©

. CENA . ,
Julie Hamackove

2022

Sbornik abstraktu

soutéznich praci

Kategorie C:

Studentska prace s genderovou dimenzi




Julie Hamackova
*1892 11968

Prof. Dr. Ing. Julie Hamackova, doktor chemickych véd, patfila k prvnim Zendm studujicim
na technickych vysokych $kolach v Ceskoslovensku. Byla prvnim chemikem, ktery se u nas vénoval
vyhradné chemii odpadni vody. Vyznamné se podilela na vyvoji technologii v Cistirné odpadnich
vod v Bubenci. Béhem své védecké kariéry nashromazdila mnoho materidlu pro pozdéjsi knizni
publikace a téz se starala o vychovu novych odbornik(, vypracovala podrobné predpisy pro praci
na rozborech vody. Je povaZzovana za zakladatelku ¢eské hydrochemie.

1. dubna 1954 byla jako viibec prvni Zena na vysokych Skolach technickych jmenovana profesorem
chemie vody. V roce 1955 ji byla udélena védecka hodnost doktora chemickych véd a vyznamenani
za vynikajici praci. Ucastnila se i fizeni VSCHT Praha: v letech 1955/56 byla prodékanem
aodr. 1957 do r. 1959 dékanem Fakulty technologie paliv a vody.
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Odstranovani farmak z vody sorpci
na zeolitech

Removal of drugs from water by sorption on zeolites

Bc. Martin Prevratil
Fakulta technologie ochrany prostredi

Mikropolutanty zacinaji stdle vice negativné ovliviiovat sloZzky Zivotniho prostredi, véetné vodnich
ekosystém(. Této skupiné latek, do které radime napt. léCiva a pesticidy, je v posledni dobé
vénovana zvysena pozornost. Mezi technologie, kterymi se z vod odstranuji mikropolutanty, patfi
pokrocilé oxidacni procesy (AOPs) a sorpce, nejcastéji na granulované aktivni uhli (GAU), nicméné
jako sorbenty Ize rovnéz vyuzit zeolity — mikroporézni hlinitokfemicitany.

Cilem prace bylo zhodnotit U¢innost odstranéni vybranych farmak pomoci syntetickych zeolitd, které
byly pripraveny za rlznych podminek (teplota a doba pfipravy), z této skupiny vybrat jednoho ¢i vice
zastupcl s nejpfihodnéjsimi adsorpcnimi vlastnostmi a porovnat dosazené ucinnosti s dalSimi
sorbenty véetné v praxi hojné pouzivaného GAU.

Bé&hem sorpce byly materidly v kontaktu s modelovym roztokem, ktery obsahoval Sest vybranych
farmak, jejichZ ucinnost odstranéni byla sledovana. Testovan byl rovnéz vliv pH vzork(i a u dvou
vybranych material(l téZ zavislost ucinnosti odstranéni vybranych farmak na dobé kontaktu.

Na zakladé ziskanych vysledkd byla pro pripravu syntetickych zeolitd doporuéena teplota 110 °C,
doba pripravy nevykazovala pro narlist adsorpcnich vlastnosti jasny trend. Materidly z této skupiny
zaznamenaly v porovnani s GAU srovnatelné ucinnosti odstranéni pfi eliminaci metforminu, zbyla
|éCiva byla odstrafiovana méné efektivné.

Micropollutants are starting to have more and more negative effects on the components of the environment, including
aquatic ecosystems. This group of substances, which includes e. g. pharmaceuticals and pesticides, has recently
received an increased attention. Among the technologies that are used to remove micropollutants from water belong
advanced oxidation processes (AOPs) and sorption, most often on granular activated carbon (GAC), but zeolites -
microporous aluminosilicates can also be used as sorbents.

The aim of the thesis was to evaluate the efficiency of the removal of selected pharmaceuticals using synthetic zeolites,
that were prepared under different conditions (temperature and preparation time), to select one or more materials with
the most suitable adsorption properties from this group and to compare the achieved efficiency with other sorbents
including abundantly used GAC.

During the sorption the materials were in contact with the model solution containing six selected pharmaceuticals,
whose removal efficiency was observed. The effect of pH of the samples and in case of two selected materials
the dependence of the removal efficiency of selected pharmaceuticals on the contact time were also tested.

