna 2018.; Vukovar, Hrvatska. Zagreb: SveuciliSte Josipa Jurja Strossmayera u Osijeku Prehrambeno-
tehnoloski fakultet Osijek i Hrvatsko drustvo kemijskih inZenjera i tehnologa; 2019. str. 176-85. (znanstveni
rad)

138.MILIC M, MILKOVIC B, GERIC M, NODILO M, RANOGAJEC-KOMOR M, GAJSKI G. Buccal micronucleus assay:
an introductory study on X-ray exposed child population. U: Popic J, Coha |, Krajcar Bronic |, Knezevi¢c Medija
Z, urednice. Zbornik radova 12. simpozija Hrvatskog drustva za zastitu od zracenja / Proceedings of the 12
Symposium of the Croatian Radiation Protection Association; 10. — 12. travnja 2019.; Varazdin, Hrvatska.
Zagreb: Hrvatsko drustvo za zastitu od zraCenja; 2019. str. 116-20. (znanstveni rad)

139.MILIC M, ROZGAJ R, KASUBA V, KOPJAR N, RAMIC S, HORVAT KNEZEVIC A, BENKOVIC V. Cytogenetic
status of workers exposed to low doses of ionizing radiation with dosimetry and importance of the
distribution of DNA damage in different biodosimetry methods in the results estimation. U: Popic J,
Coha I, Krajcar Broni¢ |, Knezevié Medija Z, urednice. Zbornik radova 12. simpozija Hrvatskog drustva za
zastitu od zracenja / Proceedings of the 12t Symposium of the Croatian Radiation Protection Association;
10.—12.travnja 2019.; Varazdin, Hrvatska. Zagreb: Hrvatsko drustvo za zastitu od zracenja; 2019. str. 110-
5. (znanstveni rad)

140. PAVELIC L, SURIC MIHIC M, HAJDINJAK M, PRLIC I. Razvoj i simulacija dozimetrijske akvizicijske elektronike za
scintilacijske detektore / Development and simulation of dosimetric acquisition electronics for scintillation
detectors. U: Popié J, Coha I, Krajcar Bronié |, Knezevié Medija Z, urednice. Zbornik radova 12. simpozija
Hrvatskog drustva za zastitu od zracenja / Proceedings of the 12 Symposium of the Croatian Radiation
Protection Association; 10. — 12. travnja 2019.; Varazdin, Hrvatska. Zagreb: Hrvatsko drustvo za zastitu od
zracenja; 2019. str. 331-5. (znanstveni rad)

141.PEHNEC G, RINKOVEC J, MAROVIC G, PETRINECB, SENCAR J. Radioaktivnost i elementi platinske skupine u
zraku Zagreba. U: Popic J, Coha |, Krajcar Bronic |, Knezevic Medija Z, urednice. Zbornik radova 12. simpozija
Hrvatskog drustva za zastitu od zracenja / Proceedings of the 12t Symposium of the Croatian Radiation
Protection Association; 10. — 12. travnja 2019.; Varazdin, Hrvatska. Zagreb: Hrvatsko druStvo za zastitu od
zraCenja; 2019. str. 236-41. (znanstveni rad)

142.PETRINEC B, SOSTARIC M, BABIC D, AVDIC M. Razvoj terenskih metoda za nadzor radioaktivnosti
okolisa / Development of in-situ methods for environmental radioactivity monitoring. U: Popic J, Coha |,
Krajcar Bronic |, Knezevic Medija Z, urednice. Zbornik radova 12. simpozija Hrvatskog drustva za zastitu
od zraenja / Proceedings of the 12" Symposium of the Croatian Radiation Protection Association;
10.—12. travnja 2019,; Varazdin, Hrvatska. Zagreb: Hrvatsko drustvo za zastitu od zracenja; 2019. str. 309-
13. (znanstveni rad)

143.SEVER STRUKIL Z, JAKOVLIEVIC I, PEHNEC G. Procjena izvora onetiécenja zraka PAU u Zagrebu koristenjem
dijagnostickih omjera. U: Tomas S, Ackar , urednici. 17. Ruzickini dani ,Danas znanost — sutra industrija’, 19.
—21.rujna 2018.; Vukovar, Hrvatska. Zagreb: Sveuciliste Josipa Jurja Strossmayera u Osijeku Prehrambeno-
tehnoloski fakultet Osijek i Hrvatsko drustvo kemijskih inZenjerai tehnologa; 2019. str. 193-203. (znanstveni
rad)

144, SURIC MIHIC M, PETRINEC B, MAROVIC G, SENCAR J. Procjena ocekivane efektivne doze udisanjem °Ru
pocetkom listopada 2017. godine / An estimate of the committed effective dose due to inhalation of "Ru
at the beginning of October 2017. U: Popi¢ J, Coha I, Krajcar Broni¢ |, KneZevi¢ Medija Z, urednice. Zbornik
radova 12. simpozija Hrvatskog drustva za zastitu od zracenja / Proceedings of the 12" Symposium of the
Croatian Radiation Protection Association; 10. — 12. travnja 2019.; Varazdin, Hrvatska. Zagreb: Hrvatsko
drustvo za zastitu od zracenja; 2019. str. 147-51. (znanstveni rad)

145.SURIC MIHIC M, SISKO J, PAVIC GREGO A. Ekvivalentna doza za kozu i $ake izloZenih radnika u nuklearnoj
medicini / The equivalent dose for the skin and hands of exposed workers in nuclear medicine. U: Popic J,
Coha |, Krajcar Bronic I, Knezevi¢ Medija Z, urednice. Zbornik radova 12. simpozija Hrvatskog drustva za
zastitu od zracenja / Proceedings of the 12 Symposium of the Croatian Radiation Protection Association;
10. - 12. travnja 2019.; Varazdin, Hrvatska. Zagreb: Hrvatsko drustvo za zastitu od zracenja; 2019. str. 92-
6. (znanstveni rad)

146.5ISKO J, SURIC MIHIC M, JUSTIC M. Procjena efektivhe doze za servisera helikoptera / Effective dose
estimation for helicopter repair workers. U: Popi¢ J, Coha |, Krajcar Broni¢ |, KneZevié Medija Z, urednice.
Zbornik radova 12. simpozija Hrvatskog drustva za zastitu od zrac¢enja / Proceedings of the 12 Symposium
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of the Croatian Radiation Protection Association; 10. — 12. travnja 2019.; Varazdin, Hrvatska. Zagreb:
Hrvatsko drustvo za zastitu od zracenja; 2019. str. 152-5. (znanstveni rad)

147.ZAUNER B, JUSTIC M, SURIC MIHIC M, PRLIC I. Kalibracija indikatora doze u dentalnoj medicini / Calibration
of dose indicators (KAP/DAP meters) in dental medicine. U: Popic J, Coha |, Krajcar Bronic |, Knezevic Medija
Z, urednice. Zbornik radova 12. simpozija Hrvatskog drustva za zastitu od zracenja / Proceedings of the 12
Symposium of the Croatian Radiation Protection Association; 10. — 12. travnja 2019.; Varazdin, Hrvatska.
Zagreb: Hrvatsko drustvo za zastitu od zracenja; 2019. str. 97-9. (znanstveni rad)

148.ZUZUL S, DAVILA S, RINKOVEC J, BESLIC I. Upotreba ED-XRF metode u odabiru filtarskog medija za
uzorkovanje lebdecih ¢estica u zraku U: Popi¢ J, Coha I, Krajcar Broni¢ |, KneZevi¢ Medija Z, urednice. Zbornik
radova 12. simpozija Hrvatskog drustva za zastitu od zracenja / Proceedings of the 12" Symposium of the
Croatian Radiation Protection Association; 10. — 12. travnja 2019.; Varazdin, Hrvatska. Zagreb: Hrvatsko
drustvo za zastitu od zracenja; 2019. str. 346-9. (znanstveni rad)

