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Dostava mikroRNK posredovana nanočesticama za reprogramiranje
 masnog tkiva: Alternativa Ozempicu?

Nanoparticle-Mediated Delivery of microRNAs for 
Adipose Tissue Reprogramming: An alternative to 

Ozempic?
Dr. sci. Amina Tucak-Smajić

Ministarstvo civilnih poslova BiH / OeAD - Austria's Agency for Education 
and Internationalisation

naučno-istraživački, Bilateralna saradnja BiH i 
Republika Austrija

2025-2026

Gojaznost, kao rastući globalni zdravstveni problem, značajno doprinosi incidenciji metaboličkih poremećaja, uključujući dijabetes tipa 2, kardiovaskularne bolesti i određene maligne neoplazme. Iako su GLP-1 analozi (poput planetarno popularnog Ozempic-a) pokazali djelotvornost u 
kontroli tjelesne mase, njihova primjena je ograničena zbog neželjenih efekata, visokih troškova i privremenog terapijskog efekta. 

U tom kontekstu, transformacija bijelog masnog tkiva (engl. white adipose tissue, WAT) u bež masno tkivo (engl. beige adipose tissue, BAT) predstavlja inovativnu strategiju za induciranje termogeneze i povećanu potrošnju energije. Bež adipociti, karakterizirani visokom ekspresijom 
proteina UCP1, imaju sposobnost rasipanja energije u obliku toplote, čime se potencijalno umanjuje sistemska metabolička disfunkcija. 

MikroRNK (miRNK) su prepoznate kao ključni regulatorni elementi u adipogenezi i energetskoj homeostazi, pri čemu miRNK-26a posebno pokazuje obećavajući potencijal za poticanje transdiferencijacije WAT u BAT. Međutim, njihova ograničena stabilnost i niska stopa ćelijske 
internalizacije predstavljaju izazove za kliničku primjenu. Cilj ovog projekta je razvoj i optimizacija lipidnih nanočestica za efikasnu dostavu miRNK-26a u adipocite. Evaluacija terapijskog potencijala će obuhvatiti in vitro analize ekspresije UCP1 i drugih termogenetskih markera, čime će 

se omogućiti dublje razumijevanje molekularnih mehanizama transdiferencijacije. Očekuje se da će rezultati ovog istraživanja doprinijeti razvoju novih terapeutskih pristupa za tretman gojaznosti i njenih komorbiditeta, pružajući temelje za translacione studije i kliničke aplikacije.

Obesity, as a growing global health problem, significantly contributes to the incidence of metabolic disorders, including type 2 diabetes, cardiovascular diseases, and certain malignant neoplasms. Although GLP-1 analogs (such as the globally popular Ozempic) have 
demonstrated efficacy in body weight control, their use remains limited due to adverse effects, high costs, and temporary therapeutic outcomes.

In this context, the transformation of white adipose tissue (WAT) into beige adipose tissue (BAT) represents an innovative strategy to induce thermogenesis and enhance energy expenditure. Beige adipocytes, characterized by high expression of the UCP1 protein, possess 
the ability to dissipate energy as heat, thereby potentially alleviating systemic metabolic dysfunction.

MicroRNAs (miRNAs) have been recognized as key regulatory elements in adipogenesis and energy homeostasis, with miRNA-26a showing particularly promising potential to promote the transdifferentiation of WAT into BAT. However, their limited stability and low cellular 
uptake rates pose challenges for clinical application. The aim of this project is to develop and optimize lipid nanoparticles for the efficient delivery of miRNA-26a into adipocytes. Evaluation of the therapeutic potential will include in vitro analyses of UCP1 expression and 

other thermogenic markers, enabling a deeper understanding of the molecular mechanisms underlying transdifferentiation. The results of this study are expected to contribute to the development of novel therapeutic approaches for the treatment of obesity and its 
comorbidities, providing a foundation for translational research and clinical applications.

Racionalno dizajniranje i „zelena“ sinteza novih akridinskih derivata 
sa antitumorskim i antimikrobnim učinkom

Rational design and "green" synthesis of new 
acridine derivatives with antitumor and 

antimicrobial effects
Prof.dr. Elma Veljović Ministarstvo za nauku, visoko obrazovanje, i mlade Kantona Sarajevo naučno-istraživački 2024-2025

Maligne bolesti, poslije kardiovaskularnih bolesti, vodeći su uzrok smrtnosti u svijetu. Lijekovi koji se koriste u terapiji malignih oboljenja, pored svoje efikasnosti, posjeduju mnogo sistemskih neželjenih efekata, zbog čega se teži razvoju novih lijekova sa boljim učinkom i minimalnom 
toksičnošću. U okviru projekta planirana je sinteza novih akridinskih derivata, za koje se primjenom in silico metoda (QSAR, Docking, DFT) predvidi da će imati dobar antitumorski i antimikrobni učinak. Sinteza novih akridinskih derivata provodiće se primjenom principa „zelene 

hemije“.Nakon potvrde strukture sintetiziranih spojeva (elementarmna analiza, NMR, MS), ispitaće se njihov antitumorski i antimikrobni učinak, te in vitro ispitati genotoksičnost i citotoksičnost.

Malignant diseases, after cardiovascular diseases, are the leading cause of death in the world. Drugs used in the treatment of malignant diseases, in addition to their effectiveness, have many systemic side effects, which is why the development of new drugs with better 
effect and minimal toxicity is being pursued. The project plans to synthesize new acridine derivatives, which are predicted to have good antitumor and antimicrobial effects using in silico methods (QSAR, Docking, DFT). The synthesis of new acridine derivatives will be carried 

out using the principles of "green chemistry". After confirming the structure of the synthesized compounds (elementary analysis, NMR, MS), their antitumor and antimicrobial effects will be tested, and genotoxicity and cytotoxicity will be tested in vitro.

Drijen – neiskorišteni crveni dragulj Bosne i Hercegovine: bioaktivni profil, 
makro i mikroelementi i zdravstveni benefiti

Cornelian Cherry – The Untapped Red Jewel of 
Bosnia and Herzegovina: Bioactive Profile, Macro- 

and Microelements, and Health Benefits
Prof. dr. Mirsada Salihović Ministarstvo za nauku, visoko obrazovanje, i mlade Kantona Sarajevo naučno-istraživački 2024-2025

Drijen (Cornus mas L) je ljekovita biljka koja ima široku primjenu, a jedna je od nedovoljno istraženih i nedovoljno iskorištenih voćnih vrsta, koja ima veliku hranjivu vrijednost. Gotovo svi dijelovi drijena se koriste zbog svojih adstringentnih, antimikrobnih, antiparazitnih, 
antiinflamatornih, antioksidativnih, antidijabetičkih i antikancerogenih djelovanja. Projekat podrazumeva interdisciplinarni pristup istraživanju bioaktivnog potencijala, makro i mikroelemenata i zaštitnih efekata odabranih vrsta na zdravlje ljudi. Realizacija će se izvesti kroz različite 
istraživačke metode kao što su hemijsko-farmakološke analize, mikrobiološka, antitumorska ispitivanja i in vitro toksikološka evaluacija na ljudskom modelu. Budući da su biljke najvažniji izvor mineralnih materija za čovjeka, odredit će se sadržaj makro i mikroelemenata u drijenu. S 

obzirom da se drijen koristi u ishrani ljudi, a može da se koristi i u farmakološke svrhe, povećan sadržaj pojedinih elemenata u biljci može da umanji njeno terapeutsko dejlovanje ili čak da bude toksičan po zdravlje ljudi, pa je njihova upotreba ograničena. Stoga, izračunom indeksa rizika 
po zdravlje ljudi i procjenom potencijalnog zdravstvenog rizika izazvanog djelovanjem teških metala dobit će se važni podaci. Bit će urađena i in silico analiza molekularnog doking studija, kako bi se dodatno razjasnio mehanizam djelovanja utvrđen nakon eksperimentalnih procedura. 

Predložena studija je složena i obuhvata nekoliko faza realizacije a to su: identifikacija vrste i terensko prikupljanje biljnog materijala, laboratorijski rad, i objavljivanje rezultata u vidu originalnog naučnog rada (WoS/Q1-Q3), te u formi doktorske teze trećeg ciklusa studija. Osim 
značajnog naučnog doprinosa, rezultati projekta imaju i praktičnu važnost, budući da mogu pružiti dobru osnovu za sintezu novih aktivnih spojeva s mogućom primjenom u medicini i terapiji. Istraživanje se može proširiti na dodatne biljne vrste, sa sličnim bioaktivnim potencijalom, koje 

su prikladne za ljudsku upotrebu.

The Cornelian cherry (Cornus mas L) is a medicinal plant that has extensive applications and is one of the under-researched and underutilized fruit species, which has a high nutrient value. Almost all parts of the Cornelian Cherry are used for their astringent, antimicrobial, 
antiparasitic, anti-inflammatory, antioxidant, antidiabetic, and anticancer properties. The project entails an interdisciplinary approach to research on bioactive potential, macro and microelements, and protective effects of selected species on human health. Realization will 

be performed through various research methods such as chemical-pharmacological analyses, microbiological, antitumor examinations, and in vitro toxicology evaluation on the human model.
Considering plants are the most important source of mineral matter for people, the content of macro and microelements will be determined of Cornelian cherry. Since it is used in diet of humans, and can also be used for pharmacological purposes, the increased content of 

individual elements in plants can diminish its therapeutic effects or even be toxic to human health, and their use is limited. Therefore, by calculating the human health risk index and assessing the potential health risk caused by heavy metal action, important data will be 
obtained. In silico analysis of molecular docking studies will also be done, to further elucidate the mechanism of action established after experimental procedures. The proposed study is complex and includes several stages of realization namely: species identification and 

field collection of plant material, laboratory work, and publication of results like scientific study (WoS/Q1-Q3), and in the form of a doctoral thesis. The project's outcomes have practical significance as well as major scientific value since they can serve as a solid foundation for 
the synthesis of novel active chemicals that may find use in treatment and medicine. Research can be extended to additional plant species, with similar bioactive potential, which are suitable for human use.

Izloženost majke i zdravlje djeteta: Istraživanje 
transplacentarnog prijenosa polutanata/TOXMOM

Maternal Exposure and Child Health: Investigating 
the Transplacental Transfer of Pollutants/TOXMOM

Prof. dr. Elma Omeragić Ministarstvo za nauku, visoko obrazovanje, i mlade Kantona Sarajevo naučno-istraživački 2024-2026

Izloženost majke i zdravlje djeteta: Istraživanje transplacentarnog prijenosa polutanata," ima za cilj kvantifikaciju koncentracija odabranih spojeva iz klase perzistentnih organskih polutanata (POP) u serumu majke, pupčane vrpce, i tkivu placente. Fokus je na per- i polifluoroalkilnim 
supstancama (PFAS), polihloriranim bifenilima (PCB), organohloriranim pesticidima (OCP), toksičnim metalima, ftalatima, i parabenima. Istraživanje će obuhvatiti analizu utjecaja strukturnih specifičnosti polutanata na njihovu efikasnost transfera te identifikaciju ključnih faktora koji 

utječu na prenatalnu izloženost novorođenčadi.
Ciljevi istraživanja uključuju procjenu biomarkera metaboličkih, endokrinih, i reproduktivnih efekata povezanih s izloženošću odabranim spojevima, kao i analizu uloge placente u posredovanju u prijenosu odabranih spojeva. Očekivani rezultati ovog istraživanja će doprinijeti boljem 
razumijevanju rizika od izloženosti odabranim polutantima tokom prenatalnog razvoja, što će omogućiti razvoj ciljanih strategija za smanjenje izloženosti i zaštitu zdravlja djece. Društveni značaj ovog istraživanja leži u njegovom doprinosu informiranju javnih politika i regulativa u 

oblasti zaštite okoliša i javnog zdravlja s ciljem smanjenja izloženosti štetnim tvarima i unapređenja zdravlja populacije.

“Maternal Exposure and Child Health: Investigating the Transplacental Transfer of Pollutants” aims to quantify concentrations of selected compounds from the class of persistent organic pollutants (POPs) in maternal serum, umbilical cord blood, and placental tissue. The 
focus is on per- and polyfluoroalkyl substances (PFAS), polychlorinated biphenyls (PCBs), organochlorine pesticides (OCPs), toxic metals, phthalates, and parabens. The study will analyze how pollutant structural features influence transfer efficiency and identify key 

determinants that affect prenatal exposure of newborns.
The research objectives include assessing biomarkers of metabolic, endocrine, and reproductive effects associated with exposure to the selected compounds, as well as analyzing the role of the placenta in mediating the transfer of these compounds. The expected results 

will contribute to a better understanding of the risks posed by exposure to the selected pollutants during prenatal development, enabling the development of targeted strategies to reduce exposure and protect child health. The societal significance of this research lies in its 
contribution to informing public policies and regulations in environmental protection and public health, with the goal of reducing exposure to harmful substances and improving population health.

Bazga – nedovoljno iskorišten prirodni resurs Bosne i Hercegovine: 
Fitohemijski i bioaktivni profil, te modeliranje protektivnih efekta na zdravlje ljudi

Elderberry – An Underutilized Natural Resource of 
Bosnia and Herzegovina: Phytochemical and 

Bioactive Profile, and Modeling of Protective Effects 
on Human Health

Prof. dr. Mirsada Salihović Federalno ministarstvo obrazovanja i nauke naučno-istraživački 2024-2025

Bazga je značajan prirodni resurs u Bosni i Hercegovini koji se tradicionalno koristi, ali nije dovoljno iskorišten u medicini, prehrani i industriji. Dok su zemlje poput Njemačke, Austrije i Velike Britanije razvile strategije za komercijalnu upotrebu bazge, u BiH još uvijek nedostaje 
istraživanje njenog potencijala i razvoj komercijalnih strategija. Bazga, posebno crna (Sambucus nigra L), bogat je izvor bioaktivnih tvari poput flavonoida, fenolnih kiselina i vitamina, s antivirusnim, antikancerogenim i protuupalnim svojstvima. Kod bazge najčešće se koriste cvjetovi i 

bobice, dok su nezreli plodovi otrovni. Metode poput ultrazvučne i Soxhlet ekstrakcije koriste se za izolaciju bioaktivnih spojeva, a istražuju se i njeni antioksidativni, antimikrobni i antitumorski efekti. Sadržaj makro i mikroelemenata u bazgi pruža važne informacije za njenu upotrebu u 
prehrani i farmakologiji, no visoka koncentracija teških metala može predstavljati zdravstveni rizik. Analize hemijskih struktura i in silico modeli omogućavaju dizajniranje novih proizvoda s terapijskim potencijalom. Dakle, bazga sadrži potencijal za daljnji razvoj kao vrijedan prirodni 

resurs.

Traditional use of elderberry, a significant natural resource in Bosnia and Herzegovina, in medicine, nutrition, and industry remains underexplored. While countries such as Germany, Austria, and Great Britain have developed strategies for the commercial use of elderberry, 
BiH still lacks research into its potential and the development of commercial strategies. Elderberry, especially black (Sambucus nigra L), is a rich source of bioactive substances such as flavonoids, phenolic acids, and vitamins, with antiviral, anticancer, and anti-inflammatory 

properties. People usually use elderberry flowers and berries, but the unripe fruits are poisonous. Methods such as ultrasonic and Soxhlet extraction are used to isolate bioactive compounds, and their antioxidant, antimicrobial, and antitumor effects are also being 
investigated. The content of macro- and microelements in elderberry provides important information for its use in nutrition and pharmacology, but high concentrations of heavy metals can pose a health risk. Chemical structure analyses and in silico models enable the design 

of new products with therapeutic potential. Therefore, elderberry has the potential for further development as a valuable natural resource.

Borba protiv rezistencije na lijekove: dizajn i sinteza novih derivata diarilidenacetona i 
njihovo farmakološko i toksikološko profiliranje

Combating drug resistance: design and synthesis of 
novel diarylideneacetone derivatives and their 

pharmacological and toxicological profiling
Prof. dr Amar Osmanović Federalno ministarstvo obrazovanja i nauke naučno-istraživački 2024-2026

Rezistencija mikroorganizama na antimikrobna sredstva predstavlja ozbiljan globalni zdravstveni problem, jer ne postoje efikasne terapijske strategije za njegovo suzbijanje. To ugrožava bolničke pacijente i olakšava širenje infekcija u populaciji. Zbog ekstenzivne upotrebe antibiotika, 
mnoge bakterije su postale otporne, što dovodi do porasta smrtnosti i ekonomskih gubitaka. WHO i CDC upozoravaju na hitnost problema, ističući opasne sojeve poput Klebsiella i Pseudomonas. Ključni izazovi uključuju brzinu mutacija bakterija, migracije i globalizaciju, što može 

dovesti do pandemije rezistentnih infekcija. Osim infekcija, bakterije uzrokuju upalne procese i oksidativni stres, koji dodatno ugrožavaju zdravlje. Stoga je potrebno multidisciplinarno istraživanje i međunarodna saradnja radi razvoja novih terapijskih rješenja i jačanja sistema javnog 
zdravstva. Istraživanja su usmjerena na razvoj novih molekula koje mogu obnoviti osjetljivost bakterija na lijekove.

The resistance of microorganisms to antimicrobial agents represents a serious global health problem, because there are no effective therapeutic strategies for its suppression. This endangers hospital patients and facilitates the spread of infections in the population. Due to 
the extensive use of antibiotics, many bacteria have become resistant, leading to increased mortality and economic losses. WHO and CDC warn of the urgency of the problem, highlighting dangerous strains such as Klebsiella and Pseudomonas. Key challenges include the 
rate of bacterial mutation, migration and globalization, which can lead to pandemics of resistant infections. In addition to infections, bacteria cause inflammatory processes and oxidative stress, which further endanger health. Therefore, multidisciplinary research and 

international cooperation are needed in order to develop new therapeutic solutions and strengthen the public health system. Research is focused on the development of new molecules that can restore the sensitivity of bacteria to drugs.