Based on the obtained results the temperature 110 °C was recommended for the preparation of synthetic zeolites,
the preparation time did not show a clear trend in the growth of adsorption properties. Materials from this group
recorded comparable removal efficiency with GAC in the elimination of metformin, the other drugs were removed less
effectively.
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Bioplasty: Co to je, a vnimaji je muzi a zeny
odlisné?

Bioplastics: What are they and do men and women perceive them
differently?

Bc. Martina Nova
Fakulta technologie ochrany prostredi

Jednou zcest, jak se udrzitelné vyporadat snarustajicim plastovym znecisténim, je vyvoj
bioplastl. S ohledem na novy zakon ¢&. 243/2022 Sb. o omezeni dopadu vybranych plastovych
vyrobkl na zivotni prostfedi se bioplasty dostavaji ke slovu jakozto alternativni material pro
vyrobky produktl s jednorazovym vyuzitim.

Prace se zaméfuje na bioplasty zpohledu materidlového i spolecenského. Byla testovana
rozlozitelnost nové vyvijenych bioplastl na bazi polyhydroxybutyratu ve smési s dfevni mouckou
a bramborovym Skrobem. V rdmci testl anaerobni rozlozitelnosti byl material bez obsahu Skrobu
vyhodnocen jako nerozloZitelny, material se Skrobem se rozkladal a produkoval bioplyn
s obsahem methanu 62 %.

Postoj verejnosti byl provérovan prostfednictvim dotazniku, jehoZz respondenty byli studenti
a studentky bakalafskych a magisterskych programd VSCHT Praha. Byl sledovan vliv pohlavi
a environmentélm’ho vzdélani na rozhodovéni voblasti bioplastﬁ Ukézalo se, ze pro zeny jsou

vvvvvv

k pouzivani bioplastu.

Bylo také potvrzeno, Ze environmentalni vzdélani na VSCHT Praha ma pozitivni vliv
na informovanost o bioplastech. Zeny studujici na Fakulté technologie ochrany prostfedi mély
oproti muziim a zenam z fakult s jinym zaméfenim nejvétsi tendenci rozhodovat se na zakladé
environmentalnich kritérii. Zaroven byl sledovan rozdil i u muzl, studenti FTOP vice fresili
problematiku zivotniho prostfedi nez studenti ostatnich fakult.

One way to sustainably tackle growing plastic pollution is through the production of bioplastics. Taking into
consideration the new Law No. 243/2022 on limiting the environmental impact of selected plastic products, bioplastics
are coming into their own as an alternative material for single-use products.

This paper focuses on bioplastics from a material and a societal perspective. The degradability of polyhydroxybutyrate-
based bioplastics mixed with wood meal and potato starch was tested. In the anaerobic degradability tests, the material
without starch was assessed as non-degradable, while the material with starch decomposed and produced biogas with
a methane content of 62%.

The societal perspective was investigated through a questionnaire whose respondents were both male and female
students of the bachelor and master programs at the University of Science and Technology in Prague. The influence
of gender and environmental education on bioplastic decision-making was investigated. It was found that for women,
the environmental aspects of products are more important than for men and, at the same time, they are more open
to using bioplastics.



It was also confirmed that environmental education at VSCHT Prague has a positive effect on bioplastic awareness.
Women studying at the Faculty of Environmental Technology had the highest tendency to make decisions based
on environmental criteria compared to men and women from non-environmental faculties. At the same time,
a difference was also observed for men, with FTOP students more concerned with environmental issues than students

from other faculties.



Dokrmovani ryb astaxanthinem - hrozba
nebo ék?

Fish feeds supplemented with astaxanthin - threat or remedy?

