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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 ¢istirné odpadnich
vod v Bubenci. Béhem své védecké kariéry nashromazdila mnoho materialu pro pozdéjsi knizni
publikace a téz se starala o vychovu novych odborniku, vypracovala podrobné predpisy pro praci
na rozborech vody. Je povazovana za zakladatelku ¢eské hydrochemie.

1. dubna 1954 byla jako viibec prvni Zena na vysokych skolach technickych jmenovéana 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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Vyvoj rozlozitelnych bioplastu a jejich vliv
na zivotni prostredi

Development of degradable bioplastics and ther invironmental
impact

Ing. Martina Nova
Fakulta technologie ochrany prostredi

V ramci této diplomové prace bylo cilem zjistit anaerobni rozloZitelnost rdznych typl bioplastovych
materiadld, materidlovou zménu polyhydroalkanoatovych bioplastd v rGzném typu prostredi
azmapovat nazor na bioplasty u studentd VSCHT Praha. Bylo zjisténo, e pFidavek vapence
a kfemicitanu do bioplastu muze zvysit jeho biologickou rozloZitelnost v anaerobnich termofilnich
podminkach vice nez dvojndsobné. Dale se ukazalo, Ze bioplasty na bazi PHBV se ve smési se Skrobem
rozkladaji v anaerobnich termofilnich podminkdch, zaroven doslo k mechanickému rozpadu
| vkompostu do 12 tydnd. V pfipadé prlzkumu ndzoru na bioplasty bylo zjisténo, Ze studenti
bakalafského a magisterského studia na VSCHT uptednostiiuji v pfipadé produktu na jednorazové
pouziti bioplasty pred dalSimi alternativami. Zaroven byl pozorovdn rozdil v rozhodovani mezi
pohlavimi, kdy Zeny vice zohlediuji problematiku Zivotniho prostfedi. Vliv environmentalniho
vzdélani na rozhodovani nebyl prokazan.

The aim of this thesis was to investigate the anaerobic degradability of different types of bioplastic materials, material
change of polyhydroalkanoate bioplastics in different types of environments and to map the opinion on bioplastics among
the students of the University of Chemical Technology Prague. It was found that the addition of limestone and silicate
to bioplastic can increase its biodegradability in anaerobic thermophilic conditions more than twofold. It was also found
that PHBV-based bioplastics decomposed in a mixture with starch under anaerobic thermophilic conditions, while
mechanical decomposition also occurred in compost within 12 weeks. In the case of the opinion survey on bioplastics,
it was found that undergraduate and graduate students at the University of Technology preferred bioplastics over other
alternatives in the case of a single-use product. At the same time, a difference in decision-making between the genders was
observed, with women taking more account of environmental issues. The influence of environmental education on decision
making was not demonstrated.
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Interakce bakterii rodu Cronobacter
s lidskymi hostitelskymi bunkami