Umjetna inteligencija u prvoj potrazi u BiH za antiviralnim lijekom 
protiv hantavirusa-uzročnika mišije groznice

Artificial intelligence in the first search in Bosnia 
and Herzegovina for an antiviral drug against 

hantavirus, the causative agent of mouse fever

Prof.dr.Selma Špirtović-
Halilović

Federalno ministarstvo obrazovanja i nauke naučno-istraživački 2024-2026
Ovo je prva potraga  u našoj zemlji i okruženju, koja uključuje vještačku inteligenciju, a vezana je za potencijalni lijek za hantavirus-uzročnik mišije groznice. Potrebno je ispitati najmanje pedeset sintetskih derivata kumarina kako bi se koristeći doking ispitalo njihovo vezivanje na 

enzime  važne za život virusa koji izaziva mišiju groznicu
This is the first search in our country and the surrounding area that involves artificial intelligence, and is related to a potential cure for hantavirus, the causative agent of mouse fever. At least fifty synthetic coumarin derivatives need to be tested in order to use docking to 

examine their binding to enzymes important for the life of the virus that causes mouse fever

Primjena zelene hemije u profiliranju aktivnih metabolita sa antiviralnim djelovanjem 
iz vrste Artemisia annua L. sa područja Bosne i Hercegovine

Application of green chemistry principles in the 
profiling of antiviral active metabolites from 

Artemisia annua  L. from Bosnia and Herzegovina
Prof.dr. Kemal Durić Federalno ministarstvo obrazovanja i nauke naučno-istraživački 2024-2025

Projekt ima za cilj  optimizaciju ekstrakcije spojeva sa dokazanim anti-SARS-CoV-2 djelovanjem iz biljne vrste Artemisia annua L., sakupljene na području Bosne i Hercegovine, koristeći ekstrakcione metode zelene hemije (ekstrakcija superkritičnim fludima (SFE); ekstrakcija 
mikrovalovima (MAE), ultrazvučna ekstrakcija (UAE)) u cilju smanjenja ili potpunog eliminiranja nedostataka konvencionalnog puta ekstrakcije bioaktivnih spojeva. Također projekat ima za cilj  ekstrakciju bioaktivnih spojeva iz biljne biomase nakon primarne obrade, s mogućnošću 

povećanja  ukupnog prinosa ekstrakta, smanjenja otpada i poboljšanja ekonomske isplativosti procesa. Rezultati projekta doprinose uspostavi održivih proizvodnih praksi i razvoj ekološki prihvatljivih metoda u farmaceutskoj industriji.

The project aims to optimize the extraction of compounds with proven anti-SARS-CoV-2 activity from the plant species Artemisia annua  L., collected from the territory of Bosnia and Herzegovina, using green chemistry-based extraction methods, including supercritical fluid 
extraction (SFE), microwave-assisted extraction (MAE), and ultrasound-assisted extraction (UAE). The objective is to reduce or completely eliminate the limitations of conventional extraction routes for bioactive compounds. Furthermore, the project focuses on the 

extraction of bioactive compounds from plant biomass remaining after primary processing, with the potential to increase the total extract yield, reduce waste generation, and improve the economic feasibility of the process. The project outcomes will contribute to the 
establishment of sustainable production practices and the advancement of environmentally friendly methods within the pharmaceutical industry.

Određivanje sadržaja teških metala i sekundarnih metabolita u uzorcima konoplje 
(Cannabis sativa L.) prikupljenih sa područja zagađenog teškim metalima

Determination of the content of heavy metals and 
secondary metabolites in samples of hemp 

(Cannabis sativa L.) collected from an area polluted 
by heavy metals

Prof. dr. Ervina Bečić Federalno ministarstvo obrazovanja i nauke
naučno-istraživački projekt, Bilateralna 

saradnja BiH i Republika Slovenija
2024-2025

Indijska konoplja (Cannabis sativa L.) je biljna vrsta u kojoj je do sada otkriveno više od 190 različitih kanabinoida sa potencijalnim terapijskim svojstvima. Najviše istraživani kanabinoidi uključuju psihoaktivni spoj Δ-9-tetrahidrokanabinol (THC) i nepsihoaktivni kanabidiol (CBD). Postoji sve 
više dokaza da bi kanabinoidi mogli biti korisni u širokom spektru kliničkih stanja, kao što su redukcija hronične neuropatske boli, upalnih procesa, nekontrolisane epilepsije, poremećaja spavanja, smanjenje spastičnosti povezane s multiplom sklerozom, anoreksije, shizofrenije itd. CBD 
se preferira za medicinsku upotrebu, jer ima manje rizika za zdravlje u odnosu na psihoaktivni THC.  U posljednje vrijeme na tržištu se može pronaći mnogo proizvoda na bazi kabnabisa s malo dokaza o hemijskoj analizi sadržaja. Obično se na proizvodu nalazi samo podatak o sadržaju 

kanabinoida. Obzirom da je poznato da indijska konoplja posjeduje fitoremedijacijska svojstva, prije primjene u medicini i farmaciji, neophodno kontrolisati sve biljne dijelove i na sadržaj toksičnih teških metala i pesticida. 
U ovom projektu će se utvrditi prisustvo toksičnih metala, pesticida i sekundarnih metabolita (kanabinoida i terpena) u biljci indijske konoplje (Cannabis Sativa, L.) i biljnih ekstrakata dobijenih korištenjem dvije različite metode ekstrakcije (etanol i superkritični CO2) , koji će se pratiti u 
svim fazama uzgoja i prerade konoplje. Uzorci će biti prikupljeni od tri sorte konoplje (srednjezapadne, sjeverozapadne i enectaliana) sa područja Celjskog bazena u Sloveniji, gdje je sadržaj kadmija u tlu pet puta veći od dozvoljene granice. Kao kontrolna grupa koristiti će se iste sorte 
sa nezagađenog područja. Projekt će doprinijeti boljem poznavanju kvalitativnog i kvantitativnog sastava konoplje kao biljne droge i mogućnosti njene sigurne primjene u medicini i farmaciji, razumjevanju modela distribucije toksičnih metala i pesticida tokom procesa rasta, razvoja te 

proizvodnje različitih proizvoda iz ove biljne vrste.

Researchers have discovered more than 190 different cannabinoids with potential therapeutic properties in Indian hemp (Cannabis sativa L.). The most researched cannabinoids include the psychoactive compound Δ-9-tetrahydrocannabinol (THC) and the non-psychoactive 
cannabidiol (CBD). There is increasing evidence that cannabinoids could be useful in a wide range of clinical conditions, such as reduction of chronic neuropathic pain, inflammatory processes, uncontrolled epilepsy, sleep disorders, reduction of spasticity associated with 
multiple sclerosis, anorexia, schizophrenia, etc. CBD is preferred for medical use, as it has fewer health risks compared to psychoactive THC. Recently, many cannabis-based products can be found on the market with little evidence of chemical analysis of the content. 

Typically, the product only provides information about its cannabinoid content. Considering that it is known that Indian hemp has phytoremediation properties, before use in medicine and pharmacy, it is necessary to evaluate all plant parts for the content of toxic heavy 
metals and pesticides.

In this project, the presence of toxic metals, pesticides, and secondary metabolites (cannabinoids and terpenes) in the Indian hemp plant (Cannabis sativa L.) and plant extracts obtained using two different extraction methods (ethanol and supercritical CO₂) will be 
determined, which will be monitored in all stages of hemp cultivation and processing. The samples will be collected from three varieties of hemp (Midwestern, Northwestern, and Enectaliana) from the area of   the Celje Basin in Slovenia, where the cadmium content in the 

soil is five times higher than the permitted limit. The same varieties from an uncontaminated area will be used as a control group. The project will contribute to a better knowledge of the qualitative and quantitative composition of hemp as an herbal drug and the possibility 
of its safe use in medicine and pharmacy and to understanding the distribution model of toxic metals and pesticides during the process of growth, development, and production of various products from this plant species.

Genetski i plazmatski biomarkeri toka i odgovora na liječenje koronavirusne bolesti
Genetic and plasma biomarkers of course and 
response to treatment of coronavirus disease

Prof. dr. Tamer Bego Federalno ministarstvo obrazovanja i nauke
naučno-istraživački projekt, Bilateralna 

saradnja BiH  i Republika Slovenija
2024-2026

U okviru ovog projekta, fokus istraživanja će biti na analizi različitih biomarkera koji bi se potencijalno mogli koristiti u praćenju statusa i ishoda COVID-19 pacijenata. Pregled literature nam ukazuje da još uvijek ne postoje dovoljno osjetljivi i specifični markeri, koji bi se mogli koristiti u 
rutinskoj praksi kada je u pitanju praćenje kliničke slike i efikasnosti terapije, kod pacijenata s težom kliničkom slikom. Ovo je od izuzetne važnosti, da bi se u najranijem stadiju mogli prepoznati pacijenti sa većim rizikom od težeg oblika bolesti i razvoja komplikacija kod COVID-19 
pacijenata, što bi dovelo i do efikasnijeg medikamentoznog tretmana i sprječavanja komplikacija te time boljih rezultata liječenja i smanjenja perioda hospitalizacije. Kompleksnost patofiziologije nastanka bolesti, nedovoljna saznanja o uticaju SARS-CoV-2 na različite biohemijske 

markere, različit imunološki odgovor u ovisnosti od genetskog profila zaraženih pacijenata te posebno nedostatak informacija o promjeni imunološkog odgovora (stabilnost i zadržavanje specifičnih antitijela na SARS-CoV-2 kod COVID-19 pacijenata) su od ključnog značaja za 
provođenje ovog istraživanja. U sklopu saradnje će se na Medicinskom fakultetu Univerziteta u Ljubljani izvrštiti analize genskih polimorfizama na nivou čitavog genoma (GWAS) na uzorcima prikupljenim u Sloveniji, dok će se analiza gena kandidata u sklopu antioksidativnih i imnoloških 

puteva pratiti na svim prikupljenim uzorcima. Na Univerzitetu u Sarajevu – Farmaceutskom fakultetu će se vršiti analize upalnih markera (TGF-β, IL-1β, IL-6) te serološko ponovno testiranje oboljelih od COVID-19 radi procjene imunološkog odgovora. Određivanje koncentracije 
specifičnih protutijela za SARS-CoV-2 (iz razreda IgM i IgG) provodit će se u nekoliko različitih vremenskih intervala. Prvi serološki test radi se odmah nakon pozitivnog PCR nalaza. Nakon toga će se obaviti retestiranje pacijenata u još dvije tačke: 30-45 dana nakon pozitivnog nalaza 

PCR testa (za određivanje prisutnosti specifičnih IgM antitijela) i 75-90 dana nakon pozitivnih rezultata PCR testa (za određivanje prisutnosti specifičnih IgG antitijela). 
Povezanost odgovarajućih biomarkera sa karakteristikama bolesti ili ishodima liječenja biće analizirana korištenjem odgovarajućih parametarskih ili neparametarskih testova. Prediktivni modeli bolesti zasnovani na eksperimentalnim i kliničkim podacima će se graditi koristeći 

konvencionalne i najsavremenije statističke pristupe i pristupe mašinskog učenja.

Within the framework of this project, the focus of the research will be on the analysis of various biomarkers that could potentially be used in monitoring the status and outcome of COVID-19 patients. A review of the literature indicates that there are still no sufficiently 
sensitive and specific markers that could be used in routine practice when it comes to monitoring the clinical picture and the effectiveness of therapy in patients with a more severe clinical picture. This is of utmost importance in order to identify patients with a higher risk of 

a more severe form of the disease and the development of complications in COVID-19 patients at the earliest stage, which would lead to more effective drug treatment and prevention of complications and thus better treatment results and a reduction in the period of 
hospitalization. The complexity of the pathophysiology of the disease, insufficient knowledge about the impact of SARS-CoV-2 on various biochemical markers, different immune responses depending on the genetic profile of infected patients and especially the lack of 
information about changes in the immune response (stability and retention of specific antibodies to SARS-CoV-2 in COVID-19 patients) are of crucial importance for conducting this research. As part of the collaboration, genome-wide association studies (GWAS) will be 

performed on samples collected in Slovenia at the Faculty of Medicine, University of Ljubljana, while candidate gene analysis within antioxidant and immunological pathways will be monitored on all collected samples. At the University of Sarajevo – Faculty of Pharmacy, 
inflammatory marker analyses (TGF-β, IL-1β, IL-6) and serological re-testing of COVID-19 patients will be performed to assess the immune response. Determination of the concentration of specific antibodies to SARS-CoV-2 (from the IgM and IgG classes) will be performed at 
several different time intervals. The first serological test will be performed immediately after a positive PCR result. After that, patients will be re-tested at two more points: 30-45 days after a positive PCR test result (to determine the presence of specific IgM antibodies) and 

75-90 days after a positive PCR test result (to determine the presence of specific IgG antibodies).
The association of relevant biomarkers with disease characteristics or treatment outcomes will be analyzed using appropriate parametric or non-parametric tests. Predictive disease models based on experimental and clinical data will be built using conventional and state-of-

the-art statistical and machine learning approaches.

Farmakogenetički markeri terapijskih efekata empagliflozina
Pharmacogenetic biomarkers of empagliflozin 

treatment effects
Prof. dr. Tanja Dujić Ministarstvo za nauku, visoko obrazovanje, i mlade Kantona Sarajevo naučno-istraživački 2023-2025

Postoji više dostupnih lijekova za terapiju dijabetesa tip 2 (T2D). Inhibitori enzima natrij-glukoza kotransportera-2 (SGLT2i) su posebno preporučeni u terapiji T2D zbog svojih kardiorenalnih protektivnih učinaka i sve se više koriste u kliničkoj praksi. Ipak, postoji velika interindividualna 
varijabilnost u efektima SGLT2i koja se može dijelom objasniti genetičkim faktorima. Sveobuhvatne farmakogenetičke studije SGLT2i nedostaju i dosad nisu nađene značajne asocijacije. Glavni cilj ovog istraživanja je ispitati utjecaj genetičkih varijacija širom genoma na odgovor na 

terapiju SGLT2i.  U studiju će biti uključeni pacijenti s T2D kojima je prvi put propisan SGLT2i. Genotpizacija će se provesti korištenjem Infinium Global Screening Array v3. Povezanost genetičkih varijacija i drugih individualnih faktora, s neželjenim efektima, te kliničkim i biokemijskim 
markerima terapijskog odgovora će biti analizirana, uključujući promjene u glikemijskim parametrima, lipidima, parametrima bubrežne funkcije i volumnog statusa, te inflamatornim i aterosklerotskim markerima. Otkriće genetičkih markera koji mogu utjecati na odgovor na SGLT2i 

može pomoći liječnicima u praksi da odaberu pravu terapiju za individualnog pacijenta u cilju poboljšanja terapijske efikasnosti i smanjenja rizika od neželjenih efekata lijeka. Osim boljih ishoda liječenja, personalizirani pristup može dovesti do značajnog smanjenja zdravstvenih troškova 
povezanih s dijabetesom. Također je važno naglasiti da je naša studija prva koja će istražiti utjecaj genetike na širok raspon biomarkera terapijskih efekata SGLT2i. Naši rezultati mogu dovesti do novih mehanističkih uvida, budući da se mogu otkriti novi geni povezani s mehanizmima i 

putevima djelovanja ovih lijekova. To također može dovesti do otkrivanja potencijalnih meta za razvoj novih lijekova za dijabetes i povezane komorbiditete.

There are several available therapies for type 2 diabetes (T2D). Sodium-glucose cotransporter-2 inhibitors (SGLT2i) are specially recommended for T2D treatment due to their cardiorenal protective properties, and are increasingly used in clinical practice. However, there is 
great interindividual variability in beneficial effects of SGLT2i treatment and this could be explained in part by genetic factors. Comprehensive pharmacogenetic studies on SGLT2i are lacking and significant findings have not been reported yet.  The main aim of our study is to 

examine the impact of genetic variations throughout the genome on the response to SGLT2i treatment. The study will include 400 patients with T2D who were prescribed SGLT2i for the first time (200 patients recruited prospectively). Genotyping will be performed using 
Infinium Global Screening Array v3. The association of genetic variations and other individual factors, with drug side effects and clinical and biochemical markers of treatment response, will be assessed, including changes in glycaemic parameters, lipids, parameters of kidney 

function and volume status, and inflammatory and atherosclerotic markers. The discovery of genetic polymorphisms associated with response to SGLT2i treatment can help physicians to choose the right therapy for the individual patient in order to improve therapeutic 
efficacy and reduce the risk of adverse drug reactions. In addition to the clinical benefit to patients, this may indirectly lead to a significant reduction in health costs associated with diabetes. It is also important to emphasize that our study will be the first study to explore 

influence of genetics on a wide range of biomarkers of SGLT2i beneficial effects. This can lead to new mechanistic insights, as previously unreported genes associated with drug mechanisms and pathways can be unravelled. This can also lead to discovery of potential targets 
for the development of new drugs for diabetes and associated comorbidities.

Procjena izloženosti toksičnim i esencijalnim metalima iz majčinog mlijeka
Assessment of exposure to toxic and essential 

metals from breast milk
Prof.dr Aleksandra Porobić Ministarstvo za nauku, visoko obrazovanje, i mlade Kantona Sarajevo naučno-istraživački 2023-2024

Brojne studije pokazale su benefite dojenja za novorođenče, ali i majku. Majčino mlijeko je optimalna prirodna hrana za dojenčad, ali istovremeno je i put izlučivanja različitih spojeva iz okoliša kako organskih, tako i neorganskih polutanata, uključujući i toksične metale. Prisustvo 
toksičnih metala u majčinom mlijeku nužno ne mora dovesti do ispoljavanja toksičnih efekata, ali pošto postoji biološka vjerovatnoća, njihov sadržaj bi trebalo pratiti. Majčino mlijeko predstavlja značajan indikator izlaganja majke metalima tokom prenatalnog perioda, a istovremeno 

predstavlja mogući izvor ekspozicije za dojenče. Procjena izlaganja toksičnim elementima, kao i mogući efekti posebno u najosjetljivijim populacionim grupama spadaju u prioritete javnog zdravlja. Cilj ovog istraživanja je da se procijeni izlaganje dojenčadi najznačajnijim toksičnim 
metalima (Cd, Hg, Pb), kao i njihova interakcija sa esencijalnim metalima (Cu, Fe, Mn, Zn) određivanjem njihovog sadržaja u uzrocima majčinog mlijeka. Uzorci mlijeka prikupiće se u skladu sa preporučenim metodologijama, poštujući etičke standarde za ovaj tip istraživanja, vodeći 

računa o regionalnoj i socio-ekonomskoj zastupljenosti u smislu osiguranja nacionalno reprezentativnog uzorka.  U uzorku dojilja će biti provedeno i anketno ispitivanje fokusirano na identifikaciju značajnih izvora ekspozicije za majku i dijete. Na osnovu prikupljenih podataka izvest će se 
procjena ekspozicije i toksikološka procjena rizika (nekancerogenog i kancerogenog) za dojenčad. Sadržaj odabranih metala u uzorcima odrediće se primjenom metode atomske apsorpcione spektrometrije, tehnikom  grafitne peći (GFAAS – Graphite Furnace Atomic Apsorption) i 
hidridnom tehnikom (FIAS - Flow Injection for Atomic Spectroscopy System). Višestruki značaj rezultata ovog projekta ogleda se u tome da će se dobiti podaci neophodni za procjenu ekspozicije dojenčadi, koji trenutno ne postoje u BiH, a vrlo je malo sličnih podataka i u regionu. 

Rezultati sadržaja toksičnih metala u majčinom mlijeku mogu služiti i kao indikator opterećenja dojilja, što je istovremeno i jedan od indikatora opterećenja u populaciji. Istraživanje provodi Univerzitet u Sarajevu-Farmaceutski fakultet u saradnji sa Univerzitetom u Sarajevu-
Veterinarskim fakultetom.