Bc. Valérie Pistorova
Fakulta potravinarské a biochemické technologie

Salmo salar, béziné znamy jako losos atlantsky, patfi kjedné znejoblibenéjSich Zivocisnych
komodit, zejména pro svou jedine¢nou chut a nutri¢ni vlastnosti. Nicméné kvli vysoké poptavce
na trhu se Salmo salar stava castym predmétem falSovani a byva nahrazovan levnéjSim a také
dostupnéjsim Oncorhynchus mykiss neboli pstruhem duhovym, ktery je prodavan i pod obchodnim
nazvem pstruh lososovity. K této zdméné dochazi kvili podobnému zbarveni svaloviny pstruha
lososovitého a lososa, pro spotrebitele je tedy takrka nemozné je rozlisit, hlavné ve vyrobcich.
Zatoto obdobné zbarveni svaloviny jsou zodpovédné karotenoidy (astaxanthin), které jsou
pridavany do krmiva pstruha duhového. Astaxanthin patfi mezi cervené zbarvené xantofyly, jenz
se pfirozené vyskytuje v mikrofasach (Haematococcus pluvialis), kvasinkach (Phaffia rhodozyma)
a je mimo jiné povazovan za stézejni karotenoid u korysa a ryb ¢eledi Salmonidae. Studie italskych
védcu Balietti a kol.' zkoumala potencialni genderové podminéné rozdily v icinku astaxanthinu na
starnoucim mozku potkana. Zatimco u samic potkana byly pozorovany nizs§i koncentrace
prozanétlivého interleukinu-1 v hipokampu a mozecku a vyssi koncentrace protizanétlivého
interleukinu-10. U samcl potkanl nebyly zjistény zadné rozdily v mozecku, pravé naopak byly
indikovany vyssi hladiny interleukinu-1p a interleukinu-10. Tyto rozdily u samcl a samic potkana
jsou pravdépodobné zplsobeny steroidnimi hormony estrogenem a testosteronem. Lze tedy
predpokladat, ze astaxanthin by mohl mit obdobny vliv i na ¢lovéka, v zavislosti na pohlavi.? Tato
prace je zamérena na navrh a experimentalni ovéreni protokolu pro DNA barcoding a DNA mini-
barcoding vybranych druht ryb, pro jejich identifikaci a pro odhaleni pfipadného falSovani. Jak
pro DNA barcoding, tak i pro DNA mini-barcoding byl jako oblast identifikace pouzit
mitochondrialni gen podjednotky | cytochrom c oxidasy (COI).

Salmo salar, commonly known as Atlantic salmon, belongs to one of the most popular animal commaodities, especially
for its unique taste and nutritional properties. However, due to the high demand in the market, Salmo salar becomes
afrequent object of adulteration and is replaced by the cheaper and also more accessible Oncorhynchus mykiss or
rainbow trout, which is also sold under the trade name salmon trout. This confusion occurs due to the similar coloring
of the muscle of salmon trout and salmon, so it is almost impossible for consumers to distinguish between them,
especially in products. Carotenoids (astaxanthin), which are added to rainbow trout feed, are responsible for this similar
coloring of the muscle. Astaxanthin belongs to the red-colored xanthophylls, which occurs naturally in microalgae
(Haematococcus pluvialis), yeast (Phaffia rhodozyma) and, among other things, is considered a key carotenoid
in crustaceans and fish of the Salmonidae family. A study by Italian scientists Balietti et al.! investigated potential
gender-related differences in the effect of astaxanthin on the aging rat brain. While in female rats, lower concentrations
of pro-inflammatory interleukin-1p in the hippocampus and cerebellum and higher concentrations of anti-inflammatory
interleukin-10 were observed. In male rats, no differences were found in the cerebellum, on the contrary, higher levels
of interleukin-18 and interleukin-10 were indicated. These differences in male and female rats are likely due
to the steroid hormones estrogen and testosterone. It can therefore be assumed that astaxanthin could have a similar
effect on humans, depending on gender.? This work is focused on the design and experimental verification of a protocol
for DNA barcoding and DNA mini-barcoding of selected fish species, for their identification and for the detection



of possible adulteration. For both DNA barcoding and DNA mini-barcoding, the mitochondrial gene of cytochrome ¢
oxidase subunit | (COI) was used as the identification region.

[1] Balietti, M.; Giannubilo, S. R.; Giorgetti, B.; Solazzi, M.; Turi, A.; Casoli, T.; Ciavattini, A.; Fattorettia, P. The Effect of
Astaxanthin on the Aging Rat Brain: Gender-Related Differences in Modulating Inflammation. J. Sci. Food Agric.

2016, 96 (2), 615-618.

[2] Hashimoto, H.; Arai, K.; Takahashi, J.; Chikuda, M. Effects of Astaxanthin on VEGF Level and Antioxidation in Human
Aqueous Humor: Difference by Sex. J. Clin. Biochem. Nutr 2019, 65 (1), 47-51.