Radovi u kongresnim zbornicima skupova odrZanih u inozemstvu

149. AGHAZADEH A, GAJSKI G, JURECSKA L, KIS M, TUMPA A. PlantPower — Phytoremediation of contaminated
soils in former minefields of the Western Balkan Area. U: Hanus C, Steiner G, urednici. Danube: Future
Interdisciplinary School Proceedings 2017: Cultural and Sociallimplications of Global Change on the Danube
River Basin. Krems: Donau-Universitat Krems; 2019. str. 78-89. (znanstveni rad)

150.DAVILA S, BESLIC I, MARIC M, HRGA I. Comparison of electro-chemical sensors for air quality monitoring
with reference methods in Zagreb. U: Kara M, Dumanoglu Y, Tuna Tuygun G, Bayram A, Elbir T, urednici.
Proceedings of the 18" World Clean Air Congress 2019; 23.-27. rujna 2019.; Istanbul, Turska. Izmir: Turkish
National Committee for Air Pollution Research and Control (TUNCAP); 2019. str. 112-22. (znanstveni rad)

151. GLUSCIC V/, CACKOVIC M, PEHNEC G, BESLIC I. lonic composition of PM, _ particle fraction at a coastal urban
background site in Croatia. U: Kara M, Dumanoglu Y, Tuna Tuygun G, Bayram A, Elbir T, urednici. Proceedings
of the 18" World Clean Air Congress 2019; 23. — 27. rujna 2019,; Istanbul, Turska. lzmir: Turkish National
Committee for Air Pollution Research and Control (TUNCAP); 2019. str. 123-8. (znanstveni rad)

152.GODEC R, SIMIC |, SILOVIC HUJIC M, BESLIC |, DAVILA'S, MIHALJEVIC M. Carbon content in PM, . at a coastal
measuring site in Croatia. U: Kara M, Dumanoglu Y, Tuna Tuygun G, Bayram A, Elbir T, urednici. Proceedings
of the 18" World Clean Air Congress 2019; 23. — 27. rujna 2019,; Istanbul, Turska. lzmir: Turkish National
Committee for Air Pollution Research and Control (TUNCAP); 2019. str. 94-104. (znanstveni rad)

153.JAKOVLJEVIC I, SEVER STRUKIL Z, GODEC R, PEHNEC G. PAHs in PM., particle fraction at an urban location
in Croatia U: Kara M, Dumanoglu Y, Tuna Tuygun G, Bayram A, Elbir T, urednici. Proceedings of the 18" World
Clean Air Congress 2019; 23. — 27. rujna 2019,; Istanbul, Turska. Izmir: Turkish National Committee for Air
Pollution Research and Control (TUNCAP); 2019. str. 105-11. (znanstveni rad)

154. PEHNEC G, JAKOVLJEVIC I, GODEC R, ZERO S, HUREMOVIC J, DZEPINA K. Carcinogenic organic content of
particulate matter at urban locations with different pollution sources. U: Kara M, Dumanoglu Y, Tuna Tuygun
G, Bayram A, Elbir T, urednici. Proceedings of the 18" World Clean Air Congress 2019; 23.—27.rujna 2019,
Istanbul, Turska. [zmir: Turkish National Committee for Air Pollution Research and Control (TUNCAP); 2019.
str. 137-45. (znanstveni rad)

155. RINKOVEC J, PEHNEC G, ZUZUL S. Nickel, arsenic, cadmium, and lead in PM., fraction in Zagreb, Croatia. U:
Kara M, Dumanoglu Y, Tuna Tuygun G, Bayram A, Elbir T, urednici. Proceedings of the 18" World Clean Air
Congress 2019; 23. — 27. rujna 2019,; Istanbul, Turska. lzmir: Turkish National Committee for Air Pollution
Research and Control (TUNCAP); 2019. str. 76-83. (znanstveni rad)

156.SIMIC I, MENDAS STARCEVIC G, PEHNEC G. Atmospheric deposition of organic compounds. U: Kara M,
Dumanoglu Y, Tuna Tuygun G, Bayram A, Elbir T, urednici. Proceedings of the 18" World Clean Air Congress
2019; 23. — 27. rujna 2019,; Istanbul, Turska. Izmir: Turkish National Committee for Air Pollution Research
and Control (TUNCAP); 2019. str. 129-36. (znanstveni rad)

D.2. KNJIGE, CASOPISI, ZBORNICI

Autor ili urednik knjige

157.STIPICEVIC S, urednica. Znanstveni dalekozor, zbirka radova za popularizaciju znanosti. Zagreb: Institut za
medicinska istrazivanja i medicinu rada; 2019.
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Rad ili poglavlje u knjizi

158.BABIC Z, TURK R. Sprije¢imo otrovanja djece. U: Stipicevi¢ S, urednica. Znanstveni dalekozor, zbirka radova
za popularizaciju znanosti. Zagreb: Institut za medicinska istrazivanja i medicinu rada; 2019. str. 7-13.

159. DVORSCAK M. Postojana organska zagadivala od primjene do nuspojava. U: Stipi¢evi¢ S, urednica. Znanstveni
dalekozor, zbirka radova za popularizaciju znanosti. Zagreb: Institut za medicinska istrazivanja i medicinu
rada; 2019. str. 27-35.

160.FRANIC Z, BRNARDIC N. Ekologko péelarstvo. U: Hegi¢ G, urednica. Péelarstvo, apiterapija, apiturizam.
Zagreb: Geromar d.o.0; 2019. str. 39-60.

161.FRANIC Z, FRANIC Zr. Povijest apiterapije u Hrvatskoj. U: Hegi¢ G, urednica. Péelarstvo, apiterapija, apiturizam.
Zagreb: Geromar d.0.0; 2019. str. 231-44.

162.FRANIC Zr, HEGIC G. Prva pomo¢ nakon uboda péela. U: Hegié G, urednica. PEelarstvo, apiterapija, apiturizam.
Zagreb: Geromar d.o.0; 2019. str. 223-8.

163.FRANIC Zr, TURK R. Najotrovnije gliive Hrvatske. U: Stipi¢evié S, urednica. Znanstveni dalekozor, zbirka
radova za popularizaciju znanosti. Zagreb: Institut za medicinska istrazivanja i medicinu rada; 2019. str.
36-42.

164.GERIC M, GAJSKI G, GARAJ-VRHOVAC V. Toxicity of antineoplastic drug mixtures. U: Heath E, Isidori M,
Filipic M, Kosjek T, urednice. Fate and efects of anticancer drugs in the environment. Cham: Springer Nature
Switzerland AG; 2020. str. 421-40.

165.JURICA K, BRCIC KARACONJI I. Maginja — neotkriveno mediteransko blago. U: Stipi¢evié S, urednica.
Znanstveni dalekozor, zbirka radova za popularizaciju znanosti. Zagreb: Institut za medicinska istrazivanja i
medicinu rada; 2019. str. 21-6.

166.KOSCEC BJELAJAC A. Zdravo spavanje i zdrava budnost u adolescenciji. U: Stipi¢evié S, urednica. Znanstveni
dalekozor, zbirka radova za popularizaciju znanosti. Zagreb: Institut za medicinska istrazivanja i medicinu
rada; 2019. str. 14-20.

167.KUJUNDZIC BRKULJ M. Buka — zagadenje koje se ¢uje. U: Stipicevié S, urednica. Znanstveni dalekozor, zbirka
radova za popularizaciju znanosti. Zagreb: Institut za medicinska istrazivanja i medicinu rada; 2019. str.
43-8.

168.MILIC M, BONASSI S, NERI M. The effect of dust, asbestos and other fibers on DNA damage measured using
the micronucleus assay. Chapter 33. U: Knasmiiller S, Fenech M, urednici. Issues in toxicology No. 39. The
micronucleus assay in toxicology. London: Rovyal Society of Chemistry; 2019. str. 547-650.

169. PERAICA M. Oralno zdravlje i trovanja. U: Mravak-Stipeti¢ M, Serti¢ J, JuriSic Kvesic A, urednice. Opce zdravlje
kroz oralno zdravlje: multidisciplinarni pristup. Zagreb: Hrvatska komora dentalne medicine; 2019. str. 45-9.