Numerous studies have shown the benefits of breastfeeding for the newborn, as well as for the mother. Mother's milk is the optimal natural food for infants, but at the same time it is also a way of excretion of various compounds from the environment, both organic and 
inorganic pollutants, including toxic metals. The presence of toxic metals in breast milk does not necessarily lead to the manifestation of toxic effects, but since there is a biological probability, their content should be monitored. Breast milk is a significant indicator of the 

mother's exposure to metals during the prenatal period, and at the same time it is a possible source of exposure for the infant. Assessment of exposure to toxic elements, as well as possible effects, especially in the most sensitive population groups, are public health 
priorities. The aim of this research is to assess the exposure of infants to the most important toxic metals (Cd, Hg, Pb), as well as their interaction with essential metals (Cu, Fe, Mn, Zn) by determining their content in the causes of breast milk. Milk samples will be collected in 

accordance with recommended methodologies, respecting ethical standards for this type of research, taking into account regional and socio-economic representation in order to ensure a nationally representative sample. A survey will also be conducted on the sample of 
breastfeeding mothers, focusing on identifying significant sources of exposure for the mother and child. Based on the collected data, an exposure assessment and a toxicological risk assessment (non-carcinogenic and carcinogenic) for infants will be performed. The content 
of selected metals in the samples will be determined using the atomic absorption spectrometry method, the graphite furnace technique (GFAAS – Graphite Furnace Atomic Absorption) and the hydride technique (FIAS - Flow Injection for Atomic Spectroscopy System). The 
multiple significance of the results of this project is reflected in the fact that the data necessary for assessing the exposure of infants will be obtained, which currently does not exist in BiH, and there is very little similar data in the region. The results of the content of toxic 

metals in breast milk can also serve as an indicator of the burden of breastfeeding mothers, which is also one of the indicators of the burden in the population. The research is being conducted by the University of Sarajevo - Faculty of Pharmacy in cooperation with the 
University of Sarajevo - Faculty of Veterinary Medicine.

Ispitivanje antitumorke aktivnosti i toksičnosti sintetiziranih ksantena
Examination of the antitumor activity and toxicity 

of synthesized xanthines
Prof.dr. Elma Veljović Ministarstvo za nauku, visoko obrazovanje, i mlade Kantona Sarajevo naučno-istraživački 2023-2025

Pošto su naša prethodna ispitivanja ksantenskih derivata pokazala dobro antitumorsko, antimikrobno i antioksidativno djelovanje ksantenskih derivata , u okviru ovog projekta  planirana je sinteteza novih ksantenskih derivata koji kao supstituent na ksantenskoj jezgri posjeduju 
heterocikluse sa različitim heteroatomima

Since our previous tests of xanthene derivatives showed good antitumor, antimicrobial and antioxidant activity of xanthene derivatives, within the framework of this project, the synthesis of new xanthene derivatives is planned which, as a substituent on the xanthene 
nucleus, possess heterocycles with different heteroatoms

Orodisperzibilni filmovi vitamina C: novi ljekoviti preparat za zaštitu dječijeg organizma
Orodispersible films of vitamin C: a new medicinal 

preparation for the protection of children's 
organism

Prof. dr. Ognjenka Rahić Ministarstvo za nauku, visoko obrazovanje i mlade Kantona Sarajevo naučno-istraživački 2023-2024

Orodisperzibilni filmovi sa vitaminom C posebno prilagođeni djeci i zaštiti dječijeg organizma ne postoje na svjetskom tržištu. Djeca teško gutaju tablete ili kapsule, a primjena vitamina C u obliku praška ima ograničenja, zbog mogućeg slučajnog inhaliranja praška, a posljedično i 
nadražaja na kašalj. Tečni oblici doziranja sa vitaminom C se ne preferiraju obzirom na nestabilnost ovog vitamina. Orodisperzibilni filmovi su fleksibilni, jednostavni za rukovanje, u ustima se gotovo trenutno otapaju, ugodnog su okusa, a sastavom mogu biti prilagođeni i 

novorođenčadima. U okviru projekta planiran je razvoj formulacija orodisperzibilnih filmova sa vitaminom C kao aktivnom supstancom namijenjenih prvenstveno pedijatrijskoj populaciji, ali i drugima. Osim kao aktivna supstanca vitamin C imat će funkciju stimulatora salivacije, te 
dovesti do bržeg otapanja orodisperzibilnih filmova u oralnoj šupljini. U formulacijama će biti korišteni različiti hidrofilni film-formirajući polimeri koji se uobičajeno koriste kao ekscipijensi u različitim oblicima doziranja i čija je sigurnost i neškodljivost dokazana. Pored toga, koristiće se 
glicerol kao plastifikator. U cilju potvrde kvaliteta, kao i odabira optimalne novorazvijene formulacije, orodisperzibilni filmovi će biti kvalitativno i kvantitativno karakterizirani savremenim analitičkim metodama kao što su infracrvena spektrometrija sa Fourierovom transformacijom 

signala, UV-VIS spektroskopija, tečna hromatografija visoke moći razlučivanja. Kako bi se ispitala raspoloživost vitamina C iz ovog oblika za apsorpciju, biće provedeno in vitro ispitivanje oslobađanja vitamina C. Očekuje se razvoj formulacije, koja će na osnovu provedenih ispitivanja biti 
identificirana kao optimalna. Jedinstvenost dobivenih rezultata omogućiće daljnje istraživanje i razvoj terapijski efikasnog oblika doziranja vitamina C u formi orodisperzibilnih filmova, koji trenutno nije dostupan na tržištu. Cilj je poboljšati postojeću terapiju i zaštitu prvenstveno 

dječijeg organizma.

Orodispersible films with vitamin C specially adapted for children and for the protection of children's organism do not exist on the world market. Children swallow tablets or capsules with difficulty, and the use of vitamin C in the form of powder has limitations, due to possible 
accidental inhalation of the powder, and consequently irritation to coughing. Liquid dosage forms with vitamin C are not preferred due to the instability of this vitamin. Orodispersible films are flexible, easy to handle, dissolve in the mouth almost instantly, have a pleasant 

taste, and their composition can be adapted to newborns. The development of formulations of orodispersible films with vitamin C as an active substance intended primarily for the pediatric population, but also for others, is planned as part of the project. In addition to being 
an active substance, vitamin C will act as a salivation stimulator, leading to faster dissolution of orodispersible films in the oral cavity. The formulations will use various hydrophilic film-forming polymers that are commonly used as excipients in various dosage forms and whose 

safety and harmlessness have been proven. In addition, glycerol will be used as a plasticizer. In order to confirm the quality, as well as to select the optimal newly developed formulation, orodispersible films will be qualitatively and quantitatively characterized by modern 
analytical methods such as infrared spectrometry with Fourier transform of the signal, UV-VIS spectroscopy, high-performance liquid chromatography. In order to examine the availability of vitamin C from this form for absorption, an in vitro study of the release of vitamin C 
will be conducted. It is expected to develop a formulation, which will be identified as optimal based on the conducted studies. The uniqueness of the obtained results will enable further research and development of a therapeutically effective dosage form of vitamin C in the 

form of orodispersible films, which is currently not available on the market. The goal is to improve the existing therapy and protect primarily the children's organism.

Istraživački centar za dizajniranje novih lijekova Research Center for Designing New Medicines Prof. dr Amar Osmanović Ministarstvo za nauku, visoko obrazovanje, i mlade Kantona Sarajevo naučno-istraživački 2023-2025

Razvoj novih lijekova je veoma skup i zahtjevan višegodišnji proces koji uključuje predkliničke, kliničke i postmarketinške faze. U cilju ubrzanja ovog procesa, uštede vremena i novca, dizajn lijekova potpomognut računarima je popularna i široko primjenjivana tehnika. Katedra za 
Farmaceutsku hemiju UNSA-Farmaceutskog fakulteta je pionir i jedini tim u našoj državi koji se bavi istraživanjima u oblasti racionalnog dizajna i otkrića novih lijekova. Sada želimo proširiti ovu vrstu istraživanja kako bismo omogućili mladim ljudima – studentima, doktorantima, 

istraživačima i saradnicima – da postignu svoj puni potencijal istražujući u ovom zanimljivom, sofisticiranom i nadasve neophodnom sektoru biomedicine i zdravstva. Dizajn lijekova uz pomoć računara uveliko smanjuju troškove laboratorijskog eksperimenta i potrošnje hemikalija kada 
se koristi za dizajniranje djelotvornih molekula novih lijekova prije njihove sinteze. Na ovaj način se štede vrijeme i novac, koji se onda može preraspodijeliti u druge segmente. Također se štiti okoliš od štetnih nus produkata sintetske hemije kada se sinteze provode prema racionalnim 

strategijama koje su proizašle nakon dizajniranja djelotvornih spojeva. Ovim projektom se proširuje infrastruktura istraživačko-razvojnog centra koji će omogućiti ogroman obim istraživanja u polju otkrića i razvoja novih lijekova. Ukoliko bi se postojeća oprema i računarski programi 
kojima raspolažemo upotpunili akademskom licencom za YASARA Structure program i hardverskom podrškom od deset računara uspostaviće se faktički centar za dizajniranje lijekova kojim bi se dodatno podiglo na novi nivo obrazovanje i osposobljavanje naših studenata i saradnika, te 
se omogućila primjena sofisticiranih računarskih programa i hardverske opreme u naučnoistraživačke i istraživačkorazvojne svrhe. Nakon racionalnog dizajniranja novih lijekova, ako bi se sintetizirani spojevi nastavili istraživati i postali kandidati za detaljna klinička ispitivanja, te postali 

lijekovi u kliničkoj upotrebi, otvaraju se mnoge mogućnosti za ekonomski razvoj, doprinos ekonomskoj sigurnosti i jačanju kompetencija našeg društva na državnom nivou.

The development of new drugs is a very expensive and demanding multi-year process that includes pre-clinical, clinical and post-marketing phases. In order to speed up this process, save time and money, computer-aided drug design is a popular and widely applied 
technique. The Department of Pharmaceutical Chemistry of the UNSA-Faculty of Pharmacy is a pioneer and the only team in our country engaged in research in the field of rational design and discovery of new drugs. We now want to expand this type of research to enable 

young people – students, PhD students, researchers and associates – to reach their full potential by researching in this interesting, sophisticated and above all necessary sector of biomedicine and healthcare. Computer-aided drug design greatly reduces laboratory 
experiment costs and chemical consumption when used to design effective new drug molecules prior to their synthesis. In this way, time and money are saved, which can then be redistributed to other segments. The environment is also protected from harmful side products 

of synthetic chemistry when syntheses are carried out according to rational strategies that emerged after designing effective compounds. This project expands the infrastructure of the research and development center, which will enable a huge volume of research in the 
field of discovery and development of new drugs. If the existing equipment and softwares at our disposal were to be supplemented with an academic license for the YASARA Structure software and hardware support of ten computers, a de facto drug design center would be 
established, which would further raise the education and training of our students and associates to a new level, and would enable the application of sophisticated softwares and hardware equipment for scientific research and research and development purposes. After the 
rational design of new drugs, if the synthesized compounds continue to be researched and become candidates for detailed clinical trials, and become drugs in clinical use, many opportunities for economic development, contribution to economic security and strengthening 

the competences of our society at the state level would open up.

Multikomponentna sinteza heteroaril supstituiranih akridinskih i 
ksantenskih derivata kao potencijalnih antitumorskih agenasa

Multicomponent synthesis of heteroaryl substituted 
acridine and xanthene derivatives as potential 

antitumor agents
Prof.dr. Elma Veljović Federalno ministarstvo obrazovanja i nauke naučno-istraživački 2023-2024

Od niza bioloških učinaka akridina i ksantena i njihovih derivata, izuzetno su zanimljiva njihova antitumorska svojstva. Tako su primjerice, istraženi učinci ksantena na inhibiciju rasta različitih tumorskih staničnih linija, uključujući stanične linije leukemije, multiplog mijeloma, skvamozne 
stanice tumora usne šupljine, melanoma, karcinoma kolona, adenokarcinoma dojke, karcinoma jajnika, karcinoma prostate. Heterosupstituirani akridinski derivati u dosadašnjim istraživanjima pokazali su učinak prema stanicama kolorektalnog karcinoma, karcinoma skvamoznih 

oralnih stanica, melanoma, cervikalnog karcinoma i karcinoma bubrega.

Of the range of biological effects of acridine and xanthene and their derivatives, their antitumor properties are extremely interesting. For example, the effects of xanthene on the inhibition of the growth of various tumor cell lines, including leukemia cell lines, multiple 
myeloma, squamous cell tumor cells of the oral cavity, melanoma, colon cancer, breast adenocarcinoma, ovarian cancer, prostate cancer, were investigated. Heterosubstituted acridine derivatives in previous research have shown an effect on colorectal cancer, squamous 

oral cell cancer, melanoma, cervical cancer and kidney cancer cells.

Modernizacija centralne edukativno-istraživačke laboratorije 
Univerziteta u Sarajevu-Farmaceutskog fakulteta

Modernization of the central educational and 
research laboratory of the University of Sarajevo - 

Faculty of Pharmacy
Prof. dr. Ervina Bečić Federalno ministarstvo obrazovanja i nauke infrastrukturno razvojni 2023-2024

Projektom je planirana rekonstrukcija postojeće laboratorije čime će se osigurati uslovi za jednu savremenu laboratoriju koja je neophodna za istraživanja na polju farmacije i drugih srodnih nauka čime će uposlenici Univerziteta u Sarajevu-Farmaceutskog fakulteta ali i nastavno osoblje 
drugih organizacionih jedinica UNSA dobiti priliku za poboljšanje uslova za nastavni i naučno-istraživački rad. Značajno je napomenuti da jedna ovakva laboratorija može utjecati na prepoznatljivost Univerziteta u Sarajevu - Farmaceutskog fakulteta na tržištu pružanja analiza širokog 
spektra počev od ispitivaja i kontrole lijekova, dodataka prehrani i dijetetskih proizvoda, kontrole hrane, toksikoloških analiza, analiza kozmetičkih preparata, identifikacije i kvantifikacije nečistoća i degradacionih produkata u farmaceutskim i drugim aktivnim supstancama, ispitvanju 

kvaliteta biljnog materijala i njegovih produkata, itd. Centralna edukativno-istraživačka laboratorija Univerziteta u Sarajevu-Farmaceutskog fakulteta će se koristiti u svrhe edukacije studenata Univerziteta u Sarajevu-Farmaceutskog fakulteta, realizaciju naučno-istraživačkih 
projekata, studenata, magistranata, doktoranata, postdoktoranata, nastavnika Univerziteta u Sarajevu-Farmaceutskog fakulteta i drugih organizacionih jedinica UNSA, kao i specijalizanata i drugih korisnika iz privrede  i zdravstva, sa kojima Univerzitet u Sarajevu-Farmaceutski 

fakultet ostvaruje ili će ostvarivati odgovarajuću saradnju. Stoga, potencijalni korisnici uključuju uposlenike  i studente Univerziteta u Sarajevu-Farmaceutskog fakulteta, te uposlenike i studente sa drugih organizacionih jedinica UNSA i šire.

The project plans to reconstruct the existing laboratory, which will ensure the conditions for a modern laboratory that is necessary for research in the field of pharmacy and other related sciences, which will give employees of the University of Sarajevo - Faculty of Pharmacy, 
as well as teaching staff of other organizational units of UNSA, the opportunity to improve the conditions for teaching and scientific research work. It is important to note that such a laboratory can affect the recognition of the University of Sarajevo - Faculty of Pharmacy in 
the market for providing a wide range of analyses, starting from the testing and control of drugs, food supplements and dietary products, food control, toxicological analyses, analyses of cosmetic preparations, identification and quantification of impurities and degradation 
products in pharmaceutical and other active substances, testing the quality of plant material and its products, etc. The Central Educational and Research Laboratory of the University of Sarajevo-Faculty of Pharmacy will be used for the purposes of education of students of 
the University of Sarajevo-Faculty of Pharmacy, implementation of scientific and research projects, students, master's students, doctoral students, postdoctoral students, teachers of the University of Sarajevo-Faculty of Pharmacy and other organizational units of UNSA, as 
well as residents and other users from the economy and healthcare, with whom the University of Sarajevo-Faculty of Pharmacy is or will be establishing appropriate cooperation. Therefore, potential users include employees and students of the University of Sarajevo-Faculty 

of Pharmacy, as well as employees and students from other organizational units of UNSA and beyond.

Virtuelne laboratorije u obrazovanju farmaceuta. Virtual laboratories in pharmacist education. Prof.dr. Fahir Bečić Ministarstvo za nauku, visoko obrazovanje i mlade Kantona Sarajevo naučno-istraživački 2022-2023

Izvođenje praktične nastave je važan i neizostavan dio obrazovanja farmaceuta u kojem se stiču sva neophodna znanja i vještine. Međutim, u nekim slučajevima, kao što su nedostatak prostora, vremena i ekonomskih resursa ovaj vid usavršavanja i obrazovanja može biti otežan. 
Razvojem informatičkih tehnologija ovaj potencijalni problem bi se mogao prevazići konstrukcijom virtuelnih laboratorija pomoću tzv Virtual Reality tehnologija (VR tehnologija). Na ovaj način simulirali bi se procesi i aktivnosti koji se odvijaju u stvarnom laboratoriju, bez bilo kakvih 

ograničenja. Uvođenjem virtuelnih laboratorija omogućilo bi se učenje i usavršavanje na daljinu, ali i smanjilo izlaganje toksičnim hemikalijama.  Predloženi projekt u skladu je s prvim prioritetom Javnog poziva u okviru inovativnih interdisciplinarnih istraživanja, te omogućava podizanje 
i unapređenje obrazovnog sistema. Ovim projektom studentima Farmaceutskog fakulteta po prvi put bi se omogućila virtuelna laboratorija u kojoj će moći sticati znanja i vještine uz pomoć virtuelne tehnologije. Prioritet modernizacije i unapređenja nastave u skladu je s Agendom 

2030. i jednim od 17 globalnih ciljeva održivog razvoja.

Practical teaching is an important and indispensable part of pharmacist education in which all necessary knowledge and skills are acquired. However, in some cases, such as lack of space, time and economic resources, this form of training and education can be difficult. With 
the development of information technologies, this potential problem could be overcome by constructing virtual laboratories using the so-called Virtual Reality technology (VR technology). In this way, processes and activities that take place in a real laboratory would be 
simulated, without any limitations. The introduction of virtual laboratories would enable distance learning and training, but also reduce exposure to toxic chemicals. The proposed project is in line with the first priority of the Public Call within the framework of innovative 

interdisciplinary research, and enables the improvement and improvement of the education system. This project would provide students of the Faculty of Pharmacy with a virtual laboratory for the first time in which they will be able to acquire knowledge and skills with the 
help of virtual technology. The priority of modernization and improvement of teaching is in line with the 2030 Agenda and one of the 17 global goals of sustainable development.