Volné a konjugované trichotheceny typu A
v cerealiich a zhodnoceni rizika dietarni
expozice

Free and conjugated type A trichothecenes in cereals and risk
assessment of dietary exposure

Ing. Nela Prusova
Fakulta potravinarské a biochemické technologie

Mykotoxiny jsou toxické sekundarni metabolity mikroskopickych vlaknitych hub kontaminujici
rizné druhy plodin. Mimo volné mykotoxiny se v potravinach ¢asto vyskytuji jejich konjugované
formy, které vSak nejsou bézné monitorovany, a kterym je v soucasnosti vénovana zvysena
pozornost kvlli jejich pfedpokladané biologické dostupnosti a zdravotnim rizikim. Tato studie
predstavuje metodu G¢inné izolace trichothecend typu A a jejich glykosidl pomoci imuno-afinitni
chromatografie (IAC) s naslednym nepfimym stanovenim glykosidl po enzymatické hydrolyze.
Analytické stanoveni bylo provedeno pomoci ultra-ucinné kapalinové chromatografie ve spojeni
s tandemovou vysokorozliSovaci hmotnostni spektrometrii (U-HPLC-HRMS/MS). Tato metoda byla
validovana a aplikovana na 52 produktl na bazi ovsa z ¢eské trzni sité, pro které je kontaminace
trichotheceny typu A, zejména T-2 toxinem (T-2) a HT-2 toxinem (HT-2), charakteristicka. T-2 a HT-
2 byl stanoven v 92 % vzork( (suma T-2 a HT-2 se pohybovala v rozmezi <0,4-142 ug/kg). Ve vétsiné
vzork(l byly také detekovany monoglukosidy T-2/HT-2 a diglukosidy HT-2. Po enzymatické
hydrolyze byl obsah HT-2 ve vzorcich nadhodnocen v rozmezi 0-129 %, primérné o 20 %
(pro vSech 52 vzorku), coz je dvakrat vice, nez bylo odhadnuto Evropskym Gfadem pro bezpecénost
potravin v roce 2017 pro Ucely hodnoceni zdravotnich rizik (10 % pro sumu HT-2 a T-2). Nejvice
kontaminovanou kategorii potravin byly konvencni ovesné vlocky. Pravé ovesné vlocky jsou
oblibenymi snidanovymi cerealiemi zejména u zen. Na zakladé dosazenych vysledkl bylo zjiSténo,
Ze konzumace produkt(i na bazi ovsa mize vyznamné pfispét k dietarnimu pfijmu T-2 a HT-2, coz
muze vést k naplnéni az prekroceni akutni referenéni davky (ARfD) Ci tolerovatelného denniho
pfijmu (TDI), a to u Zen az 1,3x vice nez u muzq.

Mycotoxins are toxic secondary metabolites of microscopic filamentous fungi contaminating various types of crops.
In addition to the free mycotoxins, their conjugated forms are often found in food, which are not routinely monitored,
and to which increased attention is currently paid due to their presumed bioavailability and health risks. This study
presents a method for efficient isolation of type A trichothecenes and their glycosides using immunoaffinity
chromatography (IAC) followed by indirect determination of glycosides after enzymatic hydrolysis. Analytical
determination was performed using ultra-high performance liquid chromatography with tandem high-resolution mass
spectrometry (U-HPLC-HRMS/MS). This method was validated and applied to 52 oat-based products from the Czech
retail market, for which contamination with type A trichothecenes, especially with T-2 toxin (T-2) and HT-2 toxin (HT-2),
is characteristic. T-2 and HT-2 were determined in 92% of samples (the sum of T-2 and HT-2 was in the range of <0.4-142
pg/kg). Monoglucosides of T-2, HT-2 and diglucosides of HT-2 were also detected in most samples. After enzymatic
hydrolysis, the HT-2 content in samples was overestimated in the range of 0-129%, an average by 20% (for all 52
samples), which is twice as much as was estimated by the European Food Safety Authority in 2017 for health risk
assessment purposes (10% for the sum of HT-2 and T-2). The most contaminated food category was conventional oat



flakes. Oat flakes are popular breakfast cereals, especially among women. Based on the results achieved, it was found
that the consumption of oat-based products can significantly contribute to the dietary intake of T-2 and HT-2, which can
lead to fulfilling or exceeding the acute reference dose (ARfD) or tolerable daily intake (TDI), and up to 1.3 times more
for women than for men.