170.SAKIC F, MACAN J. Osnove zastite koze na radu. U: Stipicevié S, urednica. Znanstveni dalekozor, zbirka radova
za popularizaciju znanosti. Zagreb: Institut za medicinska istrazivanja i medicinu rada; 2019. str. 49-55.

171.ZANDONA A, KATALINIC M. Putovanje po stanicama. U: Stipicevi¢ S, urednica. Znanstveni dalekozor, zbirka
radova za popularizaciju znanosti. Zagreb: Institut za medicinska istrazivanja i medicinu rada; 2019. str. 56-
62.

172.2IVKOVIC SEMREN T, SEMREN |. Pas u sluzbi detekcije malignih oboljenja. U: Stipicevi¢ S, urednica.
Znanstveni dalekozor, zbirka radova za popularizaciju znanosti. Zagreb: Institut za medicinska istrazivanja i
medicinu rada; 2019. str. 63-8.

173.ZUNEC S. Opojna znanost: lice i nali¢je kanabisa. U: Stipicevi¢ S, urednica. Znanstveni dalekozor, zbirka radova
za popularizaciju znanosti. Zagreb: Institut za medicinska istrazivanja i medicinu rada; 2019. str. 69-76.

Urednistvo zbornika ili casopisa

174.DOKO JELINIC J, BESLIC I, urednici. Zbornik saZetaka jedanaestog hrvatskog znanstveno-struénog skupa
.Zastita zraka 19"

175.KOPJAR N, glavna urednica. Arhiv za Higijenu Rada i Toksikologiju.

176.MILICM, gostujuca urednica. Special issue of the Mutation Research — Genetic Toxicology and Environmental
Mutagenesis (comet assay in human biomonitoring).

D.3. OSTALE PUBLIKACIJE

Tiskana izdanja

177.BABIC Z, KOVACIC J, TURK R. Izvjeéce Centra za kontrolu otrovanja za razdoblje od 1. sije¢nja do 31. prosinca
2018/ Report of the Poison Control Centre for the period from 1 Jan to 31 Dec 2018. Arh Hig Rad Toksikol
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2019;70:69-73.

178.BRAKIC A, BUKVIC F, GERJEVIC J, KARIN V, KLASIC P, KOZARIC M, LULIC L, KOSCEC BJELAJAC A. Jedini dug koji
Cete sa zadovoljstvom vratiti, edukativni letak, 2019.

179.MACAN J, SITAR SREBOCAN V. Medicinsko vje$tacenje u ugovornom osiguranju i vjetacenje privremene
i trajne radne nesposobnosti. U: Vukic M, Petrovecki V, urednici. TeCaj trajnog usavrsavanja kandidata za
stalnog sudskog vjeStaka medicinske struke. Zagreb: Hrvatskilijecnicki zbor, Hrvatsko drustvo za medicinska
vjestacenja, Hrvatsko drustvo sudskih medicinara i toksikologa; 2019.

Elektronicka izdanja

180.BABIC Z, MACAN J, TURK R. Opasno je mijesati sredstva za ¢idéenje u kuéanstvu. Dostupno na: https:/www.
imi.hr/hr/opasno-je-mijesati-sredstva-za-ciscenje-u-kucanstvu/

D.4. KVALIFIKACIISKI RADOVI

Radovi djelatnika Instituta

181.SULIMANEC GRGEC A. Procjena unosa nutrijenata i toksicnih metala hranom morskoga podrijetla:
usporedbe u zdravih rodilja iz kontinentalne i priobalne Hrvatske / Assessment of nutritional and toxic
metal intake by seafood: comparisons in healthy postpartum women from continental and coastal
Croatia [disertacija]. Zagreb: Prehrambeno-biotehnoloski fakultet SveuciliSta u Zagrebu; 2019. Mentorica:
M. Piasek

182.ZIVKOVIC SEMREN T. Hlapljivi spojevii aminokiseline u urinu oboljelih od tumora testisa / Volatile compounds
and amino acids in the urine of testicular tumour patients [disertacijal. Zagreb: Farmaceutsko-biokemijski
fakultet Sveucilista u Zagrebu; 2019. Mentorica: A. Pizent

Radovi pristupnika s mentorom/komentorom na Institutu

183.ANTOLIC N. Utvrdivanje spolnih i starosnih razlika u ekspresiji obje podjedinice feritina imunokemijskim
metodama nove generacije / Determination of sex and age differences in expression of both ferritin subunits
by the new generation immunochemical methods [diplomski rad]. Zagreb: Farmaceutsko-biokemijski
fakultet Sveucilista u Zagrebu; 2019. Mentori: P. Turcic i M. Ljubojevic

184.BABIC A. Identifikacija hlapljivih organskih metabolita u urinu bolesnika s rakom testisa / Identification of
volatile organic metabolites in urine of testicular cancer patients [diplomski rad]. Zagreb: Prirodoslovno-
matematicki fakultet Sveuilista u Zagrebu; 2019. Mentorica: A. Pizent. Neposredna voditeljica: T. Zivkovié
Semren

185.BASHOTA L. Povezanost unosa kalcija i tjelesne aktivnosti s kostanom gustocom u Sticenika domova za
starije i nemocne osobe grada Zagreba / Association of calcium intake and physical activity with bone
density in nursing home residents in Zagreb [diplomski rad]. Zagreb: Prehrambeno-biotehnolo3ki fakultet
SveuciliSta u Zagrebu; 2019. Mentorica: S. Cvijeti¢ Avdagic

186.BEUK P. Tehnika prazne stolice iz perspektive psihoterapeuta i klijenta / Empty chair technique from
psychotherapist's and client’s perspective [diplomski rad]. Zagreb: Hrvatski studiji SveuciliSta u Zagrebu;
2019. Mentorica: A. Bjelajac

187.BOSANCIC K. Povezanost statusa veze i karakteristika spavanja odraslih osoba / The association between
relationship status and sleep patterns in adults [diplomski rad]. Zagreb: Hrvatski studiji SveuciliSta u
Zagrebu; 2019. Mentorica: A. Bjelgjac

188.BOSNJAKOVIC A. Odredivanje toksicnih i esencijalnih elemenata u kosi rodilja iz kontinentalne i priobalne
Hrvatske / Determination of toxic and essential elements in hair of postpartum women from continental
and coastal Croatia [diplomski rad]. Zagreb: Prirodoslovno-matematicki fakultet SveuciliSta u Zagrebu;
2019. Mentorica: J. Jurasovic. Neposredna voditeljica: A. Sekovanic

189. CAPJAK I. Utjecaj velicine, oblika i povrsinske strukture nanocestica srebra na njihovu interakciju s modelnim
proteinima / Effect of size, shape and surface structure of silver nanoparticles on their interaction with
model proteins [disertacija]. Zagreb: Farmaceutsko-biokemijski fakultet SveuciliSta u Zagrebu; 2019.
Mentorice: . Vinkovié \réek i S. Supraha-Goreta

190.DURANEC A. Optimiziranje spektrofotometrijske metode za odredivanje glutationa u punoj krvi / Optimizing
of spectrophotometric method for the determination of glutathione in full blood [diplomski rad]. Zagreb:
Farmaceutsko-biokemijski fakultet SveuciliSta u Zagrebu; 2019. Mentorica: A.-M. Domijan. Neposredni
voditelj: M. Geric
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191.GOLUBOVIC I. Uloga oksidacijskog stresa u mehanizmu toksi¢nosti imatinib mesilata na netumorskim
humanim stanicama [studentski rad nagraden dekanovom nagradom]. Zagreb: Farmaceutsko-biokemijski
fakultet SveuciliSta u Zagrebu; 2019. Mentori: A.-M. Domijan, G. Gajski

192.KOSCAK M. Procjena godisnje efektivne doze u stambenom objektu u Donjem Miholjcu / Estimation of
the annual effective dose in a residentialn building in Donji Miholjac [diplomski rad]. Osijek: Odjel za fiziku
Sveucilista J. J. Strossmayera u Osijeku; 2019. Mentori: M. Poje Sovilj i B. Petrinec