Razvoj proizvoda za usporavanje starenja kože baziran 
na sinergističkom djelovanju resveratrola i ekstremolita

Development of a product to slow down skin aging 
based on the synergistic action of resveratrol and 

extremolites

Prof. dr. Alisa Elezović Ministarstvo za nauku, visoko obrazovanje, i mlade Kantona Sarajevo naučno-istraživački 2022-2025

Ekstremoliti su suptance koje (mikro)organizmima omogućavaju preživljavanje u ekstremnim uslovima okoline, kao što su visoke temperature, koncentracije soli, isušivanje, tako što održavaju normalan osmotski pritisak u ćeliji. Ekstremoliti bi mogli sinergistički djelovati sa 
resveratrolom na usporenje starenja kože, kroz povećanje njegove dermalne apsorpcije i efekt na najznačajnije biomarkere u proliferaciji i diferencijaciji keratinocita, što će se ispitati metodama koje se ovim projektom uvode na Univerzitetu u Sarajevu – Farmaceutskom fakultetu. 

Kroz projekt će biti razvijene kozmetičke formulacije koje će sadržavati kombinacije resveratrola i jednog od ekstremolita. Najbolje djelujuća kombinacija će se dalje optimizirati u kozmetički preparat, čija će proizvodnja biti podignuta na industrijski nivo u skladu sa smjernicama Dobre 
proizvođačke prakse u pogonu partnera iz privrede. Svi rezultati će biti uključeni u Dokument informacija o proizvodu prema EU Uredbi o kozmetičkim proizvodima, čime će proizvod biti spreman za izvoz u zemlje Europske unije, a također lansiran na bosanskohercegovačkom tržištu.

Extremolites are substances that enable (micro)organisms to survive in extreme environmental conditions, such as high temperatures, salt concentrations, desiccation, by maintaining normal osmotic pressure in the cell. Extremolites could act synergistically with resveratrol 
to slow down skin aging, by increasing its dermal absorption and the effect on the most important biomarkers in keratinocyte proliferation and differentiation, which will be tested using methods introduced by this project at the University of Sarajevo - Faculty of Pharmacy. 
The project will develop cosmetic formulations that will contain combinations of resveratrol and one of the extremolites. The best-performing combination will be further optimized into a cosmetic preparation, the production of which will be raised to an industrial level in 
accordance with the Good Manufacturing Practice guidelines in the facility of an industry partner. All results will be included in the Product Information Document according to the EU Cosmetics Regulation, which will make the product ready for export to European Union 

countries, and also launched on the Bosnian and Herzegovina market.

Unapređenje terapije bolesti kretanja  inkluzionim kompleksima
 dimenhidrinata i hidrofilnih derivata b-ciklodekstrina

Improvement of motion sickness therapy by 
inclusion complexes of dimenhydrinate and beta-

cyclodextrinhydrophilic derivates
Prof. dr. Jasmina Hadžiabdić Ministarstvo za nauku, visoko obrazovanje, i mlade Kantona Sarajevo naučno-istraživački 2022-2024

U okviru projekta planirano je poboljšanje topivosti, brzine otapanja teško topivog dimenhidrinata u vodenom mediju pH vrijednosti pljuvačke kako ne bi bili limitirajući faktori za njegovu adekvatnu bioraspoloživost, te maskiranje kiselog okusa dimenhidrinata inkluzionom 
kompleksacijom sa biokompatibilnim hidrofilnim derivatima β-ciklodekstrina. U cilju potvrde kvaliteta novosintetiziranih spojeva, kao potencijalnih aktivnih supstanci orodisperzibilnih tableta, sprovest će se detaljna fizičko-hemijska i farmaceutsko-tehnološka ispitivanja. Odrediće se pH - 

profil topivosti inkluzionih kompleksa dimenhidrinata i derivata β-ciklodekstrina koji pruža pouzdane podatke o njihovoj topivosti u okviru fizioloških pH vrijednosti. Određivanje topivosti dimenhidrinata u vodenim otopinama hidrofilnih derivata β-ciklodekstrina (dijagrami fazne 
topivosti) dat će podatke o uspješnosti njihove kompleksacije, stabilnosti nastalog novoformiranog inkluzionog kompleksa u vodenom mediju (izračunavanjem konstanti stabilnosti), efikasnosti kompleksiranja dimenhidrinata u molekule derivata β-ciklodekstrina. Strukturna 

karakterizacija inkluzione kompleksacije dimenhidrinata, kvalitativni i kvantitativni rezultati dobit će se savremenim analitičkim metodama kao što su diferencijalna skenirajuća kalorimetrija, infracrvena spektrometrija sa Fourierovom transformacijom signala, UV-VIS 
spektofotomerijska metoda, tečna hromatografija pod visokim pritiskom, gasna hromatografija. Metodom rotirajućeg diska će se dobiti podaci o intrinzičkoj brzini otapanja novosintetiziranih inkluzionih kompleksa dimenhidrinata i derivata β-ciklodekstrina u vodenom mediju kao bi se 
ispitalo da li je apsorpcija dimenhidrinata limitirana njegovom brzinom otapanja. Kako bi se potvrdilo da se radi o sigurnim novosintetiziranim spojevima predmet našeg istraživanja je sprovesti i in vitro cito-genotoksikološku analizu citokineza-blok mikronukleus testom, na tkivima sa 

visokom proliferativnom sposobnošću, ispitati njihov (ne)mutageni potencijal i procijeniti rizik po zdravlje ljudi. Očekujemo da ćemo dobiti binarne inkluzione komplekse indiferentne za indukovanje strukturnih i funkcionalnih promjena genetičkog materijala u cilju formulacije 
orodisperzibilnih tableta kao pacijentu prilagođenom dozirnom obliku. Originalnost dobijenih rezultata pružit će mogućnost daljeg istraživanja i razvoja terapijski efikasnog, na tržištu nedostupnom farmaceutskom obliku, orodisperzibilnih tableta, u cilju unapređenja postojeće terapije 

dimenhidrinatom.

Within the project's framework, it is planned to improve the solubility and dissolution rate of poorly soluble dimenhydrinate in aqueous medium with saliva pH so that they are not limiting factors for its adequate bioavailability, and to mask acidic taste of dimenhydrinate by 
inclusion complexation with biocompatible hydrophilic derivatives of β-cyclodextrin. Detailed physicochemical and pharmaceutical-technological analyses will be conducted to confirm the quality of newly synthesized compounds as potential active ingredients in 

orodispersible tablets. The pH-solubility profile of dimenhydrate and β-cyclodextrin derivatives inclusion complexes will be determined, providing reliable data on their solubility within physiological pH-values. The determination of dimenhydrinate solubility in aqueous 
solutions of hydrophilic β-cyclodextrin derivatives (phase solubility diagrams) will provide data on success of their complexation, stability of newly formed inclusion complex in aqueous medium (calculating stability constants), and efficiency of complexation of dimenhydrinate 
into β-cyclodextrin derivative molecules. To obtain structural characterization of dimenhydrinate inclusion complexation, and qualitative and quantitative results, contemporary analytical methods such as differential scanning calorimetry, infrared spectrometry with Fourier 

signal transformation, UV-VIS spectrophotometric method, high performance liquid chromatography, and gas chromatography will be used. Rotating disk method will provide data on the intrinsic dissolution rate of newly synthesized inclusion complexes in the aqueous 
medium to test whether the absorption of dimenhydrinate is limited by its dissolution rate. Our goal is to conduct in vitro  cyto-genotoxicological assessment using cytokinesis-block micronucleus test on tissues with high proliferative ability, investigate their (in)mutagenic 

potential, and assess the risk to human health. To produce orodispersible tablets as a patient-adapted dosage form, we expect to obtain binary inclusion complexes indifferent to trigger structural and functional alterations in genetic material. Novelty of findings will provide 
the possibility of further research and development of therapeutically effective orodispersible tablets in a market-inaccessible pharmaceutical form, with the goal of improving existing dimenhydrinate therapy

Uticaj aerosola različitih duhanskih proizvoda na zdravlje pojedinca i zajednice
The impact of aerosols from various tobacco 
products on individual and community health

 Prof.dr. Mirza Dedić Ministarstvo za nauku, visoko obrazovanje i mlade Kantona Sarajevo. naučno-istraživački 2021-2022

U mjesecu maju, 2021. godine, Predstavnički dom Federacije Bosne i Hercegovine je usvojio prijedlog Zakona o zabrani pušenja, kojim se predviđa zabranu pušenja u svim zatvorenim javnim prostorima, javnim skupovima, radnim mjestima i u javnom prevozu, te privatnim 
automobilima ukoliko se u njima nalaze maloljetne osobe. Njegovo stupanje na snagu i dalje nije odobreno od strane Doma naroda Parlamenta Federacije Bosne i Hercegovine, niti je usvojen u Republici Srpskoj. Iz više realnih razloga doći će, vrlo vjerovatno, do razilaženja povodom 

usvajanja pomenutog Zakona, te da isti neće biti lako sprovodiv na nivou Bosne i Hercegovine. Ono što predstavlja dodatni problem jeste da elektronske cigarete, odnosno uređaji bazirani na tehnologiji zagrijavanja duhana, nisu klasificirani kao duhanski proizvodi, te jasne legislative za 
iste nema, ni prilikom kupovine, a tek trebaju da dobije svoje mjesto u Zakonu za koji će se razmatrati da li će biti usvojene. Aktivno pušenje predstavlja odgovornost pojedinca, ali pasivno pušenje, odnosno izloženost pojedinca duhanskom dimu i aerosolu koji potencijalno sadrži 

prokancerogene supstance, predstavlja odgovornost i pojedinaca, ali i samog zdravstvenog sistema pojedine zajednice. Da bi dobili jasniju sliku, na pomno odabranim ispitanicima, pod standardiziranim uslovima, vršit će se procjena postojanja po zdravlje štetnih supstanci u biološkim 
uzorcima konzumenata konvencionalnih cigareta i alternative pušenja, elektronskih cigareta ili uređaja baziranih na tehnologiji zagrijavanja duhana. Kombinacijom različitih analitičkih tehnika pratit će se standardni biohemijski parametri, a posebno će se GC-MS tehnikom vršiti 
skrining mogućih štetnih supstanci i njihovih derivata u istim uzorcima. Dobiveni rezultati će dati doprinos kritičkoj procjeni zdravstvene bezbjednosti, te dati sugestiju nadležnim Institucijama o optimizaciji i sprovođenju preventivnih programa u cilju očuvanja zdravlja pojedinca i 

zajednice.

In May 2021, the House of Representatives of the Federation of Bosnia and Herzegovina adopted a draft Law on the Prohibition of Smoking, which provides for a ban on smoking in all enclosed public spaces, public gatherings, workplaces and public transport, as well as 
private cars if minors are present. Its entry into force has still not been approved by the House of Peoples of the Parliament of the Federation of Bosnia and Herzegovina, nor has it been adopted in the Republika Srpska. For several realistic reasons, there will most likely be 

disagreements regarding the adoption of the aforementioned Law, and it will not be easy to implement at the level of Bosnia and Herzegovina. What poses an additional problem is that electronic cigarettes, or devices based on tobacco heating technology, are not 
classified as tobacco products, and there is no clear legislation for them, not even when purchasing them, and they have yet to find their place in the Law, which will be considered for adoption. Active smoking is the responsibility of the individual, but passive smoking, i.e. 
the exposure of an individual to tobacco smoke and aerosols that potentially contain procarcinogenic substances, is the responsibility of both individuals and the health system of a particular community. In order to obtain a clearer picture, carefully selected respondents, 

under standardized conditions, will be assessed for the presence of substances harmful to health in biological samples of consumers of conventional cigarettes and smoking alternatives, electronic cigarettes or devices based on tobacco heating technology. Standard 
biochemical parameters will be monitored using a combination of different analytical techniques, and in particular, GC-MS will be used to screen for possible harmful substances and their derivatives in the same samples. The results obtained will contribute to a critical 

assessment of health safety, and provide suggestions to the competent institutions on the optimization and implementation of preventive programs in order to preserve the health of the individual and the community.

Razvoj i optimizacija kriterija za smanjenje učestalosti propisivanja potencijalno 
neprikladnih lijekova u gerijatrijskih pacijenata s dijabetes melitusom tip 2

Development and optimization of criteria for 
reducing the frequency of prescribing potentially 

inappropriate drugs in geriatric patients with type 2 
diabetes mellitus

Prof. dr Selma Škrbo Ministarstvo za nauku, visoko obrazovanje, i mlade Kantona Sarajevo naučno-istraživački 2022-2024

Gerijatrijski pacijenti predstavljaju osjetljivu populaciju koja zahtijeva istovremenu primjenu različitih lijekova – politerapiju. Primjena lijekova u gerijatrijskoj populaciji povezana je s nizom potencijalnih problema čiji su uzroci fiziološke promjene u procesu starenja ali i brojni 
komorbiditeti. Povećanjem broja lijekova u terapiji raste rizik od propisivanja potencijalno neprikladnih lijekova (PNL). Terapija dijabetes melitusa tipa 2 (T2DM), jedne od najučestalijih hroničnih bolesti, često je praćena propisivanjem PNL, a na području Bosne i Hercegovine do sada 
nisu rađena istraživanja koja to potvrđuju. Cilj ovog projekta je procjena učestalosti propisivanja PNL u gerijatrijskoj populaciji s T2DM na području Kantona Sarajevo. Podaci će se prikupljati iz elektronskog programa E-medIT Zavoda zdravstvenog osiguranja Kantona Sarajevo, a PNL 

identificirati upotrebom eksplicitnih kriterija: Beers, STOPP/START, EU(7)-PIM List i Sveobuhvatni hrvatski protokol. Dobiveni rezultati omogućit će kreiranje najadekvatnijeg kriterija za procjenu PNL, primjenjivog na području Bosne i Hercegovine. Kako propisivanje PNL zbog uticaja na 
pojavnost interakcija i neželjenih efekata, učestalost hospitalizacija, stepen morbiditeta i mortaliteta te troškove zdravstvene zaštite predstavlja klinički i farmakoekonomski problem i za pacijente i za zdravstveni sistem, izbjegavanje PNL korištenjem najoptimalnijeg eksplicitnog 

kriterija doprinijelo bi pozitivnim kliničkim ishodima i ukupnom poboljšanju farmakoterapije gerijatrijskih pacijenata. Doprinos projekta ogleda se u činjenici da bi uvođenje u kliničku primjenu adekvatnog eksplicitnog kriterija za procjenu prikladnosti propisivanja lijekova gerijatrijskim 
pacijentima s T2DM predstavljalo efikasnu metodu optimizacije terapije, kao i smanjenja broja terapijskih problema, a sve u cilju postizanja pozitivnih ishoda liječenja ove visokorizične populacije pacijenata. Inkorporiranje kriterija za procjenu PNL u kliničke smjernice i računalnu 

platformu za zdravstvene radnike povećalo bi njihovu primjenu i korisnost u svakodnevnoj kliničkoj praksi.

Geriatric patients represent a sensitive population that requires the simultaneous use of different medications – polytherapy. The use of medications in the geriatric population is associated with a number of potential problems caused by physiological changes in the aging 
process, as well as numerous comorbidities. Increasing the number of medications in therapy increases the risk of prescribing potentially inappropriate medications (PIM). The treatment of type 2 diabetes mellitus (T2DM), one of the most common chronic diseases, is often 
accompanied by the prescription of PNL, and no studies have been conducted in Bosnia and Herzegovina to confirm this. The aim of this project is to assess the frequency of prescribing PIM in the geriatric population with T2DM in the Sarajevo Canton. Data will be collected 
from the electronic program E-medIT of the Health Insurance Institute of Sarajevo Canton, and PIM will be identified using explicit criteria: Beers, STOPP/START, EU(7)-PIM List and the Comprehensive Croatian Protocol. The results obtained will enable the creation of the 

most adequate criteria for the assessment of PIM, applicable in Bosnia and Herzegovina. Since prescribing PIM due to its impact on the occurrence of interactions and adverse effects, the frequency of hospitalizations, the degree of morbidity and mortality, and the costs of 
healthcare represents a clinical and pharmacoeconomic problem for both patients and the healthcare system, avoiding PIM by using the most optimal explicit criterion would contribute to positive clinical outcomes and overall improvement of pharmacotherapy of geriatric 

patients. The contribution of the project is reflected in the fact that the introduction into clinical application of adequate explicit criteria for assessing the appropriateness of prescribing drugs to geriatric patients with T2DM would represent an effective method of 
optimizing therapy, as well as reducing the number of therapeutic problems, all with the aim of achieving positive treatment outcomes for this high-risk patient population. Incorporating criteria for assessing PIM into clinical guidelines and a computer platform for 

healthcare professionals would increase their application and usefulness in everyday clinical practice.

Spojevi iz morskih organizama: in silico skrining u potrazi za potencijalnim lijekom protiv SARS-CoV-2
Compounds from marine organisms: in silico 
screening for a potential SARS-CoV-2 drug

Prof.dr. Selma Špirtović-
Halilović

Ministarstvo za nauku, visoko obrazovanje, i mlade Kantona Sarajevo naučno-istraživački 2021-2023

Potrebno je odabrati minimalno 50 najzanimljivijih spojeva iz morskih organizama kako bi se ispitalo njihovo vezivanje za enzime važne za život SARS-CoV-2: glavnu proteazu SARS-CoV-2 i proteazu sličnu papainu.
Važna metoda koja to omogućava je docking, računarski proces koji vrši predviđanje vezivanja liganda (lijeka) za receptor, te njegovu orijentaciju na mjestu vezivanja. Docking precizno modelira strukturu i pravilno predviđa aktivnost. Receptor može biti enzim koji je važan za život 

virusa, to jeste ispituje se da li se potencijalni lijek veže na enzim bitan ža život virusa. Takođe, kako bi se testirala moguća upotreba jedinjenja ove vrste per os,potrebno je testirati i Lipinskijevo pravilo petice, ali i njihovu toksičnost. Ispunjavanjem postavljenih ciljeva dobiće se odgovor 
da li neki od ispitivanih spojeva može biti potencijalni lijek u tretmanu SARS-COV-2 infekcije. U Bosni i Hercegovini, koliko nam je poznato, do sada, ne postoje docking ispitivanja morskih

organizama na enzimima važnim za život SARS-CoV-2. Ovo bi bila prva potraga u našoj zemlji za potencijalnim lijekom na SARS-CoV-2 morskog porijekla koja koristi ovu modernu metodologiju. Bosna i Hercegovina je zemlja koja ima izlaz na more, morski organizmi su neiskorišteni 
potencijal naše zemlje i generalno su rijetka ispitivanja na ovu temu u našoj zemlji.