The interaction of the Cronobacter genus with the human host cells

Bc. Anna Praska
Fakulta potravinarské a biochemické technologie

Bakteridlni rod Cronobacter naleizi mezi oportunni patogeny zpUsobujici infekce jedincdm
s oslabenou imunitou, naptiklad nedonosenym novorozenciim. Pfed¢asné narozeni muzi maji obecné
vétsi predispozice k rGznym zdravotnim komplikacim béhem kojeneckého obdobi oproti predéasné
narozenym Zenam, v€etné vyssi nachylnosti k infekcim. Rozdil mezi pohlavim pfi ndkaze bakteriemi
Cronobacter neni viak vyznamny. Castym zdrojem bakterii jsou potraviny. Ve spojitosti s novorozenci
je nejvice kontrolovanou komoditou susend kojenecka vyziva, ktera mnohdy byva kontaminovana
bakteriemi Cronobacter a hrozi napf. zastaveni jeji produkce. Tento problém muiZe mit
celospoleéensky dopad, obzvlast na matky, které nemaji jinou moznost, jak obstarat stravu svému
kojenci. K tomu, aby bakterie ziskaly pfistup k systémovému obéhu hostitele, musi nejprve prekonat
stfevni epitel. Usp&3ny prestup zavisi na schopnostech bakterii adherovat na jeho povrch a invadovat
do epitelidlnich bunék. Oba procesy byly v této praci studovany na monovrstvé diferenciovanych
bunék Caco-2. Obdobné byla sledovana interakce s makrofagy U-937, kde byla pozornost zamérena
na proliferaci bakterii uvnitf téchto bunék. Nejprve byly nalezeny vhodné podminky diferenciace
bunécénych linii ainkubace Cronobacter. Poté byla porovnana mira interakci (adheze, invaze
a proliferace) jednotlivych druhl Cronobacter s bunéénymi liniemi. Nejvyssi mira interakce s liniemi
Caco-2 byla pozorovana u C. sakazakii a C. turicensis. V makrofazich se vyraznéji replikoval pouze
C. sakazakii. Tato zjisténi koreluji s klinickou vyznamnosti téchto druha. JelikoZ infekce nékterymi
druhy Cronobacter mlze u novorozencl vést i k rozvoji meningitidy, bude vyzkum pokracovat
sledovanim plsobeni bakterii na model hematoencefalické bariéry tvoreny burikami HBEC-5i.

Bacteria belonging genus Cronobacter are classified as oportunistic pathogens causing infection in immunocompromised
pacients, particularly preterm newborns. Preterm male infants exhibits a higher predisposition to various health
complications compared to preterm female neonates. However, gender differences do not appear to influence
the susceptibility to Cronobacter infection. The major source of infection is food, notably the powdered infant formula.
When contamination occurs, the entire production process must be halted, resulting in a significant impact on society,
particulartly affecting mothers who may not have an alternative option to feed their infant. To access the host’s
bloodstream, bacteria must overcome intestinal barier. The success of surpassing this barier is dependent
on the bacterium’s abilities to adhere on the surface of the cell and invade into the cell. Both processes were investigated
on a monolayer of Caco-2 cell line. Additionally, we examined the interaction between Cronobacter and macrophages
U- 937 with emphasis on bacterial proliferation within the host cell. Initially, we optimized conditions for cell line
differentiation and cultivation of Cronobacter. Subsequently, we studied and compared abilities of each Cronobacter
species to interact with cell lines. The C. sakazakii a C. turicensis exhibited the highest rate of interaction with Caco-2 cells.
Furthermore, C. sakazakii demonstrated the greatest capability for proliferation within macrophages U-937. These findings
correlate with clinical significance of these species. Cronobacter infection may also cause meningitis in newborns. To further
explore the impact of Cronobacter, the next phase of this research involves observing the effect of bacteria on the model
of blood-brain barrier formed of the HBEC-5i cell line.



Vlastnosti hydrolyzatu ceru a titanu

Properties of cerium and titanium hydrolysates

Ing. Petra Snoblova
Fakulta chemické technologie

V této praci byla zkoumana mozZnost pfipravy nano-strukturovanych materidld na bazi ceru (IV)
a titanu (IV) pomoci rlznych metod, jako je precipitace nebo hydrolyza. Pfipravené materidly byly
charakterizovany pomoci praskové rentgenové difrakce, Ramanovy spektroskopie, skenovaci
elektronové mikroskopie, energiové disperzni spektroskopie a transmisni elektronové mikroskopie
s vysokym rozlisenim. Nasledné byly provadény experimenty s cilem posoudit sorpéni a katalytické
vlastnosti téchto materidll na kontaminanty vody, a to zejména s dlirazem na hormonalni znecisténi
vod estrogennimi latkami, ale i pesticidy a antibiotiky. Posouzeni sorpce a katalyzy bylo provedeno
pomoci UV-Vis a Ramanovy spektroskopie a jako dalsi indikace byla posuzovdna zména barvy
zkoumanych systémd.