193.KRIZMANIC T. Protektivno djelovanje ekstrakta maslacka (Taraxacum officinale) na geneticki materijal
humanih stanica u kulturi / Protective effect of dandelion extract ( Taraxacum officinale) on genetic material of
human cells in culture [diplomski rad]. Zagreb: Prehrambeno-biotehnoloski fakultet Sveucilista u Zagrebu;
2019. Mentorica: K. Durgo. Neposredna voditeljica: M. Milic

194.LEDENKO |I. Utjecaj vodenog ekstrakta ruzmarina (Rosmarinus officinalis L.) na genomsku stabilnost,
vijabilnost i proliferaciju tumorskih stanica epitela jezika / The influence of water extract of rosemary
(Rosmarinus officinalis L.) on genomical stability, viability and proliferation of the cell culture of the tongue
epithelium [diplomski rad]. Zagreb: Prehrambeno-biotehnoloski fakultet Sveudilista u Zagrebu; 2019.
Mentorica: K. Durgo. Neposredna voditeljica: M. Milic

195. MARJANOVIC K. Mahovina kao bioindikator radioaktivnog onetiééenja u parku prirode Kopacki Rit / Mosses
as a bioindicator of radioactive contamination in nature park Kopacki Rit [diplomski rad]. Osijek: Odjel za
fiziku Sveucilista J. J. Strossmayera u Osijeku; 2019. Mentor: B. Petrinec

196.NEMET M. Nuklearna magnetska rezonancija u medicini / Nuclear magnetic resonance in medicine
[diplomski rad]. Osijek: Odjel za fiziku Sveucilista J. J. Strossmayera u Osijeku; 2019. Mentor: B. Petrinec

197.SUNIC I. Utjecaj sterigmatocistina na oksidacijski stress u muzjka soja Wistar / Effect of sterigmatocystin
on oxidative stress in male Wistar strain rats [diplomski rad]. Zagreb: Prirodoslovno-matematicki fakultet
SveuciliSta u Zagrebu; 2019. Mentori: D. Bikic i D. Rasic

198.VUJEVA V. Ispitivanje stabilnosti glutationa u uzorcima plazme i krvi / Testing of glutation stability in serum
and plasma samples [diplomski rad]. Zagreb: Farmaceutsko-biokemijski fakultet SveuciliSta u Zagrebu;
2019. Mentorica: A.-M. Domijan. Neposredni voditelj: M. Geric

D.5. KONGRESNA PRIOPCENJA NA SKUPOVIMA ODRZANIM U RH
Sazetci u ostalim casopisima i knjigama saZetaka

199.BABICZ, FRANIC Z, MACAN J, TURK R. Occupational poisonings reported to the Croatian Poison Control Centre
in the ten-year period (2009-2018). 7. hrvatski kongres medicine rada s medunarodnim sudjelovanjem
.Medicina rada nakon 2020"; Pula, Hrvatska 2019. Knjiga saZetaka str. 116-7.

200.BESLIC I, DAVILA S, SEGA K. Pregled studija ekvivalencije automatskih mjernih sustava za odredivanje
masenih koncentracija lebdecih Cestica / A review of equivalency studies on automatic measuring systems
for atmospheric particulate matter mass concentration determination. Jedanaesti hrvatski znanstveno-
strucni skup ,Zastita zraka ‘19" / Eleventh Croatian Scientific and Professional Assembly “Air Protection
'19”; Bol, Hrvatska 2019. Zbornik sazetaka / Abstracts str. 70-1.

201.BEUK P, BJELAJAC A. Tehnika prazne stolice iz perspektive psihoterapeuta. 27. godiSnja konferencija
hrvatskih psihologa ,Psihologija i digitalni svijet”; Osijek, Hrvatska 2019. Knjiga saZetaka str. 103.

202.BJELAJAC A, FRANIC Zr, MACAN ). Karakteristike spavanja, alergijski simptomi i kvaliteta ivota povezana
sa zdravljem u ulenica frizerskih Skola u Hrvatskoj. 7. hrvatski kongres medicine rada s medunarodnim
sudjelovanjem ,Medicina rada nakon 2020"; Pula, Hrvatska 2019. Knjiga sazetaka str. 38-9.

203.BJELAJAC A, KLASIC P, SAKIC F, DELALE EA, GOJSALIC K, MACAN J. Sukladnost djecjih i roditeljskih procjena
karakteristika spavanja adolescenata - rezultati pilot istrazivanja. 2. medunarodni znanstveno-strucni
skup Odjela za psihologiju Hrvatskog katolickog sveuciliSta ,Mozak i um: promicanje dobrobiti pojedinca i
zajednice”; Zagreb, Hrvatska 2019. Knjiga sazetaka str. 170.

204.CAPJAK |, BARBIR R, DOMAZET JURASIN D, DEBELJAK Z, SINKO G, DUTOUR SIKIRIC M, VINKOVIC VRCEK I.
Size, shape and surface structure affect interaction of metallic nanoparticles with transport proteins. 17t
European Symposium on Organic Reactivity (ESOR 2019); Dubrovnik, Hrvatska 2019. Abstracts str. 79.

205.CACKOVIC M, SEGA K, GLUSCIC V, VAPIC V, PEHNEC G, BESLIC I. Razine masenih koncentracija u vodi
topljivih komponenti u PM, , frakciji lebdecih Cestica u zraku za razdoblje 2014. — 2018. / Levels of mass
concentrations of water— soluble components in PM, . particle fraction in air for the period 2014 —
2018. Jedanaesti hrvatski znanstveno-strucni skup ,Zastita zraka ‘19" / Eleventh Croatian Scientific and
Professional Assembly “Air Protection "19"; Bol, Hrvatska 2019. Zbornik saZetaka / Abstracts str. 50-1.

206.DAVILA S, BESLIC I. Senzori — buduénost mjerenja kvalitete zraka? / Air quality sensors — the future of air



Prilozi 211

quality measurement? Jedanaesti hrvatski znanstveno-strucni skup ,Zastita zraka ‘19" / Eleventh Croatian
Scientific and Professional Assembly “Air Protection ‘19"; Bol, Hrvatska 2019. Zbornik saZetaka / Abstracts
str. 66-7.

207.DELALE EA, MALINA S, JURIC A, BIELAJAC A, DESPOT LUCANIN J. Dozivljaj roditeljske kompetentnosti
majki djece u programu Mala Skola i majki djece socijalizirane u vrticu. 2. medunarodni znanstveno-strucni
skup Odjela za psihologiju Hrvatskog katolickog sveuciliSta ,Mozak i um: promicanje dobrobiti pojedinca i
zajednice”; Zagreb, Hrvatska 2019. Knjiga sazetaka str. 156.

208.DESPOT LUCANIN J, DELALE EA, KOSCEC BJELAJAC A, LUCANIN D. The wellbeing and competence of
mothers in relation to the grandparents’ help. 33 Annual Conference of the European Health Psychology
Society; Dubrovnik, Hrvatska 2019. Book of Abstracts str. 731.

209.DUBROVIC I, VUCENOVIC M, SALAC N, MICOVIC V, MRAKOVCIC SUTIC I, BRCIC KARACONJI I, SUTIC |,
BULOG A. Analiza BTEX-a GC/MS tehnikom u urinu. International Days of Public and Environmental Health
Profession 2019; Zagreb, Hrvatska 2019. Book of Abstracts str. 49.

210.DUKA |, GERIC M, GAJSKI G, FRISCIC M, MALES Z, TURCIC P, DOMIJAN A-M. Utjecaj pohranjivanja na razinu
glutationa u plazmi. 6. hrvatski kongres farmacije s medunarodnim sudjelovanjem; Dubrovnik, Hrvatska
2019. Knjiga saZetaka str. 251.

211.FILIPOVIC V, STIPICEVIC S, FINGLER S, FILIPOVIC L, BUBALO KOVACIC M, KRANJCEC F, ONDRASEK G.
Modeliranje transporta glifosata pri razlicitim agroekoloskim uvjetima upotrebom lizimetara i kolona s tlom
/ Modeling glyphosate transport in soils under different agricultural conditions using lysimeter and soil
column data. 54. hrvatski i 14. medunarodni simpozij agronoma; Vodice, Hrvatska 2019. Zbornik sazetaka
str. 22-3.