It is necessary to select a minimum of 50 of the most interesting compounds from marine organisms in order to test their binding to enzymes important for the life of SARS-CoV-2: the main protease of SARS-CoV-2 and the papain-like protease. An important method that 
enables this is docking, a computational process that predicts the binding of a ligand (drug) to the receptor, and its orientation at the binding site. Docking precisely models the structure and correctly predicts activity. The receptor can be an enzyme that is important for the 
life of the virus, that is, it is tested whether the potential drug binds to an enzyme important for the life of the virus. Also, in order to test the possible use of compounds of this type per os, it is necessary to test Lipinski's rule of five, as well as their toxicity. By fulfilling the set 
goals, the answer will be obtained whether any of the tested compounds can be a potential drug in the treatment of SARS-CoV-2 infection. In Bosnia and Herzegovina, as far as we know, so far, there are no docking studies of marine organisms on enzymes important for the 

life of SARS-CoV-2. This would be the first search in our country for a potential cure for SARS-CoV-2 of marine origin using this modern methodology. Bosnia and Herzegovina is a country that has access to the sea, marine organisms are an unused potential of our country, 
and in general there are few studies on this topic in our country.

Sekundarni metaboliti-target molekuli u identifikaciji genetičke varijabilnosti 
biljnih vrsta roda Sorbus, novih taksona u bosanskohercegovačkoj flori

Secondary metabolites as target molecules in the 
identification of genetic variability of Sorbus  species 

and new taxa in the flora of Bosnia and 
Herzegovina

Prof.dr. Haris Nikšić Ministarstvo za nauku, visoko obrazovanje, i mlade Kantona Sarajevo naučno-istraživački 2021-2024
Projekt ima za cilj ispitivanje korelacije  sekundarnih metabolita ,nivoa ploidije i hibridnog porijekla vrsta roda Sorbus, s ciljem razvoja novih strategija hemotaksonomije.  Rezultati projekta imaju za cilj otkrivanje target molekula sekundarnih metabolita ne samo kao nosioca 

farmakološkog djelovanja, nego i parametra  identifikacije/determinacije biljnih vrsta. Fenomen poliploidije , hibridizacije  i targetiranja sekundarnih metabolita bi predstavljao potencijlalne parametre in vitro strategije poboljšanja morfo-fiziohem-genetskog uzgoja ljekovitih  biljnih 
vrsta.

The project aims to investigate the correlation between secondary metabolites, ploidy levels, and hybrid origin of Sorbus  species, with the goal of developing new chemotaxonomic strategies. The project outcomes are intended to identify target secondary metabolite 
molecules not only as carriers of pharmacological activity but also as parameters for the identification and determination of plant species. The phenomena of polyploidy, hybridization, and targeted secondary metabolites may serve as potential parameters for in vitro 

strategies aimed at improving the morpho-physio-chemical-genetic cultivation of medicinal plant species.

Targetiranje aktivnih komponenti i ispitivanje “knock out” frakcija iz slatkog pelina (Artemisia annua 
L.) 

sa inhibitornim djelovanjem na replikaciju SARS antiinflamatornog i antifibrotičkog učinka na COVID-
19

Targeting active components and investigating 
"knock-out" fractions of sweet wormwood 

(Artemisia annua  L.) with inhibitory effects on SARS-
CoV-2 replication and anti-Inflammatory and 

antifibrotic activities in COVID-19

Prof.dr. Kemal Durić Ministarstvo za nauku, visoko obrazovanje, i mlade Kantona Sarajevo naučno-istraživački 2021-2025
Predmet naučnog istraživanja projekta zasniva se na targetiranju klase sekundarnih metabolita u izdvojenim "knock out" frakcijama Artemisia annua L., Asteraceae sa potencijalno dokazanom antiviralnom, antiinflamatornom i antifibrotičkom  aktivnošću na uspostavljenim in vitro 

modelima.
The focus of this research project is based on targeting classes of secondary metabolites in isolated “knock-out” fractions of Artemisia annua  L. (Asteraceae) with potentially demonstrated antiviral, anti-inflammatory, and antifibrotic activities, evaluated using established in 

vitro  models.

Analiza uticaja glikana i mikroelemenata, kao potencijalnih novih biomarkera, 
kod procjene težine kliničke slike COVID-19 pacijenata

Analysis of the influence of glycans and 
microelements, as potential new biomarkers, in 

assessing the severity of the clinical picture of 
COVID-19 patients

Prof. dr. Tamer Bego Ministarstvo za nauku, visoko obrazovanje, i mlade Kantona Sarajevo naučno-istraživački 2021-2023

Teški akutni respiratorni sindrom koronavirus 2 (SARS-CoV-2) pojavio se krajem 2019. godine, raširivši se svijetom kao visoko zarazna bolest označena kao COVID-19. Iako su se vakcine pojavile, izazovi širom svijeta su ostali isti, učinkoviti tretmani za sprečavanje infekcije, pravovremena 
predikcija napretka bolesti kao i poboljšanje oporavka osoba inficiranih SARS-CoV-2 virusom. COVID-19 se očituje nizom simptoma, od blage kliničke slike, do po život opasne upale pluća i zatajenja više organa. Imunoglobulini, kao i većina proteina plazme, su glikoproteini čija 

proteinska okosnica je ko- i posttranslacijski modificirana vezanjem složenih oligosaharida - glikana. Poznato je da glikani osim strukturne uloge imaju i važnu ulogu u samoj funkciji glikoproteina. Promjene u glikozilaciji IgG-a, jedne od ključnih molekula u imunološkom odgovoru, 
drastično mijenjaju njegovu funkciju i određuju imunomodulatornu aktivnost. Takođe, poznato je da mikroelementi, kao što su cink, bakar, željezo, magnezij, selen, mangan, jod, igraju značajnu ulogu u funkcionisanju ljudskog imunološkog sistema. Stoga se može očekivati   da status 

mikroelemenata pojedinaca može utjecati na otpornost na infekciju, njezin tok i na oporavak od infekcije. Hipoteza predloženog projekta jeste da su glikozilacija serumskih proteina te mikroelementi različito ovisni o težini kliničke slike kod COVID-19 pacijenata te se na temelju analize 
ovih biomolekula u ranoj fazi infekcije SARS-CoV-2 virusom i/ili praćenjem promjena glikozilacije i mikroelemenata kroz vrijeme može predvidjeti klinički ishod te potencijalno terapijsko rješenje. U sklopu predloženog projekta će se stoga evaluirati promjene u glikozilaciji serumskih 

proteina i mikroelemenata u uzorcima COVID-19 pacijenata sakupljenih u različitim vremenskim tačkama tokom trajanja COVID-19, ovisno o težini kliničke slike. Glikani ukupnih proteina seruma analizirat će se tekućinskom hromatografijom ultra-visoke djelotvornosti (UHPLC) 
temeljenoj na hidrofilnim interakcijama dok će se mikroelementi analizirati korištenjem masene spektrometrije sa induktivno spregnutom plazmom (ICP-MS) i plamene atomske apsorpcione spektrometrije (FAAS).

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) emerged in late 2019, spreading worldwide as a highly contagious disease designated as COVID-19. Although vaccines have emerged, challenges worldwide remain the same, effective treatments to prevent 
infection, timely prediction of disease progression, and improving recovery of individuals infected with the SARS-CoV-2 virus. COVID-19 manifests itself with a range of symptoms, from mild clinical symptoms to life-threatening pneumonia and multi-organ failure. 

Immunoglobulins, like most plasma proteins, are glycoproteins whose protein backbone is co- and post-translationally modified by the binding of complex oligosaccharides - glycans. It is known that glycans, in addition to their structural role, also play an important role in the 
function of glycoproteins. Changes in the glycosylation of IgG, one of the key molecules in the immune response, drastically change its function and determine immunomodulatory activity. It is also known that microelements, such as zinc, copper, iron, magnesium, selenium, 

manganese, iodine, play a significant role in the functioning of the human immune system. Therefore, it can be expected that the microelement status of individuals can affect resistance to infection, its course and recovery from infection. The hypothesis of the proposed 
project is that the glycosylation of serum proteins and microelements are differently dependent on the severity of the clinical picture in COVID-19 patients, and based on the analysis of these biomolecules in the early phase of infection with the SARS-CoV-2 virus and/or 

monitoring the changes in glycosylation and microelements over time, the clinical outcome and potential therapeutic solution can be predicted. The proposed project will therefore evaluate changes in glycosylation of serum proteins and microelements in samples of COVID-
19 patients collected at different time points during the course of COVID-19, depending on the severity of the clinical picture. Glycans of total serum proteins will be analyzed by ultra-high-performance liquid chromatography (UHPLC) based on hydrophilic interactions, while 

trace elements will be analyzed using inductively coupled plasma mass spectrometry (ICP-MS) and flame atomic absorption spectrometry (FAAS).

www.covlab.ba

Inovativni alati za procjenu kvaliteta za studije farmacije u Bosni i Hercegovini / IQPharm
Innovative Quality Assessment Tools for Pharmacy 

Studies in Bosnia and Herzegovina / IQPharm
Prof. dr. Tamer Bego European Education and Culture Executive Agency (EACEA) infrastrukturno razvojni 2021-2024

Projekat IQPharm usmjeren je na podizanje kvaliteta i modernizaciju studija farmacije na javnim univerzitetima u Bosni i Hercegovini, uključujući jačanje polustrukturiranog iskustvenog obrazovanja (EE) u skladu sa standardima EU i propisima visokog obrazovanja za regulirane 
profesije. Ciljevi IQPharm-a su: 1. Razvoj profesionalnih i pedagoških kompetencija akademskog osoblja za interaktivniji i praktičniji pristup izvođenju/poučavanju i procjeni postojećih nastavnih planova i programa farmacije kroz razmjenu najboljih praksi između partnerskih i 

programskih institucija i aktivno uključivanje glavnih zainteresovanih strana u realnom sektoru. 2. Poboljšanje izvođenja kurseva uvođenjem testova za procjenu - Okvir za evaluaciju zadržavanja znanja (KREF) i Objektivni strukturirani klinički ispit (OSCE) za studente farmacije. 3. 
Poboljšanja u obuci edukatora (farmaceutskih stručnjaka) za iskustveno obrazovanje (EE) i razvoj E-platforme za upravljanje i administraciju EE. Uvođenje novih alata za procjenu kvaliteta studijskih programa (KREF) omogućit će razvoj preporuka zasnovanih na dokazima za promjene, 

modifikacije i inovacije postojećih metoda prenosa znanja, didaktičkih pristupa nastavnika i nastavnih planova i programa. Uvođenje novog sistema ocjenjivanja znanja stečenog kroz EE kurs (OSCE) postavit će jednake standarde na nacionalnom nivou za ishode učenja diplomiranih 
farmaceuta. E-platforma će osigurati modernizaciju praćenja EE. Očekuje se intenzivna saradnja sa partnerskim institucijama EU i mobilizacija svih relevantnih zainteresovanih strana u BiH kako bi se istražili potencijalni novi modeli i pristupi inovativnim metodama podučavanja, 

učenja i ocjenjivanja, postižući visoke standarde obrazovnog procesa i ishoda učenja u skladu sa zahtjevima tržišta rada.

IQPharm project is centered on raising the quality and modernization of pharmacy studies at public universities in Bosnia and Herzegovina including reinforcement of semi-structured experiential education (EE) in compliance with EU standards and regulations of higher 
education for regulated professions. The IQPharm objectives are:1. Development of academic staff professional and pedagogical competencies for more interactive and practical approach to delivery/teaching and assessment of the existing pharmacy curricula through the 
exchange of best practices between partner and programme institutions and active involvement of major stakeholders in real sector.2. Improvement of courses delivery through the introduction of assessment tests – Knowledge Retention Evaluation Framework (KREF) and 
Objective Structured Clinical Examination (OSCE) for pharmacy students.3. Improvements in experiential education (EE) educators’ (pharmaceutical professionals) training and development of E-platform for EE management and administration.The introduction of new tools 

for the quality assessment of study programs (KREF) will enable the development of evidence-based recommendations for changes, modification and innovations of the existing methods of knowledge transfer, teachers' didactic approaches and syllabi. The introduction of 
new system of knowledge assessment gained through the EE course (OSCE) will set equal standards at the national level for learning outcomes of pharmacy graduates. The E-platform will ensure modernization of EE monitoring.Intensive cooperation with EU partner 

institutions and mobilization of all relevant stakeholders in BiH is anticipated to explore potential new models and approaches to innovative teaching, learning and assessment methods, achieving high standards of educational process and learning outcomes in accordance 
with the labour market demands.

618089-EPP-1-2020-1-BA-EPPKA2-CBHE-JP www.erasmus-iqpharm.com

Nabavka nove opreme za naučno-istraživački i nastavni proces
Procurement of new equipment for the scientific 

research and teaching process
Prof. dr. Ervina Bečić Federalno ministarstvo obrazovanja i nauke infrastrukturno razvojni 2021-2022 Cilj projekta je nabavka opreme koja će se koristiti za opremanje „Laboratorije za fizičko – hemijska ispitivanja“ koju će koristiti sve katedre Farmaceutskog fakulteta a po iskazanoj potrebi i druge organizacione jedinice Univerziteta u Sarajevu, za naučno-istraživački i nastavni proces.

The goal of the project is the procurement of equipment that will be used to equip the "Laboratory for physical and chemical tests" that will be used by all departments of the Faculty of Pharmacy and, if necessary, by other organizational units of the University of Sarajevo, 
for the scientific research and teaching process.



Ispitivanje stabilnosti UV filtera u kremama za sunčanje i određivanje
 toksičnih svojstava dobijenih degradacionih produkata

Testing the stability of UV filters in sunscreens and 
determining the toxic properties of the resulting 

degradation products
Prof.dr.Belma Imamović Federalno Ministrastvo obrazovanja i nauke

naučno-istraživački projekt, Bilateralna 
saradnja BiH  i Republika Slovenija

2021-2023

Dobro je poznato da ultravioletno zračenje može uzrokovati različite poremećaje na koži. U zavisnosti od količine i oblika radijacije, kao i od tipa kože osobe, ultraljubičasto zračenje može uzrokovati eritem, opekotine od sunca, foto oštećenja (fotostarenje), fotokarcinogenezu, 
oštećenja očiju, promjene imunološkog sistema kože i hemijsku preosjetljivost. (Zbog svega navedenog, zaštita kože od štetnih UV zraka zauzima vrlo važno mjesto. Svijest potrošača o svim tim faktorima dovela je do povećane proizvodnje i upotrebe krema za sunčanje i druge 

kozmetike koja sadrži UV filtere. Sa sve većom upotrebom i nepravilnim odlaganjem organskih UV filtera, oni trenutno predstavljaju novu klasu zagađivača koji izazivaju zabrinutost i sve češće uzrokuju štetne efekte kako na ljude, tako i na druge organizme. 
Mnogi od ovih organskih UV filtera koji se koriste u komercijalnim zaštitnim kremama za sunčanje su fotonestabilni. Oni pokazuju fotoreakcije koje dovode do smanjenja fotoprotektivnih efekata ili stvaranja štetnih proizvoda. Prvu fazu ovog projekta predstavlja izrada emulzijskih 

formulacija krema za sunčanje koje sadrže organske UV filtere: avobenzon i oktil metoksicinamat, koji su prethodno reološki optimizirani. Nakon toga bi se izvršilo ispitivanje fotostabilnosti UV filtera u formulacijama za zaštitu od sunca kako bi se utvrdio opseg njihove razgradnje nakon 
izlaganja UV zračenju. Pratit će se kinetika procesa fotodegradacije.

Fotodegradacija je samo jedan od načina razgradnje organskih UV filtera u zaštitnim kremama. Osim toga, organski UV filteri mogu se razgraditi u različitim vodama gdje su vrlo često prisutni, posebno u bazenskoj i morskoj vodi. Voda u bazenima se dezinficira, najčešće hlorisanjem. 
Organski UV filteri iz sredstava za zaštitu od sunca stvaraju različite degradacione produkte u kontaktu sa proizvodima za dezinfekciju.  Morska voda također sadrži različite anorganske soli (hloridi, sulfati, natrijum, magnezijum, kalcijum i kalijum) koje mogu stvoriti degradacione 

produkte sa organskim UV filterima iz krema za sunčanje. Ovi spojevi su vrlo često toksičniji od izvornog oblika UV filtera. Posljednju fazu istraživanja predstavlja degradacija organskih UV filtera u sintetičkoj morskoj vodi i hloriranoj bazenskoj vodi uz identifikaciju dobijenih 
degradacionih produkata. Razgradnja odabranih organskih UV filtera u vodama provodila bi se reakcijama UV / H2O2 i UV / PS (persulfata) na 254 nm. Te reakcije dovode do stvaranja .OH- i .SO4- radikala koji uzrokuju razgradnju organskih komponenti u otopini. Zatim bi se uporedile 

brzine degradacije uzrokovane ovim reakcijama, a ispitao bi se i efekat iona prisutnih u morskoj i bazenskoj vodi na razgradnju UV filtera. Ovo istraživanje bi također pokazalo da li postoje razlike između produkata degradacije nastalih u morskoj vodi i onih nastalih u bazenskoj vodi. 
Analitičke tehnike korištene u ovoj fazi bile bi HPLC i GC-MS.

Dodatno bi se ispitala i toksičnost UV filtera i produkata nastalih tokom procesa degradacije, kao i njihovo potencijalno genotoksično djelovanje. Test toksičnosti Microtox-a može se provesti pomoću liofilizirane luminiscentne bakterije Vibrio Fischeri na osnovu standardnog protokola 
ISO 11348-3. Inhibicija luminiscencije dobar je pokazatelj toksičnosti ispitivanih komponenti. Genotoksičnost identifikovanih degradacionih produkata će se provesti pomoću Allium testa.

Prema uredbi (EZ) br. 1223/2009 Europskog parlamenta i Vijeća, kreme za sunčanje su kozmetika. To znači da za dospijevanje na tržište ne prolaze tako rigoroznu kontrolu kao lijekovi. Stoga je njihova dalja analiza od velikog značaja kako za zdravlje ljudi tako i za životnu sredinu.

