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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 materiadlu 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 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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Antibiofilmové ucinky molybdenovych
klastrov

Antibiofilm effects of molybdenum-based clusters

Bc. Michaela Kubanova
Fakulta potravinarské a biochemické technologie

Vplyvom neustale rastucej antibiotickej rezistencie je potrebné prichadzat s novymi moznostami
likvidacie bakterii a bakteridlneho biofilmu. Prave bakteridlny biofilm disponuje zvySenou
mechanickou i biochemickou odolnostou oproti samotnym planktonickym bunkam a casto stoji
za Sirenim nozokomidlnych infekcii v nemocni¢nom prostredi. Medzi typickych patogénov
zodpovednych za tieto infekcie patri i gramnegativna baktéria Pseudomonas aeruginosa, ktora
moze spbsobovat infekcie pooperacnich ran, urinarneho a respiréného traktu. Rozvoj infekcie
vplyvom P. aeruginosa je Castejsi u Zien, u ktorych je zaroven zaznamenany rizikovejsi priebeh
zapalu plac a nizsi priemerny vek preZitia oproti muzskej populacii.

Cielom tejto prace bolo testovanie efektu klastrov na bazi molybdenu (Nax[Mosls(Ligand)s]) na rast
bakteridlneho biofilmu. Princip tejto metoédy sa opiera o zaklady fotodynamickej terapie, kde
vplyvom Ziarenia s uréitou vinovou dizkou (400-460 nm) dochadza k excitécii klastru a k naslednej
tvorbe singletového kyslika, ktory je pre baktérie toxicky. Zaroven voci tymto latkam nebola
doposial preukazana tvorba rezistencie, vdaka ¢omu je tento spdsob inaktivacie baktérii velmi
atraktivny.

Vykonanych bolo niekolko typov experimentov, ktoré poukazuji na antimikrobialne Gcinky tychto
latok, a to ako voci samotnym planktonickym bunkam, tak i voci tvorbe biofilmu, kde sa podarilo
dosiahnut radové rozdiely oproti kontrolnim skupinam.

As the number of antibiotic resistances constantly rises, it becomes necessary to develop new methods to compact
bacteria and bacterial biofilm. Bacterial biofilm in particular has increased mechanical and biochemical ability to protect
bacteria comparing to planktonic cells and it is usually responsible for spreading nosocomial infections in hospital
setting. Typical representative of nosocomial infection causing bacteria is gram-negative Pseudomonas aeruginosa,
which can lead to surgical wound, urinary and respiratory tract infections. The development of infection caused by P.
aeruginosa is more frequent in females. In addition, it has greater impact on their lung disease and the average survival
age is lower than for male population.

The aim of this project was to test the effects of molybdenum-based cluster compounds (Naz[Mosls(Ligand)e]) on the
growth of bacterial biofilm. The mechanism of action was based on t photodynamic therapy, where the clusters acted as
photosensitizers activated by a wavelength of 400-450 nm, causing a creation of singlet oxygen, which is toxic
to bacteria. Moreover, there has been no resistance developed yet, which makes this method especially attractive.

Several types of experiments were conducted, which showed antimicrobial effects of these clusters against planktonic
cells as well as against biofilm formation. Remarkably, these experiments showed decimal differences in comparison
to control groups.



Méreni tvrdosti polymeru rucnimi tvrdomery

The measurement of polymer hardness by hand-operated
durometers

Bc. Eliska Manligova
Fakulta chemické technologie

Gumarenské i plastikarské zavody jsou znamy svym lpénim na klasickych a zazitych metodach
hodnoceni kvality material(. Stupnice tvrdosti Shore se pouziva k hodnoceni tvrdosti polymernich
materiald. Méreni spociva v odporu materialu proti vniknuti indentoru vtlacovaného pruzinou.
Méreni tvrdosti je rychld a jednoduchd zkouska, kterou lze vyuzit napf. k hodnoceni kvality
gumarenské smési. Zmérenim tvrdosti vzorku lze posoudit, zda se zdané smési ziska vyrobek
o pozadovanych vlastnostech. Méreni tvrdosti mize byt ovlivnéno rlznymi faktory (napf. vlhkosti
nebo teplotou). Tato prace se vSak zaméfila na dalsi mozny faktor - pohlavi osoby provadéjici
méreni, jelikoZ v podnicich tato méreni provadéji rdzni pracovnici. Vivahu se také vzal vék
a zkuSenosti. Méfila se tvrdost vzorku pryze a plastu analogovym a digitalnim ru¢nim tvrdomérem.
Ukazala se mirna zavislost namérenych hodnot tvrdosti na pohlavi, zatimco vliv zkuSenosti a véku
byl zanedbatelny.