212.FRANIC Zr, BABIC Z, MACAN J. Skin changes in Croatian hairdressing apprentices in a screening phase of
a prospective cohort study. 7. hrvatski kongres medicine rada s medunarodnim sudjelovanjem ,Medicina
rada nakon 2020"; Pula, Hrvatska 2019. Knjiga sazetaka str. 27-8.

213.GLUSCIC V, PEHNEC G, CACKOVIC M, ZUZUL S. Trend kiselih komponenti u UTT u zagrebackom zraku / Trend
of acidic compounds in total deposited matter in Zagreb air. 26. hrvatski skup kemicara i kemijskih inZzenjera
/ 26" Croatian Meeting of Chemists and Chemical Engineers; Sibenik, Hrvatska 2019. Zbornik sazetaka /
Abstracts str. 231.

214.GLUSCIC V, PEHNEC G, ZUZUL S, SILOVIC HUJIC M, MIHALJEVIC A, CACKOVIC M. Razine klorida, nitrata i
sulfata u ukupnoj taloznoj tvari na dvije mjerne postaje u Zagrebu za razdoblje 2014. — 2018. / Levels of
chloride, nitrate and sulphate in total deposited matter at two sampling sites in Zagreb for the period 2014
— 2018. Jedanaesti hrvatski znanstveno-strucni skup ,Zastita zraka 19"/ Eleventh Croatian Scientific and
Professional Assembly “Air Protection ‘19"; Bol, Hrvatska 2019. Zbornik saZetaka / Abstracts str. 120-1.

215.GODECR, BAKIJAALEMPIJEVICS, BESLICI, FRKAS, MILINKOVIC A, PENEZIC A, SIMIC I. Atmosfersko talozenje
onetiscujucih tvari na Sibenskom podrucju jadranskog mora / Atmospheric deposition of pollutants in the
sea surrounding Sibenik, Croatia. Jedanaesti hrvatski znanstveno-strucni skup ,Zastita zraka ‘19" / Eleventh
Croatian Scientific and Professional Assembly “Air Protection "19"; Bol, Hrvatska 2019. Zbornik sazetaka /
Abstracts str. 98-9.

216.GOJSALIC K, BJELAJAC A. Povezanost statusa veza i karakteristika spavanja odraslih osoba. 2. medunarodni
znanstveno-strucni skup Odjela za psihologiju Hrvatskog katolickog sveucilista ,Mozak i um: promicanje
dobrobiti pojedinca i zajednice”; Zagreb, Hrvatska 2019. Knjiga sazetaka str. 120.

217.GOLUBOVIC I, GERIC M, DOMIJAN A-M, GAJSKI G. Oxidative stress as an underlying mechanism of toxicity of
imatinibe mesylate on noncancerous human cells. 8. simpozij studenata Farmacije i medicinske biokemije
(FARMEBS 2019); Zagreb, Hrvatska 2019. Knjiga sazetaka str. 28.

218.HERCEG ROMANIC S, KLINCIC D. Hrvatska u okviru MONET projekta u razdoblju 2009.-2013. / Croatia
within the MONET project for the period 2009-2013. Jedanaesti hrvatski znanstveno-strucni skup ,Zastita
zraka '19"; Bol, Hrvatska. Zbornik saZetaka str. 122-3.

219.JAKOVLIEVIC |, SEVER STRUKIL Z, GODEC R, PEHNEC G. Sezonske varijacije policiklickih aromatskih
ugliikovodika u PM, frakciji lebdecih Cestica / Seasonal variations of polycyclic aromatic hydrocarbons in
PM, particle fraction. 26. hrvatski skup kemicara i kemijskih inZenjera / 26" Croatian Meeting of Chemists
and Chemical Engineers; Sibenik, Hrvatska 2019. Zbornik saZetaka / Abstracts str. 41.

220.JAKOVLIEVIC I, SEVER STRUKIL Z, PEHNEC G. Optimiziranje postupka priprave uzoraka pri odredivanju
policiklickih aromatskih ugljikovodika vezanih na lebdece Cestice u zraku / Optimization of different sample
preparation procedures for the determination of polycyclic aromatic hydrocarbons bounded on particle
fractions in the air. Jedanaesti hrvatski znanstveno-strucni skup ,Zastita zraka ‘19" / Eleventh Croatian
Scientific and Professional Assembly “Air Protection ‘19"; Bol, Hrvatska 2019. Zbornik saZetaka / Abstracts
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str. 74-5.

221.JURASOVIC J, PASALIC D, SEKOVANIC A, ORCT T, DOROTIC A, STASENKO S, MIOC T, MISKULIN I, SKRGATIC
L, PIASEK M. Study of preamplification as a method for improvement of quantitative RT-PCR analysis of
circulating miRNAs in maternal and cord blood plasma. Congress of the Croatian Society of Biochemistry and
Molecular Biology “Crossroads in Life Sciences’, HDBMB2019; Lovran, Hrvatska 2019. Book of Abstracts
str. 92.

222.JURKOVIC M, VUSAK D, PRUGOVECKI B, MATKOVIC-CALOGOVIC D, SABOLOVIC J. Sinteza i strukturna
karakterizacija trans-(D-leucinato)(L-leucinato)bakra(ll) / Synthesis and structural characterization of
trans-(D-leucinato)(L-leucinato)copper(ll). Sesti simpozij studenata kemicara; Zagreb, Hrvatska 2019.
Knjiga saZetaka, str. 60.

223.KATALINIC M, ZANDONA A, MARAKOVIC N, MADUNIC J, VRHOVAC MADUNIC I, MIS K, PIRKMAJER S.
Cytotoxicity of oxime antidotes driven by changes in their structure. Congress of the Croatian Society of
Biochemistry and Molecular Biology “Crossroads in Life Sciences’, HDBMB2019; Lovran, Hrvatska 2019.
Book of Abstracts str. 34.

224.KOVACIC J, MACAN ). Occupational exposure to solar ultraviolet radiation in Croatian construction workers.
7. hrvatski kongres medicine rada s medunarodnim sudjelovanjem ,Medicina rada nakon 2020"; Pula,
Hrvatska 2019. Knjiga sazetaka str. 147-8.

225.KOSCEC BJELAJAC A, BOBIC J, KOVACIC J, VARNAI VM, MACAN J, SMOLIC S. Predictors of mental health and
cognitive functions in older Croatian workers. 33 Annual Conference of the European Health Psychology
Society; Dubrovnik, Hrvatska 2019. Book of Abstracts str. 290.

226.KOSCEC BJELAJAC A, DESPOT LUCANIN J, LUCANIN D, DELALE EA, STAMBUK M. Kvaliteta spavanja starijih
osoba u razli¢itim uvjetima stanovanja. 24. dani Ramira i Zorana Bujasa; Zagreb, Hrvatska 2019. Knjiga
sazetaka str. 100.

227.LIHTAR G, ZANDONA, A, GASO SOKAC, D, BUSIC, V, KATALINIC, M. The impact of structure changes of
nicotinamide derivates on cholinesterase inhibition and cytotoxicity. Congress of the Croatian Society of
Biochemistry and Molecular Biology “Crossroads in Life Sciences’, HDBMB2019; Lovran, Hrvatska 2019.
Book of Abstracts str. 133.

228.MACAN J, KERNER |, POPLASEN D, ROGINA T, STRIKIC N, VUKSIC M, MATULIC M, PALADIN SUSNJARA L,
KANCELIR MILETIC \/, DECKOVIC VUKRES V, TROSELJ M, HURSIDIC RADULOVIC A. Medicina rada u Republici
Hrvatskoj: sadasnje stanje i prioriteti. 7. hrvatski kongres medicine rada s medunarodnim sudjelovanjem
.Medicina rada nakon 2020"; Pula, Hrvatska 2019. Knjiga saZetaka str. 42-3.