The possibility of preparing nano-structured materials based on cerium (IV) and titanium (IV) was investigated, using
different methods such as precipitation or hydrolysis, in this thesis. The prepared materials were characterized using
powder X-ray diffraction, Raman spectroscopy, scanning electron microscopy, energy dispersive spectroscopy and
high-resolution transmission electron microscopy. Subsequently, experiments were carried out with the aim of assessing
the sorption and catalytic properties of these materials for water contaminants, with particular emphasis on hormonal
water pollution with estrogenic substances, but also pesticides and antibiotics. The assessment of sorption and catalysis
was carried out using UV-Vis and Raman spectroscopy, and as another indication, the change in color of the investigated
systems was assessed.



Optimalizacia vyrobného procesu minitabliet
s vysokym obsahom ucinnej latky

Optimization of the production process of minitables with high
active ingredient content

Bc. Samuel Uhliarik
Fakulta chemicko-inzenyrska

Roc¢ne tvoria umrtia na kardiovaskularne choroby az 32 % z celkovej mortality, pricom na tieto
choroby trpia prevazne muzi. Toto percento by vSak mohlo byt nizsie, keby boli pacienti vcas
diagnostikovani a spravne lieceni. Pri Uspesnej liecbe kardiovaskularnych chorob je uz dnes beznou
praxou ordinovat pacientom kombinovanu lie¢bu pomocou 2-4 Gcinnych latok. Pri pouZziti viacerych
ucinnych latok v drvivej vacésine pripadov dochadza aj k zvySeniu mnozstva tabliet, ktoré pacient musi
denne pozit. So zvysujucim mnoZstvom tabliet ale klesad aj adherencia pacientov k lie¢be, alebo aj
ochota pacienta sa lie¢it. To moze byt spésobené disfagiou (problémy s prehitanim), ktorou trpi asi
5% celkovej populdcie, pricom svekom toto percento rastie. Je tiez dokdzané, Ze muzi trpia
problémami s prehitanim &astejsie ako Zeny.

Tento problém sme v$ak schopny riesit pomocou minitabliet. Tato liekova forma s velkostou < 3 mm
je omnoho mensia ako beZne dostupné tablety, pricom zostdvaju zachované liecebné Gcinky. Takto
pripravena liekova forma méze byt pouZitd v monoterapii, kde su jednotlivé tablety podavané
napriklad pomocou davkovaca. Taktiez mézu byt minitablety formulované do viac-jednotkového
liekového systému (MUDS), co je Zelatinovd kapslicka naplnena minitabletkami o presnej davke.
Pomocou neho sme schopny znizit mnoZstvo tabliet na jednu jedinu, v ktorej bude mat pacient
presné zlozenie ucinnych Ilatok jemu na mieru podla vahy, pohlavia ainych fyziologickych
parametrov. Naviac je MUDS mozZné poufZit aj pri inych ochoreniach ako kardiovaskuldarne choroby,
napriklad pri vitaminovych doplnkoch, pri ochoreniach gastrointestinalneho traktu a inych
zdravotnych problémoch.

Annually, deaths from cardiovascular diseases account for up to 32% of the total mortality, while men suffer more from
these diseases. However, this percentage could be lower if patients were diagnosed early and treated correctly.
In the successful treatment of cardiovascular diseases, it is already common practice today to prescribe patients
a combined treatment using 2-4 active substances. When using several active substances, in the vast majority of cases there
is also an increase in the number of tablets that the patient must take daily. However, as the number of tablets increases,
the patient's adherence , or the patient's willingness to undergo treatment, decreases. This may be due to dysphagia
(swallowing problems), which affects about 5% of the total population, while this percentage increases with age. It is also
proven that men suffer from swallowing problems more often than women.

However, we are able to solve this problem using minitablets. This <3 mm dosage form is much smaller than commonly
available tablets, while maintaining the therapeutic effects. The pharmaceutical form prepared in this way can be used
in monotherapy, where individual tablets are administered, for example, using a dispenser. Minitablets can also
be formulated into a multi-unit drug system (MUDS), which is a gelatin capsule filled with precisely dosed minitablets. Using
it, we are able to reduce the number of tablets to a single one, in which the patient will have the exact composition
of active substances tailored to him according to weight, gender and other physiological parameters. In addition, MUDS can
also be used for diseases other than cardiovascular diseases, for example with vitamin supplements, diseases
of the gastrointestinal tract and other health problems.