Endokrinni disruptory ve vodnim
ekosystému

Endocrine disrupting chemicals in the aquatic ecosystem

Bc. Martin Prevratil
Fakulta technologie ochrany prostredi

Endokrinni disruptory (ED) jsou hormonalné aktivni latky, které negativné ovliviuji endokrinni
systém. Nevykazuji typickou toxicitu a v ramci tzv. bezprahového plsobeni staci k interferenci
pouze jedna molekula. Do této rliznorodé skupiny patfi Siroka Skala latek - hormony (pfirozené i
syntetické), lé¢iva a pfipravky osobni hygieny (PPCP) nebo fada primyslovych chemikalii
(napf. pesticidy, aditiva). Nékteré se do vod dostavaji po pfimé aplikaci do Zivotniho prostredi,
dalSi odtokem z(istiren odpadnich vod. Jelikoz tradicni technologie cisténi odpadnich vod
nedokazou ED ucinné eliminovat, putuji nasledné do vodniho prostfedi, kde maji negativni vliv
na prfitomné organismy. Ani procesy bézné uzivané pfi Upravé vody nejsou schopné tyto latky
odstranit, tudiz se poté v pitné vodé dostavaji i do kontaktu s clovékem.

Tato prace se zabyva péti zastupci ED a jejich negativnimi Gcinky vici organismim, které s nimi
pfichazeji do styku, se zaméfenim na pohlavi. Diskutovany jsou moznosti jejich odstrafiovani
z pitné vody, napf. pomoci sorpce, ktera byla pro jednoho zastupce laboratorné testovana. Bude
rovnéz porovnavana ucinnost jednotlivych sorbentl. Predstaveny budou téz moznosti vyuziti
digitalizace ve vodnim hospodarstvi, ktera diky optimalizaci fizeni pomaha mimo jiné ke snizeni
mnozstvi endokrinnich disruptor(i ve vodnim ekosystému.

Endocrine disrupting chemicals (EDC) are hormonally active substances that negatively affect the endocrine system.
They do not show typical toxicity and within the so-called non-threshold effect only one molecule is sufficient for
the interference. This diverse group includes a wide range of substances - hormones (natural or synthetic),
pharmaceuticals and personal care products (PPCP) or several industrial chemicals (e. g. pesticides, additives). Some get
into the water after direct application into the environment, others through the effluent from wastewater treatment
plants. Since traditional wastewater treatment technologies cannot effectively eliminate EDC, they head to the aquatic
environment, where they have a negative impact on the organisms. Even processes commonly used in water treatment
are not able to remove these substances, therefore they even affect the human population via drinking water.

This thesis is about five EDC and their negative effects on organisms that come into the contact with them, focusing
on gender. The possibilities of their removal from fresh water are discussed, e. g. sorption, which was laboratory tested
for one representative. The efficiency of the used sorbents will also be compared. The possibilities of using digitization
in water management, which helps to reduce the number of endocrine disruptors in the aquatic ecosystem thanks to
the optimalization of used processes, will also be presented.



Oktaedralni molybdenanové klastry pro
rentgenem indukovanou fotodynamickou
terapii

Octahedral molybdenum clusters for X-ray-induced photodynamic
therapy

Bc. Tomas Pribyl
Fakulta potravinarské a biochemické technologie

Rostouci incidence nadorovych chorob v populaci je pro fadu védeckych skupin dlivodem
k hledani tzv. “magické kulky” umoznujici zvratit jejich fatalni prabéh. V roce 2020 bylo v Evropské
unii diagnostikovano 2,7 milionu lidi s rakovinou a 1,3 milionu na ni zemfelo. V¢asnou diagnostikou
a vhodnou lécbou je mozné predejit az 40 % Umrti. Incidence i mortalita nadorovych chorob je
zjevné zavisla na pohlavi. Muzi jsou nachylnéjsi k umrti na rakovinu, nejcastéji na karcinom
prostaty. Zanedbavéani prevence a rizikovéjsi chovani prispiva ke zvysené incidenci nddorl u muzd.
Pracovni expozice (mineralni prach, téZké kovy a pesticidy) i rizikové chovani (nevhodna dieta,
konzumace alkoholu a tabdku) vysvétluje vyssi incidenci u muzl pouze ¢astecné. Rozdily zacinaji
jiz na molekularni, hormonalni a imunitni Urovni. Pohlavni hormony hraji dulezitou roli
v tumorigenezi, homeostaze kmenovych bunék, vzniku mikroprostredi tumort i zméné bunécného
metabolismu, coZ ovliviiuje U¢innost terapie. Nejbéznéjsi nechirurgickd metoda lé¢by rakoviny je
radioterapie, pfi které pacient v pravidelnych cyklech dostava urcité davky zareni, které v souctu
dosahuji az 80 Gy.