229.MARAKOVIC N, KATALINIC M. Pharmacophore models to predict oxime antidote interactions with specific
cell targets. Congress of the Croatian Society of Biochemistry and Molecular Biology “Crossroads in Life
Sciences’, HDBMB2019; Lovran, Hrvatska 2019. Book of Abstracts str. 100.

230.MATASOVIC B, PEHNEC G, BESLIC I, DAVILA S, BABIC D. Analiza koncentracije troposferskog ozona u
sjevernom dijelu Zagreba od 2003 do 2016. / Assessment of tropospheric 0zone concentration data from
the northern Zagreb area for the period from 2003 to 2016. Jedanaesti hrvatski znanstveno-strucni skup
JZastita zraka 19" / Eleventh Croatian Scientific and Professional Assembly “Air Protection ‘19"; Bol,
Hrvatska 2019. Zbornik sazetaka / Abstracts str. 126-7.

231.MATOSEVIC A, KNEZEVIC A, KOVARIK Z, BOSAK A. Selectivity of biscarbamtes in interaction with human
cholinesterases. Congress of the Croatian Society of Biochemistry and Molecular Biology “Crossroads in Life
Sciences’, HDBMB2019; Lovran, Hrvatska 2019. Book of Abstracts str. 101.

232.MIJAKOSKI D, MACAN J, TURNER MC, SIVESIND MEHLUM I. Network on the coordination and harmonisation
of European occupational cohorts (OMEGA-NET). 7. hrvatski kongres medicine rada s medunarodnim
sudjelovanjem ,Medicina rada nakon 2020"; Pula, Hrvatska 2019. Knjiga saZetaka str. 23-4.

233.MIKOLIC A. Hormonski otrovi i zdravlje ljudi — postoji li problem? 3. dani strukovnih nastavnika; Sibenik,
Hrvatska 2019. Zbornik saZetaka str. 61.

234.MIKOLIC A. Pesticidi kao hormonski otrovi — uinci na zdravlje ljudi. 2. studentski kongres zastite zdravlja
Sanitas 2019; Rijeka, Hrvatska 2019. Knjiga saZetaka str. 16.

235. MILINKOVIC A, BAKIJA ALEMPIJEVIC S, PENEZIC A, SANTIC D, SKEJIC S, SIMIC I, ZUZUL S, BESLIC I, GODECR,
FRKA S. Utjecaj atmosferskog talozenja na biokemiju povrsinskih slojeva oligotrofnih podrucja Jadranskog
mora. Susret znanstvenika, strucnih djelatnika i studenata na temu zastite okolisa u Hrvatskoj (2. ZORH
Susret); Split, Hrvatska 2019. Knjiga sazetaka / Abstracts str. 10.

236.MUZINIC V, ZELJEZIC D. U¢inak terbutilazina na indukciju aneuploidije in vitro u limfocitima periferne krvi
Covjeka. Treci simpozij studenata doktorskih studija PMF-a 2018./2019.; Zagreb, Hrvatska 2019. Postersko
izlaganje.
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237.0NDRASEK G, ZOVKO M, FILIPOVIC V, FILIPOVIC L, KRANJCEC F, BUBALO KOVACIC M, MAUROVIC N, BARIC
K, FINGLER S, ROMIC D, STIPICEVIC S. Dynamics of surface runoff and agrochemicals concentration from
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308.KOVARIK Z, ZORBAZ T, MACEK HRVAT N, ZUNEC S, ZANDONA A, KATALINIC M. Reversal of OP toxicity by the
oxime-assisted reactivation of cholinersterase. 16™ International Symposium on Cholinergic Mechanisms;
Rehovot, Israel 2019. Book of Abstracts str. 25.

309. LADEIRA C, GAJSKI G, GERIC M, GARAJ-VRHOVAC V, VIEGAS S. Mixtures of chemicals in occupational real
scenarios: from real exposure to in vitro. 47" Meeting of the European Environmental Mutagenesis and
Genomics Society (EEMGS); Rennes, France 2019. Book of Abstracts str. 68.

310.LUDOQVIC J, DUBOIS-GEOFFRQY P, PROBST N, GASNQOT J, BRAIKI A, WARNAULT P, GOMEZ C, RENOU J,
VERDELET T, MERCEY G, DIAS J, CALAS G, KOVARIK Z, NACHON F, BAATI R, RENARD P-Y. 3-hydroxypyridine
aldoximes as efficient uncharged reactivators against organophosphorus nerve agents poisoning. 17t
Medical Chemical Defense Conference “Chemical Warfare Agents — old problems and new challenges”;
Munich, Germany 2019. Book of Abstracts str. 124.

311.MACEK HRVAT N, KALISIAK J, SINKO G, ZANDONA A, RADIC Z, SHARPLESS KB, TAYLOR P, KOVARIK Z.
Design and evaluation of phenyltetrahydroisoquinoline pyridinium aldoximes as reactivators of nerve-
agent-inhibited human cholinesterases. 17" Medical Chemical Defense Conference “Chemical Warfare
Agents — old problems and new challenges”; Munich, Germany 2019. Book of Abstracts str. 138.

312.MIKOLIC A, ZUNEC S, MICEK V, BRCIC KARACONJI I, NEUBERG M, KOZINA G, LUCIC VRDOLJAK A.
Oxidative stress responses and cholinesterase activity in blood and brain of Wistar rats exposed to A°-
tetrahydrocannabinol. The 2" International Annual Congress on Controversies on Cannabis-Based
Medicines (Med-Cannabis2019); Barcelona, Spain 2019. Book of Abstracts str. 3.

313.MILIC M, BONASSI S, ROJAS E, BOLOGNESI C, SANCHEZ-ALARCON J, VALENCIA-QUINTANA R. The use of
buccal cells in human biomonitoring and early disease detection. 77 International Scientific Conference of
the University of Latvia; Satellite Symposium: DNA integrity in health and pathology; Riga, Latvia 2019.
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Medicina 2019;55(Supplement 1):214.

314.02VALD |, BOZICEVIC D, VINKOVIC VRCEK I, PAVICIC |, DOMIJAN A-M, MILIC M. Differences between
biochemical and DNA damage parameters (comet assay and micronucleus assay) before and after three
weeks of interventional hypocaloric diet in obese patients monitored in the Special Hospital for extended
treatment of Duga Resa, Croatia — preliminary results. 10" International Congress of the Turkish Society of
Toxicology (TST); Antalya, Turkey 2019. Abstracts str. 150.

315.0ZVALD 1, BOZICEVIC D, VINKOVIC VRCEK I, PAVICIC |, DOMIJAN A-M, MILIC M. The influence of a three-
week hypocaloric diet on dna damage parameters measured by alkaline comet assay and cytochalasin
b-blocked micronucleus assay in obese patients from the special hospital for extended treatment of Duga
Resa, Croatia — preliminary results. 15t Congress of Geneticists in Bosnia and Herzegovina with International
Participation; Sarajevo, Bosnia and Herzegovina 2019. Genet Appl 2019;2(no.2, Special edition):31.

316.PAVELIC L, SURIC MIHIC M, LACKOVIC I, PRLIC I. Design of energy compensation filter for Nal(Tl) scintillation
crystals: preliminary findings. 4™ European Radiation Protection Week; Stockholm, Sweeden 2019. Book of
Abstracts str. 17.

317.PAVIC M, BRZICA H, SPERANDA M, CURKOVIC S, LEINER D, LJUBOJEVIC M. Trials and errors in
immunohistochemistry: Unmasking of SGLT1 in porcine small intestine. The 10" Meeting of the Young
Generation of Veterinary Anatomists — YGVA 2019; Bucharest, Romania. Book of Abstracts str. 50-1.

318.PEHNEC G, JAKOVLJEVIC I, GODEC R, ZERO S, HUREMOVIC J, DZEPINA K. Carcinogenic organic content of
particulate matter at urban locations with different pollution sources. 18" World Clean Air Congress 2019;
Istanbul, Turkey 2019. Proceedings of Abstracts str. 10.