Priprava modelu hematoencefalické bariéry
In vitro

Preparation of the blood-brain barrier model in vitro

Bc. Tereza Veverkova
Fakulta potravinarské a biochemické technologie

Hematoencefalicka bariéra (HEB) oddéluje centrdlni nervovy systém (CNS) od obéhového systému.
Je tvofena zejména vrstvou specializovanych endotelidlnich bunék, astrocyty a pericyty. HEB chrani
CNS pred toxickymi vlivy a zajistuje kontrolovany prestup latek z kapilar do vnitfniho prostfedi CNS.

Pro farmakologické ovlivnéni CNS musi dané |éCivo prochdzet pres HEB. MoZnosti soucasného
testovani prostupu jsou ovsem znacné omezené, Casto se jednd o in vivo testy na primatech. Tyto
testy maji nékolik problému, HEB primat( vykazuje jisté odliSnosti, zvifata netrpi vSemi nemocemi
jako lidé. V neposledni fadé je zde velka etickd otazka, pro analyzu koncentrace latky v mozku musi
byt zvife usmrceno. Nespornou vyhodou zUstava, Ze lze testovat IéCiva na samcich i samicich.

Poruchy HEB hraji roli v mnoha neurologickych onemocnéni, nicméné konkrétni dopad je zatim
z vétSiny nepopsan. Je oviem znamo, Ze v lidské HEB se nachazi rozdily mezi Zenskou a muzskou
bariérou, obzvlast ve formaci tésnych spojeni, coz je zasadni funkce HEB. Je také znamo,
Ze prevalence rGznych neurologickych onemocnéni je v populaci rGizna, zastoupeni se mnohdy lisi dle
pohlavi. Nabizi se otdzka, jakou roli v rozvoji onemocnéni hraje muzska ¢i Zenska hematoencefalicka
bariéra. Dalsim zasadnim faktorem je koncentrace jednotlivych steroidnich hormon.
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Obr. 1 Zastoupeni Zen (rdZovd) a muzl (modrd) u rdznych neurologickych onemocnéni

Epilepsie je heterogenni skupina onemocnéni, kterd se projevuje zachvaty, od fokalnich az
po generalizované. Jednotlivé formy maji rlizné zastoupeni dle pohlavi. Zvlastni jednotkou
je katamenialni epilepsie, ktera se objevuje a zhorsuje v souvislosti s pribéhem menstruacniho cyklu
Zen, zhorsovani je dano hlavné hladinou steroidnich hormonl a neurosteroidd. Dalsi velkou
jednotkou je farmakorezistentni epilepsie, kterd se vyvine asi u 25 % nemocnych trpicich epilepsii.
Vétsi ¢ast z nich jsou Zeny. Pfesny mechanismus zatim nebyl popsan. Pravé na farmakorezistentni
epilepsii se nas vyzkum zaméruje nejvice.

V nasi laboratofi bylo pfipraveno nékolik bunéénych modell lidskych HEB tvorenych endotelem,
astrocyty i pericyty. Pomoci testll permeabilit a méreni transmembranového odporu bylo vybrano
nejlepsi bunécné usporadani pro kultivaci HEB. Tento model lze vyuZit pro testovani prestupu
jakychkoliv IécCiv ¢i toxickych latek, u kterych chceme stanovit prestup do CNS.

Na modelu byl testovan pfestup 21 antiepileptik uZivanych v CR a 20 neurosteroidd, u kterych
se predpokladd potencidlni terapeuticky Gcinek u farmakorezistentni epilepsie. Jeden
z predpokladanych mechanism( farmakorezistence je endotelidlni nadprodukce efluxnich pump



se substratovou specifitou pro antiepileptika. Projekt proto pokracuje selekci endotelovych linii
rezistentnich na vybrand antiepileptika a tvorbou modeld HEB s témito rezistentnimi liniemi.
Na danych modelech pak budou testovany prestupy neurosteroidd, které prochazely pres modely
HEB s puvodnimi endoteliemi.