Rubber and plastics factories insist on conventional methods of material quality assessment. The scale of hardness
Shore is used to assess the hardness of polymer materials. The measurement is based on the resistance of the material
to penetration of the indenter pushed by a spring. Measurement of hardness is a fast and easy test that can be used for
the assessment of rubber blends. By measuring the hardness of a sample can be evaluated if the blend can be used
to make a product with wanted properties. Measurement of hardness can be affected by many factors (e. g. humidity or
temperature). This work is focused on another possible factor - the sex of the measuring person because in factories
the measurement is carried out by different workers. Age and experience were also taken into consideration.
The hardness of rubber and plastic samples was measured by both analog and digital durometers. It has been proved
there is little influence of sex, and the influence of age and experience was negligible.



Rozdily ve vnimani recyklace vody a plastu
mezi muzi a zenami

Differences in the perception of water and plastic recycling between
men and women

Bc. Martina Nova
Fakulta technologie ochrany prostredi

Obéhové hospodarstvi a udrzitelnost jsou terminy, které se vice a vice dostavaji do povédomi
verejnosti. Do tohoto odvétvi bezpochyby spada recyklace vody a plastl nebo produkce bioplastd.

Diky souc¢asnym technologiim je mozné odpadni vodu vycistit a upravit do takové miry, ze lze
dosahnout kvality pitné vody. Touto cestou lze tedy bojovat se snizovanim zdrojd pitné vody
ve svété. Zaroven existuje rada technologii, jak vyrobit nové produkty z plastového odpadu,
a bojovat tak proti tolik zndmému plastovému znecisténi ocednu. Na druhé strané lze produkovat
biodegradabilni bioplasty, které by nezatéZovaly Zivotni prostfedi inertnosti a neschopnosti
se rozkladat. Ve vSech tfech zminénych pfipadech ale praktické aplikace narazi na jednu zasadni
V&c - nazor verejnosti.

Na zakladé dotazniku byly zjistény nazory muzl a zen na jiz zminéna témata a porovnany
se studiemi zjinych zemi. Ukazalo se, Zze Zeny se vice obavaji vyuZit recyklovanou vodu
pro jakykoliv kontakt stélem nez muzi. Na druhé strané byli muzi vice konzervativni v oblasti
produkt(l z recyklovanych plastl. Zeny vice vnimaly problematiku plastového znecidténi a vice je
motivovalo pravé environmentalni hledisko, zaroven se snazi Setfit mnohem vice vody nez muzi.

Pravé sohledem na snizeni plastového zneciSténi se prace zaméfuje také na testovani
rozlozitelnych bioplastll s pfidavkem anorganické slozky. Jedna se o navazani na predesly vyzkum,
ktery sledoval anaerobni rozlozitelnost bioplasti s podilem biodegradabilniho polymeru na bazi
Skrobu. Ukazuje se, ze podil vapence a kfemicitand mlze mit stimulujici Gc¢inky na biomasu,
a podporit tak rozkladné procesy.

Circular economy and sustainability are terms that are becoming more and more familiar to the public. Water and
plastics recycling or bioplastics production undoubtedly fall within this sector.

Thanks to current technologies, wastewater can be treated and purified to such an extent that drinking water quality can
be achieved. In this way, the dwindling of world's drinking water resources can be combated. At the same time, there are
several technologies for producing new products from plastic waste, thus combating the much-recognized plastic
pollution of the oceans. On the other hand, it is possible to produce biodegradable bioplastics that do not pollute the
environment by being inert and unable to decompose. In all three cases, however, the practical implementation of these
applications collides with one fundamental issue - public opinion.

A questionnaire was used to gauge men's and women's views on the aforementioned topics and compared with studies
from other countries. It turned out that women are more concerned about using recycled water for any contact with
the body than men. On the other hand, men were more conservative about recycled plastic products. Women were more
aware of the issue of plastic pollution and were more motivated by environmental concerns, while also trying to
conserve far more water than men.



Focusing specifically on reducing plastic pollution, the thesis also explores the testing of degradable bioplastics with the
addition of an inorganic component. This is a follow-up to previous research that looked at the anaerobic degradability
of bioplastics with a biodegradable starch-based polymer. It shows that the contribution of limestone and silicate can
have stimulating effects on the biomass, thus promoting the degradation processes.



Vyuziti zeolitu pro odstranéni metforminu
zpusobujiciho feminizaci ryb z odpadnich
vod

Use of zeolite for removal of metformin causing feminization of fish
from wastewater

Martin Prevratil
Fakulta technologie ochrany prostredi

Mikropolutanty zacinaji stale vice negativné ovliviiovat slozky zivotniho prostredi. Této skupiné
latek, do které radime spolecné s léCivy i napf. pesticidy nebo pripravky osobni hygieny, se dostava
neustale vétsi pozornosti. Jednim z problematickych zastupcu je metformin, latka snizujici hladinu
glukozy v krvi, kterou uzivaji diabetici 2. typu. Jako endokrinni disruptor zplsobuje feminizaci
samcl ryb.