Tématem mé prace je biologické testovani sloucenin na bazi molybdenovych klastrd s jadrem
[Mogls]*. Jejich biokompatibilita a nizkd toxicita slibuji vyuziti ve fotodynamické a rentgenem
indukované fotodynamické terapii rakovinnych bunék. Principem téchto metod je aplikace
netoxického fotosenzitizéru, jehoZ naslednym ozarenim dochazi k tvorbé reaktivnich forem kysliku
(ROS). Oxidacni stres pak vede kposkozeni azsmrti bunék. Nejuc¢innéjsi molekularni klastr
Na,[Moels(N:-BCN-NH,)s] je schopen na prostatickych burikach dosahnout fototoxického ucinku
sICso ve vysi 0,04 umol.l?, zaroven neni pozorovana temnd toxicita. Problémem schvalenych
fotosenzitizér(l na trhu je nizkd penetrace pouzivaného zareni. Tento problém je mozné vyresit
vyuzitim rentgenového zareni, které penetruje hluboko do tkané a je mozné jej vyuzit v hloubéji
poloZenych nadorech béhem bézné predepisované radioterapie, coz je hlavni prfednost pro pouziti
molybdenovych klastri. V pfipadé nanocastic Na,/Mosls(Ns)s] + Bis-dPEG®11-DBCO pozorujeme
i signifikantni synergii s rentgenovym zafenim pfi inhibici proliferace prostatickych bunék jiz
pfidavce 2 Gy.

Nase prace ukazala, ze molybdenové klastry jsou slibnym zakladem pro vyvoj protinadorovych
terapeutik plisobicich na bazi rentgenem indukované fotodynamické terapie.
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The growing incidence of cancer in the population is a reason for many scientific groups to search for a so-called "magic
bullet" to reverse its fatal course. In 2020, 2.7 million people were diagnosed with cancer and 1.3 million died from it
inthe European Union. Up to 40% of deaths can be prevented with early diagnosis and appropriate treatment.
The incidence and mortality of cancer diseases are obviously gender-dependent. Men are more prone to dying from
cancer, most commonly from prostate cancer. Neglecting prevention and riskier behavior contributes to the increased
incidence of tumors in men. Occupational exposure (mineral dust, heavy metals, and pesticides) as well as risky behavior
(inappropriate diet, alcohol and tobacco consumption) only partially explain the higher incidence in men. The differences
start at the molecular, hormonal, and immune levels. Sex hormones play an important role in tumorigenesis,
homeostasis of stem cells, formation of the tumor microenvironment, and changes in cell metabolism, which affect
the effectiveness of therapy. The most common non-surgical method of cancer treatment is radiotherapy, in which
thepatient receives certain doses of radiation in regular cycles, totaling up to 80 Gy.

The topic of my work is the biological testing of compounds based on molybdenum clusters with a [Mosls]** core. Their
biocompatibility and low toxicity promise to be used in photodynamic and X-ray-induced photodynamic therapy
ofcancer cells. The principle of these methods is the application of a non-toxic photosensitizer and subsequent
irradiation which results in the formation of reactive oxygen species (ROS). Oxidative stress then leads to cell damage
and even death. The most effective molecular cluster Na:[Mosls(Ns>-BCN-NH:)s] can achieve a phototoxic effect on prostate
cells with an ICso of 0.04 umol.l?, while dark toxicity is not observed. The problem with approved photosensitizers
onthemarket is the low penetration of the visible light used. This problem can be solved by the use of X-rays, which
penetrate deep into the tissue and can be used in deeper-seated tumors during conventionally prescribed radiotherapy,
which is the main advantage of the use of molybdenum clusters. In the case of Na:[Mosls(N3)e] + Bis-dPEG®11-DBCO
nanoparticles, we also observe a significant synergy with X-ray radiation in the inhibition of prostate cell proliferation
already at a dose of 2 Gy.

Our work showed that molybdenum clusters are a promising basis for the development of antitumor therapeutics acting
based on X-ray-induced photodynamic therapy.
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