Otazkou nicméné zlstava, jak by se prestup IéCiv a vznik farmakorezistence u modelu in vitro lisil
pfi pouZiti pouze Zenskych a pouze muziskych zdroji bunék. Pfesto, Ze u komeréné dostupnych
bunécénych linii informace o pohlavi neni k dispozici, jednad se o zasadni Udaj a jednim z planl
do budoucna by mohlo byt utvoreni Cisté Zenského a Cisté muzského bunééného modelu in vitro,
ktery by prispél k moZnosti testovani rozdilného chovani hematoencefalické bariéry, rozdill
v prestupu léciv a vzniku farmakorezistence mezi Zenami a mutzi.

The hematoencephalic barrier (BBB) separates the central nervous system (CNS) from the circulatory system. It is mainly
composed of a layer of specialized endothelial cells, astrocytes and pericytes. The BBB protects the CNS from toxic
influences and ensures the controlled transfer of substances from the capillaries to the internal environment of the CNS.

For a drug to have a pharmacological effect on the CNS, it must pass through the BBB. However, the possibilities for current
permeation testing are very limited, often involving in vivo tests in primates. These have several problems, primate BBBs
are different from human ones, animals do not suffer from all diseases as humans do and last but not least there is a big
ethical issue, to analyse the concentration of a substance in the brain the animal must be killed. The undeniable advantage
remains that drugs can be tested on both males and females.

BBB disorders play a role in many neurological diseases, however the specific impact is still largely undescribed. It is known,
however, that there are differences between the female and male barrier in the human BBB, particularly in the formation
of tight junctions, a crucial function of the BBB. It is also known that the prevalence of various neurological diseases varies
in the population, with representation often differing by sex. The question arises as to what role the male or female blood-
brain barrier plays in the development of disease. Another major factor is the concentration of individual steroid hormones.
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Picture 1 Representation of women (pink) and men (blue) in different neurological diseases

Epilepsy is a heterogeneous group of disorders, ranging from focal to generalized seizures. A special unit is catamenial
epilepsy, which appears and worsens in connection with the course of the menstrual cycle of women, the worsening
is mainly due to the level of steroid hormones and neurosteroids. Another major entity is pharmacoresistant epilepsy,
which develops in about 25% of patients with epilepsy. A larger proportion of these are women. The exact mechanism has
not yet been described. It is drug-resistant epilepsy that is the focus of most of our research.

Several cell models of human BBBs consisting of endothelium, astrocytes and pericytes have been prepared in our
laboratory. Using permeability assays and transmembrane resistance measurements, the best cellular arrangement for BBB
model was selected. This model can be used to test the transfer of any drugs or toxic substances for which we wish
to determine transfer to the CNS.

The model was used to test the transfer of 21 antiepileptic drugs used in the Czech Republic and 20 neurosteroids, which
are assumed to have a potential therapeutic effect in pharmacoresistant epilepsy. One putative mechanism
of pharmacoresistance is endothelial overproduction of efflux pumps with substrate specificity for antiepileptic drugs.
Therefore, the project continues with the selection of endothelial lines resistant to selected antiepileptic drugs and
the development of BBB models with these resistant lines. These models will be used to test the transfer of neurosteroids
that have passed through the BBB models with the original endothelia.

The question remains, however, how drug transfer and the emergence of drug resistance in the in vitro model would differ
when using only female and only male cell sources. Despite the fact that this information is not available for commercially
available cell lines, this is crucial information. One of the future plans could be to form an all-female and all-male cell model
in vitro to contribute to the possibility of testing for differences in blood-brain barrier behavior, differences in drug transfer
and emergence of pharmacoresistance in male and female.