Mezi zplUsoby odstranovani mikropolutantl zvod patfi vedle pokrocilych oxidacnich procesu
(AOP) také sorpce na vhodny material. Nejrozsifenéjsim sorbentem je aktivni uhli, pro odstranéni
metforminu se vSak nejevi jako ucinné. Vysoky potencial maji v této oblasti zeolity - mikroporézni
hlinitokfemicitany, které selektivné zachycuji pravé metformin.

Tato prace se zabyva porovnanim sorpcnich vlastnosti odlisSnych typl materiald na bazi zeolitu
pfipravenych v laboratofi, na modelovému roztoku, ktery obsahuje Sest vybranych druhd [éciv.
Zeolitické materialy se odliSuji teplotou a dobou kontaktu béhem syntézy. Zaroven bude srovnana
jejich t¢innost odstranéni vybranych farmak s granulovanym aktivnim uhlim (GAU).

Micropollutants are starting to have a more significant negative effect on the environment. This group of substances,
that includes not only pharmaceuticals but also pesticides or personal hygiene products, are getting more attention. One
of the pharmaceuticals is metformin, a substance capable of reducing blood glucose levels, that is used by people with
type 2 diabetes.

Methods of removal of micropollutants from water, next to advanced oxidation processes (AOP), also include sorption on
a suitable material. Most wildly used sorbent is activated carbon, but it is not looking to be effective for metformin. Large
potential in this field have zeolites - microporous aluminosilicates, which selectively capture metformin.

This paper focuses on the comparison of sorptive properties of different forms of zeolite, previously prepared
in laboratory, on model solution which contains six selected types of pharmaceuticals. Zeolitic materials differ
intemperature and time of contact during synthesis. Simultaneously their efficiency of removal of selected
pharmaceuticals will be compared to the efficiency of granular activated carbon (GAU).



Syntéza vybranych metabolitu latky
25E-NBOH

Synthesis of selected metabolites of the substance 25E-NBOH

Eliska Smolova
Fakulta chemického inzenyrstvi

NPS (New Psychoactive Substances) jsou latky, které se objevuji na cerném trhu jako legalni
alternativa zakonem zakazanych latek. Na zakladé struktury se NPS rozliSuji do nékolika skupin
(napf. fenethylaminy, fenylcyklidiny, piperaziny, kanabinoidy). Mezi fenethylaminy patfi i latky
typu NBOH i NBOMe, tedy 4-substituované N-(2‘-hydroxybenzyl)-2,5-dimethoxy fenethylaminy,
které se na cerném trhu zacaly objevovat od roku 2015. Latka 25E-NBOH (1, Obr. 1), byla poprvé
zachycena vroce 2018 v Brazilii. NBOH mohou zpUsobit fadu nezadoucich Gcinkd, jako jsou
hypertermie, bolest hlavy a tachykardie. Nékteré ucinky NBOMe a pravdépodobné i NBOH také do
urcité miry zavisi na pohlavi uZivatele. Studie testujici tyto zavislosti na krysach objevila nékolik
rozdill, mezi nimiz jsou zvySena télesna teplota, kterd se projevuje spiSe u samic, naopak
analgetické efekty se projevily spise u samc(’. V krajnim pripadé (u obou pohlavi) mlze nastat i
smrt.

Vzhledem ktomu, Ze se jedna o pomérné novou latku, neni o ni v soucasné dobé k dispozici
mnoho studii a obzvlasté znalost metabolismu mUze byt pro identifikaci parentni latky klicova.

Tato prace se zabyva designem a syntézou predpokladanych metabolitd 25E-NBOH (1), které
budou slouzit jako analytické standardy. Doposud byly vicekrokovou syntézou s dobrymi vytézky
pfipraveny 2 navrzené metabolity, které byly charakterizovany pomoci NMR spektroskopie.
Jednotlivé metabolity budou déale pouzity jako analytické standardy pfi in vivo a in vitro
metabolickych a farmakokinetickych studiich ve spolupraci s Narodnim tstavem dusevniho zdravi.
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Obréazek ¢.1: Struktura 25E-NBOH !