319.PEM B, BARBIR R, RAMIREZ-JIMENEZ R, MARTIN-RAPUN R, MARTINEZ DE LA FUENTE J, VINKOVIC VRCEK
|. Effect of particle shape and size on the interactions of gold nanoparticles with proteins of different
glycosylation status. FIRST CA17140 COST CONFERENCE Cancer Nanomedicine — from the Bench to the
Bedside. Riga, Latvia 2019. Book of Abstracts str. 27.

320.PEM B, VRCEK V, VINKOVIC VRCEK I. Thiol vs. disulphide: a DFT study of the nano-bio interface. ScotChem
2019. Edinburgh, United Kingdom 2019. Book of Abstracts str. 24.

321.PRIMOZIC I, RADMAN KASTELIC A, MIKELIC A, HRENAR T, MATOSEVIC A, BOSAK A, KOVARIK Z. Design,
synthesis and characterisation of quinuclidine carbamates. 16" International Symposium on Cholinergic
Mechanisms; Rehovot, Israel 2019. Book of Abstracts str. 88.

322.PRLIC I, VEINOVIC Z, UROIC G, SURIC MIHIC M, HAJDINJAK M, CEROVAC Z. Modern practice regarding
Residues (NORM) during the exploration drilling in Qil&Gas Industry in Republic of Croatia. 4 European
Radiation Protection Week; Stockholm, Sweeden 2019. Book of Abstracts str. S83.

323.RAMIC A, HRENAR T, MATOSEVIC A, BOSAK A, PRIMOZIC I. Synthesis and evaluation of fluorinated Cinchona
alkaloids as cholinesterases inhibitors. 16" International Symposium on Cholinergic Mechanisms; Rehovot,
Israel 2019. Book of Abstracts str. 89.

324. RINKOVEC J, PEHNEC G, ZUZUL S. Nickel, arsenic, cadmium and lead in PM, fraction in Zagreb, Croatia. 18
World Clean Air Congress 2019; Istanbul, Turkey 2019. Proceedings of Abstracts str. 108.

325.SABOLIC |, MICEK V, GERIC M, GAJSKI G, KRALIK OGUIC S, RASIC D, KARAICA D, VRHOVAC MADUNIC |,
LJUBOJEVIC M, ORCT T, JURASOVIC J, NOVAK JOVANOVIC I, PERAICA M, NANIC L, RUBELJ |, BRELJAK D. In
a rat model of ageing, long-term treatment with wine antioxidant, resveratrol, upregulates plasma levels
of testosterone in males and downregulates plasma levels of progesterone in females. 1%t Science & Wine
World Congress; Porto, Portugal 2019. Book of Abstracts str. 28.

326.SABOLOVIC J, KELTERER A-M, RAMEK M. DFT-calculated magnetic parameters of physiological copper(ll)
complexes with L-asparagine and L-histidine: A Tool for verification of predicted lower-energy conformers
in aqueous solution. 10" Triennial Congress of the International Society for Theoretical Chemical Physics
ISTCP 2019; Troms@, Norway 2019. Book of Abstracts, Poster: P1-95.

327.STIPICEVIC S, FINGLER S, FILIPOVIC V, FILIPOVIC L, ZOVKO M, KRANJCEC F, BARIC K, ONDRASEK G.
Glyphosate adsorption in continental and Mediterranean vineyard soils of Croatia. 17% International
Conference on Chemistry and the Environment (ICCE); Thessaloniki, Greece 2019. Conference Proceedings
str. 359.

328.SURIC MIHIC M, PAVELIC L, VOJNIC KORTMIS M, SISKO J, MALTAR-STRMECKI N. 3D printed eye lens
dosimeter holder for IR and IC. 4™ European Radiation Protection Week; Stockholm, Sweeden 2019. Book
of Abstracts str. P21.

329.SURIC MIHIC M, PRLIC I, VEINOVIC Z, MOSTECAK A. Radiation protection education and training in Croatia —
current situation and needs. 8" EUTERP Workshop “Optimizing radiation protection training”; Qawra, Malta
2019. Book of Abstracts str. 46.
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330.SIMIC I, GODECR, BESLIC |, DAVILA'S. Elemental and Organic Carbon in PM, , at a Coastal Urban Background
Station in Croatia. 12 International Conference on Carbonaceous Particles in the Atmosphere; Vienna,
Austria 2019. Abstract Book str. 119.

331.SIMIC I, MENDAS STARCEVIC G, PEHNEC G. Atmospheric deposition of organic compounds. 18 World
Clean Air Congress 2019; Istanbul, Turkey 2019. Proceedings of Abstracts str. 199.

332.VALENCIA R, MILIC M. Evaluation of DNA damage in agricultural workers of Zamora-Jacona, Michoacan
México. XXIV Congreso Nacional de Ciencias Ambientales; Mazatlan, Sinaloa, México 2019. Rev Int Contam
Ambie 2019;36:57-8.

333.VINKOVIC VRCEK I, PEM B, ILIC K, PAVICIC I, GONZALEZ-MANCEBO D, NUNEZ NO, BECERRO Al, OCANA M.
Biocompatibility assessment of up- and down-converting nanoparticles: implications of interferences with
in vitro assays. 17" International Congress on Photobiology and 18™ Congress of the European Society for
Photobiology; Barcelona, Spain 2019. Book of Abstracts str. 679.

334.XIE HQ, KOVARIK Z, LIU Y, CADEZ T, MA Y, ZANDONA A, LUO Y, SINKO G, KATALINIC M. Interaction analyses
of AChE and BChE with selected pesticides. 16 International Symposium on Cholinergic Mechanisms;
Rehovot, Israel 2019. Book of Abstracts str. 78.

335.ZANDONA A, MADUNIC J, KATALINIC M. Time-dependent cytotoxicity of pyridinium antidotes. 44% FEBS
Congress and 19" YSF FEBS 2019; Krakow, Poland 2019. Book of Abstracts str. 46.

336.ZORBAZ T, MISETIC P, ZUNEC S, ZANDONA A, MICEK V, MENDAS G, PROBST N, BRAIKI A, MACEK HRVAT
N, KATALINIC M, GABELICA MARKOVIC V, JEAN L, RENARD PY, KOVARIK Z. Pharmacological analysis of
centrally active oxime for nerve agent poisoning. 16" International Symposium on Cholinergic Mechanisms;
Rehovot, Israel 2019. Book of Abstracts str. 63.

337.ZUNECS, MIKOLIC A, BRCIC KARACON]JI 1, KOPJAR N, LUCIC VRDOLJAK A. Interactions between cannabinoids
and anticancer drugs: an example of A°-tetrahydrocannabinol and irinotecan. Cannabis under scrutiny: their
toxicity and medical utility; Ljubljana, Slovenia 2019. Book of Abstracts str. 36.

Sazetci u elektronickom izdanju

338.FILIPOVIC V, STIPICEVIC S, FINGLER S, FILIPOVIC L, BUBALO KOVACIC M, KRANJCEC F, ONDRASEK
G. Glyphosate mobility assessment in vineyard soils under different agroecological conditions. SSSA
International Soils Meeting: Soils Across Latitudes; San Diego, CA, USA 2019. Dostupno na: https:/scisoc.
confex.com/scisoc/2019sssa/meetingapp.cgi/Paper/116207

339.KESER, CVIJETICS, JURASOVIC J, COLIC BARIC I, KAUZLARIC M, SIMUNIC K, BOSCHIERO D, ILICH J. Association
of chronic stress, inflammation, body composition and dietary intake in Croatian university students. 13
European Nutrition Conference; Dublin, Ireland 2019. Dostupno na: https:/app.oxfordabstracts.com/
events/696/program-app/submission/124897

D.7.1ZVJESTAJI STRUCNE DJELATNOSTI

Nacionalni projekti, ugovori i suradnje

340.IMI-CRZ-99; 2019. Pracenje stanja radioaktivnosti u okoliSu u Republici Hrvatskoj (lzvjestaj za 2018.
godinu). G. Marovic i sur. Ugovarac: Drzavni zavod za radiolosku i nuklearnu sigurnost, Zagreb.