It is well known that ultraviolet radiation can cause various skin disorders. Depending on the amount and form of radiation, as well as on the person's skin type, ultraviolet radiation can cause erythema, sunburn, photodamage (photoaging), photocarcinogenesis, eye 
damage, changes in the skin's immune system, and chemical hypersensitivity. (For all of the above, protecting the skin from harmful UV rays is of great importance. Consumer awareness of all these factors has led to the increased production and use of sunscreens and other 

cosmetics containing UV filters. With the increasing use and improper disposal of organic UV filters, they currently represent a new class of pollutants of concern and increasingly cause harmful effects on both humans and other organisms.
Many of these organic UV filters used in commercial sunscreens are photostable. They exhibit photoreactions that lead to a decrease in photoprotective effects or the formation of harmful products. The first phase of this project is the development of emulsion sunscreen 
formulations containing organic UV filters: avobenzone and octyl methoxycinnamate, which have been previously rheologically optimized. After that, the photostability of UV filters in sunscreen formulations would be tested to determine the extent of their degradation 

after exposure to UV radiation. The kinetics of the photodegradation process will be monitored.
Photodegradation is only one of the ways of degradation of organic UV filters in sunscreens. In addition, organic UV filters can be degraded in different waters where they are very often present, especially in swimming pool and sea water. Water in swimming pools is 

disinfected, most often by chlorination. Organic UV filters from sunscreens create various degradation products in contact with disinfection products. Seawater also contains various inorganic salts (chlorides, sulfates, sodium, magnesium, calcium and potassium) that can 
create degradation products with organic UV filters from sunscreens. These compounds are very often more toxic than the original form of UV filters. The last phase of the research is the degradation of organic UV filters in synthetic seawater and chlorinated swimming pool 

water with the identification of the resulting degradation products. The degradation of selected organic UV filters in waters would be carried out by UV / H2O2 and UV / PS (persulfate) reactions at 254 nm. These reactions lead to the formation of .OH- and .SO4- radicals 
that cause the degradation of organic components in solution. The degradation rates caused by these reactions would then be compared, and the effect of ions present in seawater and pool water on the degradation of UV filters would be examined. This research would 

also show whether there are differences between the degradation products formed in seawater and those formed in pool water. The analytical techniques used in this phase would be HPLC and GC-MS.
In addition, the toxicity of UV filters and products formed during the degradation process, as well as their potential genotoxic effects, would be examined. The Microtox toxicity test can be performed using the lyophilized luminescent bacterium Vibrio Fischeri based on the 

standard protocol ISO 11348-3. Inhibition of luminescence is a good indicator of the toxicity of the tested components. The genotoxicity of the identified degradation products will be tested using the Allium test.
According to Regulation (EC) No. 1223/2009 of the European Parliament and of the Council, sunscreens are cosmetics. This means that they do not undergo as rigorous control as sunscreens before they can be placed on the market. medicines. Therefore, their further 

analysis is of great importance both for human health and for the environment.

Analiza potencijalnih biomarkera 
u ranoj dijagnostici, praćenju statusa i ishoda pacijenata oboljelih od COVID-19

Analysis of potential biomarkers in the early 
diagnosis, monitoring of status, and outcomes of 

patients with COVID-19
Prof. dr. Tamer Bego Ministarstvo za nauku, visoko obrazovanje, i mlade Kantona Sarajevo naučno-istraživački 2020-2022

U okviru ovog projekta, fokus istraživanja je analiza različitih biomarkera koji bi se potencijalno mogli koristiti u ranoj dijagnostici, praćenju statusa i ishoda COVID-19 pacijenata. Pregled literature ne ukazuje da još uvijek ne postoje dovoljno osjetljivi i specifični markeri, koji bi se mogli 
koristiti u rutinskoj praksi kada je u pitanju sama dijagnostika, ali i praćenje kliničke slike i efikasnosti terapije, kod pacijenata s težom kliničkom slikom. Ovo je od izuzetne važnosti, jer upravo dijagnostika u najranijem stadiju može prevenirati dalje širenje bolesti i komplikacija kod 

COVID-19 pacijenata, što bi dovelo i do efikasnijeg medikamentoznog tretmana te boljih rezultata liječenja i smanjenja perioda hospitalizacije. Kompleksnost patofiziologije nastanka bolesti, nedovoljna saznanja o uticaju SARS-CoV-2 na različite biohemijske markere, različit imunološki 
odgovor u ovisnosti od genetskog profila zaraženih pacijenata te posebno nedostatak informacija o promjeni imunološkog odgovora (stabilnost i zadržavanje specifičnih antitijela na SARS-CoV-2 kod COVID-19 pacijenata) su nas potakli da se upustimo u provođenje ove studije. 

Within the framework of this project, the focus of the research is the analysis of various biomarkers that could potentially be used in early diagnosis, monitoring the status and outcome of COVID-19 patients. A review of the literature does not indicate that there are still no 
sufficiently sensitive and specific markers that could be used in routine practice when it comes to diagnostics itself, but also monitoring the clinical picture and efficacy of therapy, in patients with a more severe clinical picture. This is of utmost importance, because 

diagnostics at the earliest stage can prevent further spread of the disease and complications in COVID-19 patients, which would lead to more efficient drug treatment and better treatment results and a reduction in the period of hospitalization. The complexity of the 
pathophysiology of the disease, insufficient knowledge about the impact of SARS-CoV-2 on various biochemical markers, different immune responses depending on the genetic profile of infected patients and especially the lack of information about changes in the immune 

response (stability and retention of specific antibodies to SARS-CoV-2 in COVID-19 patients) prompted us to embark on this study.

www.covlab.ba

Procjena zdravstvenog rizika na osnovu sadržaja štetnih supstanci hemijski analizirane 
drvne biomase (pelet i briket) dostupne na bosansko-hercegovačkom tržištu

Assessment of health risks based on the content of 
harmful substances in chemically analyzed woody 
biomass (pellets and briquettes) available on the 

Bosnian-Herzegovinian market

Prof. dr. Mirha Pazalja Federalno ministarstvo obrazovanja i nauke naučno-istraživački 2019-2022

S obzirom da je zagađenje jedan od najvećih problema današnjice, interesovanje naučnika za doprinos u zaštiti, očuvanju i unapređenju životne sredine, raste svakim danom. Pored niza karakteristika koje se odnose na kaloričnu vrijednost, bitan je i hemijski sastav drvne biomase. 
Prisustvo štetnih supstanci u drvnoj biomasi procesom sagorjevanja dovodi do emisije polutanata. Zaštita okoliša predstavlja jedan od značajnih prioriteta društveno ekonomskog razvoja. Osnovni cilj je postizanje čistog i zdravog okruženja koje neće uticati na razvojni potencijal budućih 

generacija. 
Polazeći od pretpostavke o mogućem prisustvu štetnih susptanci u peletu i briketima, kao i da su potencijalno štetni po ljudsko zdravlje ovo istraživanje bi se realiziralo kroz sljedeće faze:

Prikupljanje uzoraka peleta i briketa koji su komercijalno dostuni na Bosansko-Hercegovačkom tržištu.
Priprema uzoraka za određivanje teških metala i analiza FAAS metodom.

Priprema uzoraka za određivanje PAH-ova i drugih organskih polutanata i analiza HPLC metodom sa UV detektorom.
Priprema uzoraka za određivanje ukupnog azota po Kjeldahl-u.

Priprema uzoraka za određivanje ukupnog sumpora i hlora HPIC metodom.
Procjena zdravstvenog rizika na osnovu sadržaja štetnih supstanci iz drvne biomase.

Pollution is one of the greatest challenges of our time, scientists’ interest in contributing to the protection, preservation, and improvement of the environment is increasing every day. In addition to various characteristics related to calorific value, the chemical composition 
of woody biomass is also important. The presence of harmful substances in woody biomass leads to the emission of pollutants during combustion. Environmental protection represents a significant priority for socio-economic development. The main goal is to achieve a clean 

and healthy environment that does not compromise the developmental potential of future generations.
Based on the assumption of the possible presence of harmful substances in pellets and briquettes, which could potentially be harmful to human health, this research would be carried out through the following stages:

Collection of pellet and briquette samples commercially available on the Bosnian-Herzegovinian market.
Preparation of samples for determination of heavy metals and analysis using the FAAS method.

Preparation of samples for determination of PAHs and other organic pollutants, followed by analysis using HPLC with a UV detector.
Preparation of samples for determination of total nitrogen using the Kjeldahl method.

Preparation of samples for determination of total sulfur and chlorine using the HPIC method.
Assessment of health risks based on the content of harmful substances in woody biomass

Interaction between omeprazole and gliclazide in CYP2C19 normal/ ultrarapid metabolisers
Interaction between omeprazole and gliclazide in 

CYP2C19 normal/ ultrarapid metabolisers
Prof. dr. Tanja Dujić UK Wellcome Trust naučno-istraživački 2018-2021

Proton pump inhibitors, such as omeprazole, are treatment of choice for different gastrointestinal disorders common in type 2 diabetes (T2D). Sulfonylureas remain the most commonly prescribed drugs after metformin in T2D. Gliclazide, a recommended sulfonylurea drug, is 
metabolised in part by CYP2C19, the main enzyme responsible for omeprazole metabolism. In this study we aimed to explore the effect of omeprazole on gliclazide pharmacokinetics and side effects. 

In a randomised, placebo-controlled, two-sequence, two-period crossover study, fourteen healthy volunteers, CYP2C19 normal/rapid/ultrarapid metabolisers (NM/RM/UM), received placebo or omeprazole alone for 4 days, and concomitantly with single dose of gliclazide on day 5. 
Plasma concentration of gliclazide was measured for 24 hours after gliclazide administration. In addition, physiologically based pharmacokinetic (PBPK) models were developed to evaluate the drug-drug interaction considering different CYP2C19 phenotypes and clinical scenarios. The 

effect of omeprazole on gliclazide-induced severe hypoglycaemia was explored in 267 patients with T2D.
The observed pharmacokinetic profiles in healthy volunteers showed higher mean gliclazide AUC0–24 in the omeprazole phase compared to the placebo phase. The PBPK models predicted a 1.4–1.6-fold higher gliclazide AUC after 5-day treatment with 20 mg omeprazole in all 

CYP2C19 phenotype groups, except in poor metabolisers. The predicted gliclazide AUC increased 2.6 and 3.8-fold in NM/RM/UM individuals, after simulated 20-day dosing with 40 mg omeprazole once and twice daily, respectively. In patients with T2D, co-treatment with omeprazole 
increased the odds of severe gliclazide-induced hypoglycaemia 3.3-fold in NM/RM/UM group.

Our results indicate that omeprazole may increase exposure to gliclazide and thus increase the risk of severe hypoglycaemia in the majority of patients treated with gliclazide. 

Proton pump inhibitors, such as omeprazole, are treatment of choice for different gastrointestinal disorders common in type 2 diabetes (T2D). Sulfonylureas remain the most commonly prescribed drugs after metformin in T2D. Gliclazide, a recommended sulfonylurea drug, 
is metabolised in part by CYP2C19, the main enzyme responsible for omeprazole metabolism. In this study we aimed to explore the effect of omeprazole on gliclazide pharmacokinetics and side effects. 

In a randomised, placebo-controlled, two-sequence, two-period crossover study, fourteen healthy volunteers, CYP2C19 normal/rapid/ultrarapid metabolisers (NM/RM/UM), received placebo or omeprazole alone for 4 days, and concomitantly with single dose of gliclazide 
on day 5. Plasma concentration of gliclazide was measured for 24 hours after gliclazide administration. In addition, physiologically based pharmacokinetic (PBPK) models were developed to evaluate the drug-drug interaction considering different CYP2C19 phenotypes and 

clinical scenarios. The effect of omeprazole on gliclazide-induced severe hypoglycaemia was explored in 267 patients with T2D.
The observed pharmacokinetic profiles in healthy volunteers showed higher mean gliclazide AUC0–24 in the omeprazole phase compared to the placebo phase. The PBPK models predicted a 1.4–1.6-fold higher gliclazide AUC after 5-day treatment with 20 mg omeprazole in 

all CYP2C19 phenotype groups, except in poor metabolisers. The predicted gliclazide AUC increased 2.6 and 3.8-fold in NM/RM/UM individuals, after simulated 20-day dosing with 40 mg omeprazole once and twice daily, respectively. In patients with T2D, co-treatment 
with omeprazole increased the odds of severe gliclazide-induced hypoglycaemia 3.3-fold in NM/RM/UM group.

Our results indicate that omeprazole may increase exposure to gliclazide and thus increase the risk of severe hypoglycaemia in the majority of patients treated with gliclazide. 
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Određivanje sadržaja makro i mikroelemenata u odabranim uzorcima samoniklih
 i uzgojenih predstavnika roda Mentha sa područja Bosne i Hercegovine

Determination of the content of macro- and 
microelements in selected samples of wild and 

cultivated representatives of the genus Mentha 
from the area of Bosnia and Herzegovina

Prof.dr.Šaćira Mandal Federalno ministarstvo obrazovanja i nauke naučno-istraživački 2018-2021

Predmet istraživanja je mogućnost određivanja sastava i sadržaja makro i mikroelemenata u uzorcima samoniklih i organski uzgojenih predstavnika roda Mentha. Vrste roda Mentha spadaju u skupinu najznačajnijih ljekovitih i aromatičnih biljnih vrsta koje rastu na području Bosne i 
Hercegovine. Zbog različitih svojstava, vrste ovog roda danas nalaze široku primjenu u prehrambenoj, kozmetičkoj i farmaceutskoj industriji. U narodnoj medicini kao i za pripremu čajnih napitaka u BIH se ova biljna vrsta koristi od davnina. Osim toga, zadnjih godina čaj i uzgajanje 

biljnih vrsta za preradu i proizvodnju čajeva je od posebnog značaja za poljoprivredu BIH, jer se uglavnom radi o organskom uzgoju.Provedene studije posebno ističu povoljan utjecaj čajeva na zdravlje ljudi jer sadrže esencijalne elemente u tragovima. Prisustvo metala, odnosno makro i 
mikroelemenata u namirnicama je neophodno pratiti zato što su neki esencijalni elementi, kao što su željezo, cink, bakar, krom, kobalt i mangan, a neki su toksični (olovo, živa, arsen i kadmij). Međutim, kako nedostatak, tako i povišene koncentracije esencijalnih elemenata mogu 
imati negativan utjecaj na zdravlje ljudi. Sadržaj makro i mikroelemenata u namirnicama je definiran maksimalno dozvoljenim koncentracijama, koje predstavljaju onu količinu toksične supstance koje kod odrasle osobe od 70 kg, konzumiranjem tokom cijelog života, neće izazvati 

neželjene, toksične efekte. Agencija za toksične supstnace i registar bolesti (ATSDR) definirala je MRL (minimalna razina rizika) za pojedine supstance. MRL je dat samo za bakar i cink. Za oralni unos za srednje razdoblje izloženosti (od 15 do 364 dana) MRL za Cu iznosi 0.01 mg kg-1dan-

1 i za cink 0.3 mg kg-1dan-1. U Bosni i Hercegovini, Agencija za sigurnost hrane Bosne i Hercegovine, donijela je Pravilnik o maksimalno dozvoljenim količinama određenih kontaminanata u hrani („Službeni Glasnik“ br.68, str.43-44 i 46-47). MDK za metale (Pb, Cd, Hg i anorganski Sn) i 
ostale metale (ukupni As, Cu, Fe i Ni) u svježem i prerađenom ljekovitom bilju nema naznačenih vrijednosti za metale osim za Cd (0.2 mgkg-1). Obzirom da su kontrole i analize za koncentracije raznih elemenata u mnogim zemljama potvrdile prisustvo, uz esencijalne elemente, teških 
metala, sve više se primjenom različitih analitičkih metoda detektiraju isti u veoma niskim koncentracijama. Makro i mikroelementi i teški metali utvrđuju se spektroskopskim, elektrohemijskim i hromatografskim metodama, te vezanim sistemima ICP-MS, ICP-OES, FAAS. Posljednjih 

godina se sve više koriste spektroskopske metode koje su dovoljno pouzdane, osjetljive i specifične, a prije svega AAS i ICP-MS. Zbog toga se prednost daje ovim metodama sa različitim vrstama detektora od kojih su neki veoma osjetljivi čime se postiže veća selektivnost.

The subject of the research is the possibility of determining the composition and content of macro and microelements in samples of wild and organically grown representatives of the genus Mentha. Species of the genus Mentha belong to the group of the most important 
medicinal and aromatic plant species that grow in Bosnia and Herzegovina. Due to their various properties, species of this genus are widely used in the food, cosmetic and pharmaceutical industries today. In folk medicine as well as for the preparation of tea beverages in 

Bosnia and Herzegovina, this plant species has been used since ancient times. In addition, in recent years, tea and the cultivation of plant species for the processing and production of tea have been of particular importance for the agriculture of Bosnia and Herzegovina, as it 
is mainly organic farming. The conducted studies particularly emphasize the beneficial effect of tea on human health because they contain essential trace elements. The presence of metals, i.e. macro and microelements in foods is necessary to monitor because some are 

essential elements, such as iron, zinc, copper, chromium, cobalt and manganese, and some are toxic (lead, mercury, arsenic and cadmium). However, both deficiency and elevated concentrations of essential elements can have a negative impact on human health. The 
content of macro and microelements in foods is defined by the maximum allowed concentrations, which represent the amount of toxic substances that, in the case of an adult weighing 70 kg, if consumed throughout life, will not cause unwanted, toxic effects. The Agency 

for Toxic Substances and Disease Registry (ATSDR) has defined MRLs (minimum risk levels) for certain substances. The MRL is given only for copper and zinc. For oral intake for the medium period of exposure (from 15 to 364 days), the MRL for Cu is 0.01 mg kg-1day-1 and for 
zinc 0.3 mg kg-1day-1. In Bosnia and Herzegovina, the Food Safety Agency of Bosnia and Herzegovina adopted the Ordinance on maximum permitted amounts of certain contaminants in food ("Official Gazette" no. 68, pp. 43-44 and 46-47). MDK for metals (Pb, Cd, Hg and 

inorganic Sn) and other metals (total As, Cu, Fe and Ni) in fresh and processed medicinal plants have no indicated values   for metals except for Cd (0.2 mgkg-1). Considering that controls and analyzes for the concentraƟons of various elements in many countries have 
confirmed the presence of heavy metals, in addition to essential elements, more and more, using different analytical methods, they are detected in very low concentrations. Macro and microelements and heavy metals are determined by spectroscopic, electrochemical and 
chromatographic methods, as well as by ICP-MS, ICP-OES, FAAS systems. Spectroscopic methods that are sufficiently reliable, sensitive and specific have been increasingly used in recent years, primarily AAS and ICP-MS. For this reason, preference is given to these methods 

with different types of detectors, some of which are very sensitive, thus achieving greater selectivity.

Predviđanje rizika pojave lijek-lijek interakcija putem neuronskih mreža
Predicting the risk of drug-drug interactions using 

neural networks
Dr. sci. Naida Omerović 

Ćorović
Federalno ministarstvo obrazovanja i nauke Projekt iz oblasti nauke 2025-2026

Projekt se fokusira na razvoj modela za predviđanje rizika od lijek-lijek interakcija korištenjem neuronskih mreža, s ciljem unapređenja sigurnosti i efikasnosti terapije, posebno kod pacijenata na politerapiji – istovremenoj primjeni više lijekova. Politerapija je sve češća zbog 
kompleksnosti različitih komorbiditeta, što značajno povećava rizik od interakcija i nepovoljnih terapijskih ishoda. Istraživanje sprovedeno u okviru doktorske disertacije je pokazalo da je čak 97,5% pacijenata bilo na politerapiji, a zabilježeno je 1689 interakcija lijekova, od kojih su 

mnoge bile klinički značajne (72,5%). S obzirom na ove nalaze, projekt ima za cilj razviti savremeni prediktivni model zasnovan na neuronskim mrežama koji bi mogao automatski prepoznati i procijeniti rizik od interakcija lijekova. Takav model bi omogućio rano alarmiranje u vezi s  
potencijalno opasnim kombinacijama lijekova, čime bi se povećala sigurnost pacijenata, spriječile komplikacije i smanjilo opterećenje zdravstvenog sistema. Proces razvoja sistema obuhvata: osnovnu i naprednu statističku obradu podataka, balansiranje i pripremu podataka za 

modeliranje, dizajn, treniranje i optimizaciju neuronske mreže te evaluaciju i testiranje modela pomoću odgovarajućih metrika. Aktivnosti uključuju edukaciju u oblasti neuronskih mreža, analizu i obradu podataka, kreiranje prediktivnog modela te objavljivanje naučnih rezultata. 
Očekivani rezultat projekta je visoko precizan model koji će moći da predvidi interakcije lijekova, čime će pomoći zdravstvenim radnicima u donošenju sigurnijih terapijskih odluka. Primjena neuronskih mreža u ovom kontekstu donosi više prednosti: mogućnost obrade velikih količina 

heterogenih podataka, modeliranje kompleksnih nelinearnih odnosa te integraciju više izvora informacija u jedinstven prediktivni sistem. Projekt ima značajan naučni, društveni i ekonomski uticaj: doprinosi razvoju precizne i personalizovane medicine, povećava sigurnost pacijenata i 
efikasnost terapije, smanjuje broj neželjenih efekata, hospitalizacija i troškove liječenja, jača interdisciplinarnu saradnju između farmacije i informatike te podstiče primjenu vještačke inteligencije u zdravstvu i obrazovanju novih stručnjaka. U konačnici, projekt predstavlja inovativan 

doprinos digitalizaciji zdravstvenog sistema i globalnim trendovima u primjeni vještačke inteligencije u javnom zdravstvu, s potencijalom da dugoročno poboljša kvalitet života pacijenata i održivost zdravstvenih resursa.

The project focuses on developing a model for predicting the risk of drug-drug interactions using neural networks, with the aim of improving the safety and effectiveness of therapy, especially in patients undergoing polytherapy – the simultaneous use of multiple 
medications. Polytherapy is becoming increasingly common due to the complexity of various comorbidities, which significantly increases the risk of interactions and adverse therapeutic outcomes. Research conducted as part of the doctoral dissertation showed that as many 
as 97,5% of patients were on polytherapy, and 1689 drug interactions were recorded, many of which were clinically significant (72,5%). Given these findings, the project aims to develop a modern predictive model based on neural networks that could automatically identify 
and assess the risk of drug interactions. Such a model would enable early warning of potentially dangerous drug combinations, thereby enhancing patient safety, preventing complications, and reducing the burden on the healthcare system. The system development process 
includes: basic and advanced statistical data processing, data balancing and preparation for modelling, design, training, and optimisation of the neural network, as well as model evaluation and testing using appropriate metrics. The activities involve education in the field of 

neural networks, data analysis and processing, creation of the predictive model, and publication of scientific results. The expected outcome of the project is a highly accurate model capable of predicting drug interactions, thus assisting healthcare professionals in making 
safer therapeutic decisions. The application of neural networks in this context offers several advantages: the ability to process large amounts of heterogeneous data, to model complex nonlinear relationships, and to integrate multiple sources of information into a unified 
predictive system. The project has a significant scientific, social, and economic impact: it contributes to the development of precise and personalised medicine, increases patient safety and therapy effectiveness, reduces the number of adverse effects, hospitalisations, and 

treatment costs, strengthens interdisciplinary collaboration between pharmacy and informatics, and promotes the application of artificial intelligence in healthcare and the education of new professionals. Ultimately, the project represents an innovative contribution to the 
digitalisation of the healthcare system and to global trends in the use of artificial intelligence in public health, with the potential to improve patients’ quality of life and the sustainability of healthcare resources in the long term.

Lipidne nanočestice u službi moderne terapije: Dostava nukleinskih
kiselina

Lipid Nanoparticles in Modern Therapy: Delivery of 
Nucleic Acids

Dr. sci. Amina Tucak-Smajić Federalno ministarstvo obrazovanja i nauke Projekt iz oblasti nauke 2025-2026

Nukleinske kiseline, uključujući mikroRNK (miRNK), siRNK i plazmidnu DNK, pokazuju veliki terapijski potencijal u liječenju karcinoma, metaboličkih i kardiovaskularnih bolesti, ali je njihova primjena ograničena zbog niske stabilnosti i otežane intracelularne dostave. Lipidne nanočestice 
(LNP) predstavljaju efikasan i biokompatibilan sistem za njihovu dostavu.

Cilj ovog projekta je razvoj univerzalnog LNP sistema sa fokusom na miRNK-26a, koja reguliše adipogenezu, inflamatorni odgovor i proliferaciju ćelija. Projekt obuhvata optimizaciju pripreme LNP ultrazvučnom disperzijom, kompleksiranje sa miRNK-26a, karakterizaciju veličine čestica, 
polidisperznosti, zeta potencijala i efikasnosti enkapsulacije, te definisanje protokola primjenjivog na različite nukleinske kiseline.

Rezultati će biti prezentirani na međunarodnom kongresu, doprinoseći razvoju farmaceutske nanotehnologije, unapređenju terapijskih opcija i jačanju međunarodne vidljivosti bh. istraživača.

Nucleic acids, including microRNAs (miRNAs), siRNAs, and plasmid DNA, have high therapeutic potential in treating cancers, metabolic, and cardiovascular diseases, but their clinical use is limited due to low stability and poor intracellular delivery. Lipid nanoparticles (LNPs) 
offer an effective and biocompatible delivery system.

This project aims to develop a universal LNP system focusing on miRNA-26a, which regulates adipogenesis, inflammatory response, and cell proliferation. The study involves optimizing LNP preparation via ultrasonication, complexation with miRNA-26a, characterization of 
particle size, polydispersity, zeta potential, and encapsulation efficiency, and establishing a protocol adaptable to various nucleic acids.

Results will be presented at an international congress, contributing to the development of pharmaceutical nanotechnology, enhancement of therapeutic options, and increased international visibility of Bosnian researchers.

PharmaNet: Regionalna saradnja za napredno usavršavanje na LC-MS metodi u oblasti fitohemijskih 
istraživanja

PharmaNet: Regional Collaboration for Advanced 
LC–MS Training in Phytochemical Research

Viša asistentica, Emina Korić Federalno ministarstvo obrazovanja i nauke Projekt iz oblasti nauke 2025-2026

Sekundarni metaboliti biljnih vrsta  predstavljaju ključni resurs za razvoj novih farmaceutskih i biotehnoloških rješenja. Precizna identifikacija i kvantifikacija sekundarnih metabolita zahtijeva napredne analitičke metode koje omogućavaju pouzdane i reproduktivne rezultate u 
fitohemijskim istraživanjima. LC–MS tehnike, u kombinaciji sa modernim metodama ekstrakcije, poput Ultrasound-Assisted Extraction (UAE), omogućavaju detaljno profilisanje bioaktivnih komponenti u složenim biljnim matriksima. Projekat PharmaNet predstavlja nastavak prethodnih 

regionalnih saradnji i objavljenih istraživanja vrsta roda Sorbus, fokusirajući se na jačanje kapaciteta za napredna fitohemijska istraživanja primjenom LC–MS metode za identifikaciju, kvantifikaciju i profilisanje bioaktivnih spojeva. Istraživački rad u okviru projekta obuhvata sve faze 
fitohemijskog istraživanja: pripremu uzoraka, optimizaciju ekstrakcije UAE metodom, razvoj i validaciju LC–MS metoda, interpretaciju podataka i fitohemijsko profiliranje, te primjenu LC–MS za kontrolu kvaliteta sirovina i ekstrakata. Projekat doprinosi uspostavljanju standardiziranih 
metoda, jačanju institucionalnih i regionalnih kapaciteta, te omogućava širenje znanja i inovacija u farmakognoziji i hemiji prirodnih produkata. Rezultati se planiraju objaviti u visokorangiranim časopisima i prezentirati na međunarodnim kongresima, čime se osigurava međunarodna 

vidljivost i jačanje regionalne saradnje.

Secondary metabolites of plant species represent a key resource for the development of new pharmaceutical and biotechnological solutions. Accurate identification and quantification of secondary metabolites require advanced analytical methods that provide reliable and 
reproducible results in phytochemical research. LC–MS techniques, combined with modern extraction methods such as Ultrasound-Assisted Extraction (UAE), enable detailed profiling of bioactive components in complex plant matrices. The PharmaNet project represents a 
continuation of previous regional collaborations and published research on Sorbus  species, focusing on strengthening capacities for advanced phytochemical research through the application of LC–MS methods for the identification, quantification, and profiling of bioactive 

compounds. Research activities within the project cover all stages of phytochemical investigation: sample preparation, optimization of UAE extraction, development and validation of LC–MS methods, data interpretation, phytochemical profiling, and the application of 
LC–MS for quality control of raw materials and extracts. The project contributes to the establishment of standardized methods, the strengthening of institutional and regional capacities, and the advancement of knowledge and innovation in pharmacognosy and natural 

product chemistry. Results are planned for publication in high-impact journals and presentation at international congresses, ensuring international visibility and further strengthening regional collaboration.

Procjena izloženosti toksičnim i esencijalnim metalima iz majčinog mlijeka
Assessment of exposure to toxic and essentials 

metals from breast milk
prof. dr Aleksandra Porobić Ministarstvo za nauku, visoko obrazovanje, i mlade Kantona Sarajevo naučno-istraživački 2023-2024

Brojne studije pokazale su benefite dojenja za novorođenče, ali i majku. Majčino mlijeko je optimalna prirodna hrana za dojenčad, ali istovremeno je i put izlučivanja različitih spojeva iz okoliša kako organskih, tako i neorganskih polutanata, uključujući i toksične metale. Prisustvo 
toksičnih metala u majčinom mlijeku nužno ne mora dovesti do ispoljavanja toksičnih efekata, ali pošto postoji biološka vjerovatnoća, njihov sadržaj bi trebalo  pratiti. Majčino mlijeko predstavlja značajan indikator izlaganja majke metalima tokom prenatalnog perioda, a istovremeno 

predstavlja mogući izvor ekspozicije za dojenče. Procjena izlaganja toksičnim elementima, kao i mogući efekti posebno u najosjetljivijim populacionim grupama spadaju u prioritete javnog zdravlja.Cilj ovog istraživanja je da se procijeni izlaganje dojenčadi najznačajnijim toksičnim 
metalima (Cd, Hg, Pb), kao i njihova interakcija sa esencijalnim metalima (Cu, Fe, Mn, Zn) određivanjem njihovog sadržaja u uzrocima majčinog mlijeka. Uzorci mlijeka prikupiće se u skladu sa preporučenim metodologijama, poštujući etičke standarde za ovaj tip istraživanja, vodeći 

računa o regionalnoj i socio-ekonomskoj zastupljenosti u smislu osiguranja nacionalno reprezentativnog uzorka.  U uzorku dojilja će biti provedeno i anketno ispitivanje fokusirano na identifikaciju značajnih izvora ekspozicije za majku i dijete. Na osnovu prikupljenih podataka izvest će se 
procjena ekspozicije i toksikološka procjena rizika  za dojenčad. Sadržaj odabranih metala u uzorcima odrediće se primjenom metode atomske apsorpcione spektrometrije, tehnikom  grafitne peći (GFAAS – Graphite Furnace Atomic Apsorption) i hidridnom tehnikom (FIAS - Flow 

Injection for Atomic Spectroscopy System).Višestruki značaj rezultata ovog projekta ogleda se u tome da će se dobiti podaci neophodni za procjenu ekspozicije dojenčadi, koji trenutno ne postoje u BiH, a vrlo je malo sličnih podataka i u regionu. Rezultati sadržaja toksičnih metala u 
majčinom mlijeku mogu služiti i kao indikator opterećenja dojilja, što je istovremeno i jedan od indikatora opterećenja u populaciji. Istraživanje provodi Univerzitet u Sarajevu-Farmaceutski fakultet u saradnji sa Univerzitetom u Sarajevu-Veterinarskim fakultetom. 

Results of numerous studies have shown many benefits of breastfeeding for infants, and mothers as well. Breast milk is optimal, natural, food for infants, but at the same time different organic and inorganic pollutants from the environment, including toxic metals, can be 
excreted in breast milk. Presence of toxic metals in breast milk does not necessarily mean that toxic effects will occur, but since there is a biological probability, their content should be  monitored. Breast milk is a significant indicator of the mother's exposure to metals 

during the prenatal period, and at the same time it can be a source of exposure for the infant. Toxic compounds exposure assessment and related health effects, especially in sensitive population groups, are public health priorities. The aim of this project is to assess infants' 
exposure to the most important toxic metals (Cd, Hg, Pb), as well as their interaction with essential metals (Cu, Fe, Mn, Zn) by determining their content in the samples of breast milk. Samples will be collected in accordance with official methodologies, respecting ethical 
standards for this type of research, taking into account regional and socio-economic aspects in order to ensure nationally representative samples. A survey focused on identifying significant sources of exposure for the mother and child will also be conducted. Based on the 
collected data, will be performed an exposure assessment and toxicological risk assessment for infants. The content of selected metals in the samples will be determined using the atomic absorption spectroscopy method, the graphite furnace technique (GFAAS - Graphite 
Furnace Atomic Absorption) and the hydride technique (FIAS - Flow Injection for Atomic Spectroscopy System).The significance of the results obtained in this project lies in the fact that they are necessary data for exposure assessment for infants that are scarce in BiH, and 

there is very little similar data for the region. Content of toxic metals in breast milk are indicators of the mother's exposure, and also predictors of the total body burden of contaminants in the general population. The research will be conducted by the University of Sarajevo - 
Faculty of Pharmacy in cooperation with the University of Sarajevo - Faculty of Veterinary Medicine.

Razvoj i optimizacija kriterija za smanjenje učestalosti propisivanja potencijalno neprikladnih lijekova 
u gerijatrijskih pacijenata s dijabetes melitusom tip 2

Development and optimization of criteria for 
reducing the frequency of prescribing potentially 

inappropriate drugs in geriatric patients with type 2 
diabetes mellitus

Prof. dr Selma Škrbo Ministarstvo za nauku, visoko obrazovanje, i mlade Kantona Sarajevo naučno-istraživački 2022-2023

Gerijatrijski pacijenti predstavljaju osjetljivu populaciju koja zahtijeva istovremenu primjenu različitih lijekova – politerapiju. Primjena lijekova u gerijatrijskoj populaciji povezana je s nizom potencijalnih problema čiji su uzroci fiziološke promjene u procesu starenja ali i brojni 
komorbiditeti. Povećanjem broja lijekova u terapiji raste rizik od propisivanja potencijalno neprikladnih lijekova (PNL). Terapija dijabetes melitusa tipa 2 (T2DM), jedne od najučestalijih hroničnih bolesti, često je praćena propisivanjem PNL, a na području Bosne i Hercegovine do sada 
nisu rađena istraživanja koja to potvrđuju. Cilj ovog projekta je procjena učestalosti propisivanja PNL u gerijatrijskoj populaciji s T2DM na području Kantona Sarajevo. Podaci će se prikupljati iz elektronskog programa E-medIT Zavoda zdravstvenog osiguranja Kantona Sarajevo, a PNL 

identificirati upotrebom eksplicitnih kriterija Beers, STOPP/START, EU(7)-PIM List i Sveobuhvatnog hrvatskog protokola. Dobiveni rezultati omogućit će kreiranje najadekvatnijeg kriterija za procjenu PNL, primjenjivog na području Bosne i Hercegovine. Kako propisivanje PNL zbog 
uticaja na pojavnost interakcija i neželjenih efekata, učestalost hospitalizacija, stepen morbiditeta i mortaliteta te troškove zdravstvene zaštite predstavlja klinički i farmakoekonomski problem i za pacijente i za zdravstveni sistem, izbjegavanje PNL korištenjem najoptimalnijeg 

eksplicitnog kriterija doprinijelo bi pozitivnim kliničkim ishodima i ukupnom poboljšanju farmakoterapije gerijatrijskih pacijenata. Doprinos projekta ogleda se u činjenici da bi uvođenje u kliničku primjenu adekvatnog eksplicitnog kriterija za procjenu prikladnosti propisivanja lijekova 
gerijatrijskim pacijentima s T2DM predstavljalo efikasnu metodu optimizacije terapije, kao i smanjenja broja terapijskih problema, a sve u cilju postizanja pozitivnih ishoda liječenja ove visokorizične populacije pacijenata. Inkorporiranje kriterija za procjenu PNL u kliničke smjernice i 

računalnu platformu za zdravstvene radnike povećalo bi njihovu primjenu i korisnost u svakodnevnoj kliničkoj praksi

Geriatric patients represent a sensitive population that requires the simultaneous use of different medications – polytherapy. The use of medications in the geriatric population is associated with a number of potential problems caused by physiological changes in the aging 
process, as well as numerous comorbidities. Increasing the number of medications in therapy increases the risk of prescribing potentially inappropriate medications (PIM). The treatment of type 2 diabetes mellitus (T2DM), one of the most common chronic diseases, is often 
accompanied by the prescription of PIM, and no research has been conducted in Bosnia and Herzegovina to confirm this. The aim of this project is to assess the frequency of prescribing PNL in the geriatric population with T2DM in the Sarajevo Canton. Data will be collected 
from the electronic program E-medIT of the Health Insurance Institute of Sarajevo Canton, and PIM will be identified using the explicit criteria of Beers, STOPP/START, EU(7)-PIM List and the Comprehensive Croatian Protocol. The results obtained will enable the creation of 

the most adequate criteria for the assessment of PIM, applicable in Bosnia and Herzegovina. Since prescribing PNL due to its impact on the occurrence of interactions and adverse effects, the frequency of hospitalizations, the degree of morbidity and mortality, and the 
costs of healthcare represents a clinical and pharmacoeconomic problem for both patients and the healthcare system, avoiding PIM by using the most optimal explicit criterion would contribute to positive clinical outcomes and overall improvement of pharmacotherapy of 
geriatric patients. The contribution of the project is reflected in the fact that the introduction into clinical application of adequate explicit criteria for assessing the appropriateness of prescribing drugs to geriatric patients with T2DM would represent an effective method of 

optimizing therapy, as well as reducing the number of therapeutic problems, all with the aim of achieving positive treatment outcomes for this high-risk patient population. Incorporating criteria for assessing PIM into clinical guidelines and a computer platform for 
healthcare professionals would increase their application and usefulness in everyday clinical practice.