341.IMI-EBV-15/19; 2019. Odredivanje koncentracije metala u uzorcima tkiva — serum, kosa i urin.
J. Jurasovi¢, R. Turk, J. Macan. Ugovarac: Zavod za javno zdravstvo Brodsko-posavske Zupanije, Slavonski
Brod.

342.IMI-P-419; 2019. IzvjeStaj o mjerenju ukupne talozne tvari na podrucju pjeskokopa ,Brezovi rebar” (Izvjestaj
za 2018. godinu). G Pehnec i sur. Ugovarac: Wienerberger llovac d. o. 0. Donje Pokuplje 2, Karlovac.

343.IMI-P-420; 2019. Izvjestaj o mjerenju ukupne taloZne tvari na podrucju opéine sv. Burd, Sljuncara ,Jamicak”
(Izvjestaj za 2018. godinu). G Pehnec i sur. Ugovarac: Bagerkop Roberto d. o. 0. Kljucicka 1a, Novi Marof.

344.IMI-P-421; 2019. lzvjestaj o mjerenjima posebne namjene oneciscenja zraka (PM, i PM, ) i mjerenjima
ukupne talozne tvari na jednoj lokaciji u VVinkovcima (lzvjeStaj za 2018. godinu). G Pehnec i sur. Ugovarac:
Grad Vinkovci.

345.IMI-P-422; 2019. IzvjeStaj o mjerenju kvalitete zraka na imisijskoj mjernoj postaji za pracenje kvalitete
zraka JakuSevec (2018. godina ). G. Pehnec i sur. Ugovarac: Ekonerg d. o. 0., Zagreb.

346.IMI-P-423; 2019. Izvjestaj o mjerenju kvalitete zraka na lokaciji medunarodne zracne luke Zagreb (IzvjeStaj
za 2018. godinu). G Pehnec i sur. Ugovarac: Medunarodna zragna luka Zagreb d. d., Velika Gorica.

347.IMI-P-424; 2019. Izvjestaj o mjerenju PM, | frakcije lebdecih Cestica za pogon EL-TO Zagreb (Izvjestaj za 1.
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sije¢nja — 6. ozujka 2018.). G. Pehnec i sur. Ugovarac: HEP — Proizvodnja d. o. 0., Zagreb.

348.IMI-P-425; 2019. Izvjestaj o pracenju kvalitete zraka na mjernoj postaji vojni poligon ,Eugen Kvaternik” u
Slunju (Izvjestaj za 2018. godinu). G. Pehnec i sur. Ugovarac: Drzavni hidrometeoroloski zavod, Zagreb.

349.IMI-P-426;2019. IzvjeStaj o pracenju kvalitete zraka na postajama drzavne mreze (IzvjeStajza 2018. godinu).
G. Pehnec i sur. Ugovarac: Ministarstvo zastite okoliSa i energetike RH, Zagreb, Drzavni hidrometeoroloski
zavod, Zagreb.

350.IMI-P-427; 2019. Studija ekvivalencije za ne-referentnu metodu mjerenja frakcijekcije lebdecih Cestica
PM, _na mjernoj postaji Visnjan. I. Beslic i sur. Ugovarac: Ministarstvo zastite okolisa i energetike RH, Zagreb
Drzavni hidrometeoroloski zavod, Zagreb.

351.IMI-P-428; 2019. Izvjestaj o mjerenju i pracenju kvalitete zraka na gradskim mjernim postajama u 2018.
(Izvjestaj za 2018. godinu) G. Pehnec i sur. Ugovarac: Grad Zagreb, Gradski ured za energetiku, zastitu okolisa
i odrzivi razvoj.

352.IMI-P-429; 2019. Izvjestaj o kontroli kvalitete rezultata mjerenja zraka — usporedba rezultata dobivenih
pomocu senzora i referentnih ispitnih metoda. G. Pehnec i sur. Ugovarac: Grad Zagreb.

353.IMI-P-430; 2019. Izvjestaj o mjerenjima benzo(a)pirena (BaP) na mjernoj postaji na PeScenici za 2018.
godinu (Provedba mjere M2 iz Programa zastite zraka — mjerenja dodatnih parametara). G. Pehnec i sur.
Ugovarac: Grad Zagreb, Gradski ured za energetiku, zastitu okoliSa i odrZivi razvoj.

354.IMI-P-431; 2019. IzvjeStaj o mjerenju ukupne talozne tvari uz eksploatacijsko polje Mekis u Podravskim
Sesvetama tijekom srpnja 2019. godine. G. Pehnec i sur. Ugovarac: Granulati Drava d. o. o., Podravske
Sesvete.

355.IMI-P-432; 2019. IzvjeStaj o mjerenju masenih koncentracija PM, frakcije lebdecih Cestica i ukupne
talozne tvari na lokaciji Golubovecki kamenolomi (26. kolovoza — 26. rujna 2019.). G. Pehnec i sur. Ugovarac:
Golubovecki kamenolomi d. o. 0., Novi Golubovec.

356.IMI-P-433; 2019. Izvjestaj o pracenju kvalitete zraka na lokalitetu plinskog polja Molve tijekom 2019. godine
(14. veljace — 16. ozujka 2019. i 27. lipnja — 27. srpnja 2019.). G. Pehnec i sur. Ugovarac: INA-Naftaplin,
Zagreb, Zavod za javno zdravstvo Koprivnicko-krizevacke zupanije, Koprivnica.

357.IMI-P-434; 2019. Izvjestaj o pracenju kvalitete zraka u zoni utjecaja CUPOVZ-a u Zagrebu (2019. godina). G.
Pehnec i sur. Ugovarac: Zagrebacke otpadne vode upravljanje i pogon d. o. 0., Zagreb.

358.IMI-P-437; 2019. Rezultati pracenja stanja radioaktivnosti u okoliSu objekata termoelektrane Plomin
(Izvjesce za 2018. godinu). G. Marovic i sur. Ugovarac: HEP Proizvodnja d. o. 0. Termoelektrana Plomin |.
Plomin.

359.IMI-P-438; 2019 Rezultati mjerenja radioaktivnosti plinskog polja Molve (Izvjestaj za 2018. godinu). G.
Marovi¢ i sur. Ugovarac: Krizevacko-Koprivnicka zupanija, Koprivnica.

360.PRLIC I. Pocetna procjena rizika od izlaganja radnika ionizirajuéem zracenju porijeklom od NORM-a za
vrijeme redovitog proizvodnog procesa ciscenja tubing cijevi u poduzecu STSI d. 0. 0. — Radionice za servis
tubing cijevi Struzec kako je definirano Zakonom o radioloskoj i nuklearnoj sigurnosti (NN 141/13, 39/15,
130/17, 118/18) i pratecim pravilnicima, Izvadak iz studije procjene ozracenja radnika i referentne skupine
stanovnistva pri provedbi proizvodnih aktivnosti pri kojima moZe doci do povecanja ozracenja radnika
i stanovnika od prirodnih izvora ionizirajuceg zracenja na radilistima INA grupe u Republici Hrvatskoj —
pocetne procjene rizika. Klasa: 07-75/19-00/7, Ur.br.: IMI 100-08/19-1. Vloditelj projektnog zadatka i glavni
izradivac izvjesca: . Prlic, suradnici IMI: L. Paveli¢, S. Kobescak, M. Justi¢, M. Suri¢ Mihi¢, M. Avdic i J. Sencar
te vanjski suradnici Jedinice: Z. Cerovac i M. Hajdinjak).

Medunarodhni projekti, ugovori i suradnje

361.VARNAIVM. The Committee for Risk Assessment. Opinion proposing harmonised classification and labelling
at EU level of 4-vinylcyclohexene diepoxide. ECHA, Helsinki, 2019.

362.PRLIC I. Izvje$ce nakon provedbe projekta br. 2 od 30. lipnja 2019.: Integrirani hardversko-softverski sustav
za pracenje mikrolokacijskih parametara stanja okolisa — IPPSO;RC.2.2.08-0027