Prenatalna izloženost niskim dozama endokrinih disruptora: 
Dugoročni rizici za zdravlje budućih generacija/PrenTox

Prenatal exposure to low doses of endocrine 
disruptors: Long-term health risks for future 

generations/PrenTox
prof. dr. Elma Omeragić Federalno ministarstvo obrazovanja i nauke naučno-istraživački 2024-2025

Prenatalni period predstavlja posebno ranjiv razvojni prozor tokom kojeg je organizam izuzetno osjetljiv na vanjske uticaje. U tom kontekstu, endokrini disruptori (EDC) – hemikalije koje remete hormonsku signalizaciju – postaju sve veći javnozdravstveni izazov, posebno zbog dokaza da 
čak i niske doze mogu imati dugoročne i nepovratne posljedice po zdravlje. Najnovija istraživanja ukazuju na vezu između prenatalne izloženosti EDC-ima i povećanog rizika za razvoj metaboličkih poremećaja, uključujući gojaznost, dijabetes, disfunkciju štitne žlijezde i druge endokrine 

poremećaje.
Ovaj projekat ima za cilj da ispita uticaj prenatalne izloženosti niskim dozama pažljivo odabranih i prevaletnih EDC-a — uključujući per- i polifluorirane alkilne spojece (PFAS), bisfenol A, ftalate, parabene i toksične metale — na rani rast i razvoj novorođenčadi. Fokus je na biološkoj i 

kliničkoj validaciji rizičnih supstanci i utvrđivanju njihovog potencijala da izazovu rane efekte koji se mogu prenijeti kroz životni vijek, pa čak i na naredne generacije.
Studija je dizajnirana kao prospektivna kohorta i uključit će 83 para majka-novorođenče. Istraživanje će obuhvatiti prikupljanje sparenih bioloških uzoraka (serum majki, krv iz pupčane vrpce, mekonij) u cilju određivanja biomarkera izloženosti i efekta. Dodatno, analizirat će se klinički i 

antropometrijski pokazatelji novorođenčadi (tjelesna masa, dužina, opseg glave i grudnog koša), kao i dužina anogenitalne regije (AGD), koja se smatra validiranim indikatorom prenatalne hormonske disrupcije.
Kombinovanjem biomonitoringa, toksikoloških, epigenetskih i epidemioloških pristupa, projekat će omogućiti integrisano razumijevanje mehanizama djelovanja niskih doza EDC-a i njihovih potencijalnih učinaka na zdravlje u najranijim fazama života. Očekivani rezultati doprinijet će 

naučnoj zajednici kroz identifikaciju ranih bioloških indikatora rizika, kao i kreiranju osnove za preventivne mjere i javnozdravstvene politike usmjerene na zaštitu posebno osjetljivih populacija – trudnica i novorođenčadi – u Bosni i Hercegovini i šire.

The prenatal period represents a particularly vulnerable developmental window during which the organism is exceptionally sensitive to external influences. In this context, endocrine-disrupting chemicals (EDCs)—substances that interfere with hormonal signaling—have 
emerged as a growing public health concern, especially in light of evidence that even low-dose exposures can lead to long-term and potentially irreversible adverse health effects. Recent studies indicate an association between prenatal exposure to EDCs and an increased 

risk of metabolic disorders, including obesity, diabetes, thyroid dysfunction, and other endocrine-related conditions.
The aim of this project is to investigate the impact of prenatal exposure to low doses of carefully selected and highly prevalent EDCs—including per- and polyfluoroalkyl substances (PFAS), bisphenol A, phthalates, parabens, and toxic metals—on early growth and 

development in newborns. The focus is on the biological and clinical validation of high-risk substances and on determining their potential to induce early-life effects that may persist across the life course and possibly extend to subsequent generations.
The study is designed as a prospective cohort and will include 83 mother–newborn pairs. It will involve the collection of paired biological samples (maternal serum, umbilical cord blood, and meconium) to assess biomarkers of exposure and effect. In addition, clinical and 

anthropometric parameters of the newborns will be evaluated, including birth weight, length, head and chest circumference, as well as anogenital distance (AGD), which is considered a validated indicator of prenatal hormonal disruption.
By integrating biomonitoring with toxicological, epigenetic, and epidemiological approaches, the project will provide a comprehensive understanding of the mechanisms of action of low-dose EDC exposure and their potential health effects during the earliest stages of life. 

The expected outcomes will contribute to the scientific community by identifying early biological indicators of risk and by informing the development of preventive strategies and public health policies aimed at protecting particularly vulnerable populations—pregnant 
women and newborns—in Bosnia and Herzegovina and beyond.

Mreža suradnje za toksikologiju okoliša: Strateško prekogranično partnerstvo/
Collaborative Network for Environmental 

Toxicology: A Strategic Transboundary Partnership
prof.dr. Jasmina Đeđibegović Federalno ministarstvo obrazovanja i nauke naučno-istraživački 2025-2026

Projektni prijedlog predstavlja novu inicijativu suradnje Univerziteta u Sarajevu (UNSA) – Farmaceutskog fakulteta (BiH), Instituta Jožef Štefan – IJS (Slovenija) i Norveškog univerziteta prirodnih nauka – NMBU (Norveška), oslanjajući se na ranije potpisani Sporazum o suradnji između 
UNSA i NMBU.  Partnerska strana također će biti i Fakultet zdravstvenih studija Univerziteta u Ljubljani (Slovenija), s kojim Univerzitet u Sarajevu-Farmaceutski fakultet već ima razvijenu suradnju kroz CEEPUS program. Inicijativa doprinosi jačanju znanstvene suradnje u domenu 

održivog upravljanja vodama i okolišnog monitoringa kroz poticanje razmjene metodologija. 
Generalni cilj inicijative je razviti znanstvene i institucionalne osnove neophodne za dugoročne tranformativne promjene, sa Slovenijom i Norveškom kao strateškim partnerima u izgradnji kapaciteta i tehnološkog unapređenja. 

The project proposal represents a new cooperation initiative of the University of Sarajevo (UNSA) - Faculty of Pharmacy (BiH), the Jožef Štefan Institute - IJS (Slovenia) and the Norwegian University of Natural Sciences - NMBU (Norway), relying on the previously signed 
Cooperation Agreement between UNSA and NMBU. The partner party will also be the Faculty of Health Studies of the University of Ljubljana (Slovenia), with which the University of Sarajevo-Faculty of Pharmacy already has developed cooperation through the CEEPUS 

program. The initiative contributes to the strengthening of scientific cooperation in the field of sustainable water management and environmental monitoring by encouraging the exchange of methodologies.
The general goal of the initiative is to develop the scientific and institutional foundations necessary for long-term transformative changes, with Slovenia and Norway as strategic partners in capacity building and technological advancement.

Kana (Lawsonia inermis ) – prirodna boja: Analiza sadržaja štetnih supstanci i procjena zdravstvenih
 rizika/benefita njenih komercijalnih proizvoda na tržištu FBiH

Henna (Lawsonia inermis) – a Natural Dye: Analysis 
of Harmful Substances and Assessment of Health 
Risks/Benefits of Its Commercial Products on the 

FBiH Market

Prof. dr. Mirha Pazalja Federalno ministarstvo obrazovanja i nauke Naučno-istraživački projekt 2025-2026

Zbog sve veće brige o zdravlju i upotrebi alternativa hemijskim sredstvima, istraživanja u ovom projektu usmjerena su na hemijsku i biološku evaluaciju komercijalnih preparata kane (Lawsonia inermis ) dostupnih na tržištu Federacije Bosne i Hercegovine (FBiH). Kana je prirodna boja 
koja se proizvodi od listova istoimene biljke. Glavni pigment, lawsone (2-hidroksi-1,4-naftokinon), veže se na keratin, dajući kosi i koži karakterističnu narančasto-crvenu nijansu. Iako se kana smatra prirodnim i sigurnim proizvodom, dosadašnja istraživanja pokazuju da preparati kane 
često sadrže toksične metale (Cd, Pb, As, Hg), kao i organske sintetske aditive, parabene i druge kontaminante. Cilj projekta je identifikacija i kvantifikacija štetnih supstanci u komercijalnim preparatima kane, procjena zdravstvenog rizika korištenjem USEPA modela, te toksikološka 

evaluacija putem in chemico (DPRA) i in vitro testova citotoksičnosti. Biće provedeno in silico modeliranje interakcija aktivnih spojeva s ciljnim proteinima, kao i izolacija i identifikacija lawsone, juglone i drugih bioaktivnih komponenti. Nadalje, ispitat će se antioksidativno, 
antibakterijsko i antifungalno djelovanje. Uzorci će biti analizirani metodama FAAS, ICP-OES, HPLC i GC-MS, a rezultati sadržaja toksičnih metala poslužit će za izračun zdravstvenog rizika i procjenu sigurnosti njihove primjene. Istraživanje će pružiti uvid u potencijalne prednosti i rizike, 

čime se može unaprijediti sigurnost kozmetičkih proizvoda na bazi kane i uticati na smanjenje rizika od negativnih reakcija krajnjih korisnika.

Due to growing concerns about health and the increased use of alternatives to chemical agents, the research within this project is focused on the chemical and biological evaluation of commercial henna (Lawsonia inermis) preparations available on the market of the 
Federation of Bosnia and Herzegovina (FBiH). Henna is a natural dye produced from the leaves of the plant of the same name. Its main pigment, lawsone (2-hydroxy-1,4-naphthoquinone), binds to keratin, imparting a characteristic orange-red hue to hair and skin. Although 

henna is generally considered a natural and safe product, previous studies have shown that henna preparations often contain toxic metals (Cd, Pb, As, Hg), as well as organic synthetic additives, parabens, and other contaminants.
The aim of this project is to identify and quantify harmful substances in commercial henna preparations, to assess health risks using the USEPA model, and to perform toxicological evaluation through in chemico (DPRA) and in vitro cytotoxicity tests. In silico modeling of 

interactions between active compounds and target proteins will be conducted, along with the isolation and identification of lawsone, juglone, and other bioactive components. Furthermore, antioxidant, antibacterial, and antifungal activities will be investigated. Samples 
will be analyzed using FAAS, ICP-OES, HPLC, and GC-MS methods, and the results on toxic metal content will be used for health risk calculation and safety assessment of their use. This research will provide insight into both the potential benefits and risks, thereby 

contributing to improved safety of henna-based cosmetic products and reducing the risk of adverse reactions in end users.

Uticaj pepela drvne biomase na kontaminaciju zemljišta teškim metalima i PAH-ovima
The Impact of Wood Biomass Ash on Soil 

Contamination with Heavy Metals and PAH
Prof. dr. Mirha Pazalja Federalno ministarstvo obrazovanja i nauke

naučno-istraživački projekt, Bilateralna 
saradnja BiH i Republika Slovenija

2026-2027

Projekat je usmjeren na ispitivanje stepena kontaminacije zemljišta teškim metalima i policikličkim aromatskim ugljikovodicima (PAH-ovima) usljed odlaganja pepela drvne biomase, s ciljem procjene potencijalnih ekoloških i zdravstvenih rizika. Iako se drvna biomasa smatra obnovljivim 
i ekološki prihvatljivim izvorom energije, pepeo koji nastaje njenim sagorijevanjem može sadržavati značajne količine toksičnih metala (Pb, Cd, As, Cr, Ni, Zn, Cu) i PAH-ova, posebno ako se nepravilno odlaže na zemljište. Ove supstance mogu dugoročno narušiti kvalitet zemljišta, uticati 
na mikrobiološku aktivnost, biodiverzitet i ući u lanac ishrane, predstavljajući rizik za zdravlje ljudi i ekosistema. Bilateralni naučno - istraživački projekat između Fakulteta za hemiju i hemijsku tehnologiju Univerziteta u Mariboru i Univerziteta u Sarajevu – Farmaceutskog fakulteta ima 

za cilj procjenu kontaminacije zemljišta pepelom drvne bimase, primjenom savremenih analitičkih metoda (FAAS, HPLC, GC). Poseban fokus bit će stavljen na procjenu zdravstvenog i ekotoksikološkog rizika korištenjem USEPA modela, uz razmatranje različitih puteva izloženosti 
(ingestija, inhalacija, dermalni kontakt). Projekat ima  obrazovnu i naučnu komponentu, kroz uključivanje mladih istraživača, razmjenu znanja, kratkoročne naučne misije i zajedničke eksperimente. Očekuje se da će rezultati doprinijeti razvoju smjernica za ekološki prihvatljivo 

odlaganje i moguću ponovnu upotrebu pepela drvne biomase, jačanju institucionalne saradnje između Bosne i Hercegovine i Slovenije, te održivom upravljanju zemljišnim resursima i biomaterijalima.

The project is focused on investigating the degree of soil contamination with heavy metals and polycyclic aromatic hydrocarbons (PAHs) resulting from the disposal of wood biomass ash, with the aim of assessing potential environmental and human health risks. Although 
wood biomass is considered a renewable and environmentally friendly energy source, the ash generated during its combustion may contain significant amounts of toxic metals (Pb, Cd, As, Cr, Ni, Zn, Cu) and PAHs, particularly when it is improperly disposed of on soil. These 

substances can cause long-term degradation of soil quality, affect microbial activity and biodiversity, and enter the food chain, thereby posing risks to human health and ecosystems.
The bilateral scientific research project between the Faculty of Chemistry and Chemical Engineering of the University of Maribor and the University of Sarajevo – Faculty of Pharmacy aims to assess soil contamination by wood biomass ash using advanced analytical methods 

(FAAS, HPLC, GC). Special emphasis will be placed on the assessment of human health and ecotoxicological risks using the USEPA model, considering different exposure pathways (ingestion, inhalation, dermal contact). The project has a strong educational and scientific 
component, involving early-career researchers, knowledge exchange, short-term scientific missions, and joint experiments. The results are expected to contribute to the development of guidelines for environmentally sound disposal and potential reuse of wood biomass ash, 

strengthen institutional cooperation between Bosnia and Herzegovina and Slovenia, and support sustainable management of soil resources and biomaterials.

Unapređenje visokog obrazovanja kroz digitalne inovacije i pametne tehnologije / AHEDIS
Advancing Higher Education through Digital 
Innovation and Smart technologies / AHEDIS

prof. dr. Alisa Elezović European Education and Culture Executive Agency (EACEA) infrastrukturno-razvojni 2025-2028

Projekat ima za cilj unapređenje digitalnih vještina akademskog osoblja unutar visokoškolskih institucija (HEI) u Bosni i Hercegovini (Sarajevo i Banja Luka) i Crnoj Gori. U saradnji sa partnerima iz EU, ovaj projekat će implementirati sveobuhvatne sesije obuke i digitalno transformisati 
postojeće kurseve na četiri fakulteta u zemljama Zapadnog Balkana (WBC) koristeći pristup obrnute učionice i AI rješenja. Fokusirajući se na rastuće potrebe zdravstvenih radnika, AHEDIS također razvija prilagođene programe cjeloživotnog učenja za profesionalce iz industrije koji 

učestvuju u WBC, koristeći potencijal AI i inovativne pedagoške pristupe za uvođenje inovacija i digitalnih vještina u zdravstvenu zaštitu. Ovaj projekat doprinosi premošćivanju jaza između izazova tržišta rada sa kojima se suočavaju zdravstveni radnici i postojećih kapaciteta HEI. Cilj 
mu je poboljšati nastavne procese, podići vještine akademskog osoblja i osigurati povećanje zapošljivosti i radnih mjesta za istraživanje i razvoj u zdravstvenoj industriji. Osnažujući studente, akademske radnike i profesionalce orijentisane na zdravlje, AHEDIS nastoji da pozitivno utiče 

na socio-ekonomski pejzaž i unaprijedi kapacitete HEI u smislu infrastrukture, opreme i radne snage.

The AHEDIS project aims to enhance the digital competencies of academic staff within four Higher Education Institutions (HEIs) in Bosnia and Herzegovina (Sarajevo and Banja Luka) and Montenegro (Podgorica). Collaborating with EU partners, this project will implement 
comprehensive training sessions and digitally transform existing courses at four faculties in the Western Balkan Countries (WBC) using the flipped classroom approach and AI solutions. Focusing on the evolving needs of healthcare professionals, AHEDIS also develops tailored 

lifelong learning programs (LLL) for industry professionals in participating WBC, using the potential of AI and innovative pedagogical approaches to introduce innovation and digital skills in healthcare. This project contributes to bridging the gap between the labor market 
challenges faced by health professionals and the existing capabilities of HEIs. It aims to improve teaching processes, elevate the skills of academic staff, and ensure an increase in employability and R&D workplaces in the healthcare industry. By empowering health-oriented 

students, academicians and professionals, AHEDIS endeavors to positively impact the socio-economic landscape and enhance HEI capacities in terms of infrastructure, equipment and workforce.
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Atraktivan istraživački ekosistem u Adria regiji u oblasti 
personalizirane preventivne zdravstvene zaštite / AttractAdria

Attractive Research Ecosystem in the Adria Region 
in the Field of Personalised Preventive Healthcare / 

AttractAdria
prof. dr. Tamer Bego European Research Executive Agency (REA) naučno-istraživački, infrastrukturno-razvojni 2025-2028

AttractAdria će stvoriti atraktivan ekosistem za poboljšanje pristupa izvrsnosti na univerzitetima u Bosni i Hercegovini podizanjem istraživačkog profila institucije i njenog osoblja u oblasti personalizirane zdravstvene zaštite kroz ciljano umrežavanje i aktivnosti mentorstva i obuke sa 
međunarodnim vodećim istraživačkim institucijama. Umrežavanjem sa globalnim liderima, potencijal bh. univerziteta će se razviti da postanu evropski poznati centri sa sve većim doprinosima i dostignućima u istraživanju i inovacijama. Tokom AttractAdria, Ministarstvo civilnih 

poslova, Ministarstvo za nauku, visoko obrazovanje i mlade Kantona Sarajevo, Vlada HNK i SERDA u Bosni i Hercegovini i Nacionalna zaklada za znanost u Hrvatskoj će pilotirati neke nove mjere za istraživanje i razvoj. Projekat AttractAdria će pomoći da se poveća naučni nivo, kvalitet 
istraživanja, međunarodna vidljivost i konkurentnost bh. univerziteta kroz ciljane aktivnosti usmjerene na razvoj karijere, transfer znanja, institucionalni razvoj, razmjenu najboljih praksi i umrežavanje. Kumulativno, to će poboljšati integraciju istraživača iz Hrvatske i Bosne i 

Hercegovine u evropski istraživački prostor i povećati njihovo učešće u međunarodnim projektima.

AttractAdria will create an attractive ecosystem to improve access to excellence at the universities in BiH by raising the research profile of the institution and its staff in the field of personalised healthcare via targeted networking and mentoring and training activities with 
internationally leading research institutions. By networking activities with global leaders, the potential of the BiH universities will be developed to become European-wide known centres with increasing R&I contributions and achievements. During the AttractAdria, Ministry 

of Civil Affairs, Ministry of Science and Higher Education of Kanton Sarajevo, HNK Government and SERDA in BiH and the National Science Foundation in Croatia will pilot some novel measures for R&D. The AttractAdria project will help to increase the scientific level, 
research quality, international visibility, and competitiveness of the BiH universities through targeted activities aimed at career development, transfer of knowledge, institutional development, exchange of best practices and networking. Cumulatively, this will improve 

integration of researchers from Croatia and BiH in the European Research Area and increase their participation in international projects.
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