New psychoactive substances (NPS) are substances that are made and usually used as substitutes for illegal drugs. NPS
can be divided due to their structure into several groups, such as phenethylamines, phencyclidines, piperazines etc.
NBOMe (4-substitued N-(2‘-hydroxybenzyl)-2,5-dimethoxy phenethylamines) and NBOH are part of the phenethylamine
group and they have been sold on the black market since 2015. Specifically, 25E-NBOH (1) was first detected in Brazil
in 2018. Unfortunately, the NBOH’s have many side effects, which include hyperthermia, headache, or tachycardia. It’s



quiet interesting, that some of the NBOMe’s effects (probably also NBOH’s effects) differs according to user gender.
As stated in a study, core temperature is much more affected in female rats, however, analgesic effects are observed
in male. Unfortunately, there is a high risk of death in both sexes.

Due to the fact, that 25E-NBOH is quiet a new substance, there is not much data available. However, the key to identify
the parent substance is its metabolism.

Because of all the arguments said above, the aim of this work is to design and synthesize proposed metabolites of 25E-
NBOH, which could be used as analytical standard. 2 metabolites have been prepared and characterised so far. All
the final metabolites will be used as analytical standards in vivo and in vitro metabolic and pharmacokinetic studies
in cooperation with the National institute of mental health.

1) Miliano, C.; Marti, M.; Pintori, N.; Castelli, M. P.; Tirri, M.; Arfé, R.; De Luca, M. A. Neurochemical and Behavioral Profiling in
Male and Female Rats of the Psychedelic Agent 25I-NBOMe. Front.  Pharmacol. 2019, 10.
https://doi.org/10.3389/fphar.2019.01406.



Ucinky chlorovanych parafind na oxidacni
stres a zanétlivou signalizaci

The effects of chlorinated paraffins on oxidative stress
and inflammatory signalling

Bc. Markéta VereSova
Fakulta potravinarské a biochemické technologie

Chlorované parafiny (CPs) predstavuji velmi vyznamné kontaminanty Zzivotniho prostredi.
Pritomnost CPs byla detekovana v mnohych potravinach, dokonce i ve vzorcich krevniho séra
obyvatel Ceské republiky. Mnohé studie odkazuji na nepfiznivy vliv CPs na zdravi ¢lovéka. Nékteré
poukazuji i na vyznamné rozdily v pisobeni na muze a Zeny. Pouze u muzi byl zaznamenan vliv na
narust glomerularni filtrace, zplsobujici v nékterych pripadech renalni hyperfiltraci a pretizeni
glomerull, kterd jsou asociované s jejich poSkozenim a rozvojem casného stadia chronického
onemocnéni ledvin (CKD). Dalsi gender-dependentni rozdily byly zaznamenany v hematologickych
parametrech a v biomarkerech sledujicich funkci a poskozeni jater.

Chlorované parafiny s kratkym uhlikovym fetézcem (SCCPs) byly roku 2017 zafazeny na seznam
perzistentnich organickych polutantl a jejich pouziti je nyni regulovano pfislusnymi organy.
OvSem pouze SCCPs, ostatni chlorované parafiny (tedy dle klasifikace ty se stfedné dlouhym
uhlikovym skeletem (MCCPs) a s dlouhym (LCCPs)) jsou stale hojné pouzivany bez jakychkoliv
omezeni. Pfitom mechanismus Gcinku ani vliv CPs na lidsky organismus neni v soucasné dobé
dostate¢né popsan. Predmétem nasi prace bylo invitro studium CPs sddrazem na ovlivnéni
oxidac¢niho stresu a signalizaci imunitnich i tukovych bunék. Plsobeni CPs bylo studovano téz
na poli mirného zanétu jako simulace prostiedi téla pacienta trpiciho chronickym zanétlivym
onemocnénim (napf. diabetes mellitus, aterosklerdézou ¢i metabolickym syndromem), pro mozné
vyraznéjsi ovlivnéni oxidacniho stresu i zanétlivé signalizace.

Chlorinated paraffins (CPs) are widespread environmental contaminants. The presence of CPs has been detected
in many comestibles as well as the blood serum samples from the population of the Czech Republic. Many studies report
an adverse effect of CPs on human health. Some even show significant differences in effects on men and women. Only
in males, an increase in glomerular filtration rate was observed, in some cases even renal hyperfiltration, which is
associated with glomerular damage and early-stage chronic kidney disease (CKD). Other gender-dependent differences
were noted in haematological parameters and biomarkers monitoring liver function and damage.

Short-chain chlorinated paraffins (SCCPs) were added to the list of persistent organic pollutants in 2017 and their use is
now regulated by competent authorities. However, only SCCPs, other chlorinated paraffins (according to
the classification of those with medium-chain (MCCPs) and long-chain (LCCPs)) are still widely used without any
restrictions. At the same time, the mechanism of action and the effect of CPs on the human body are currently not
sufficiently described. The subject of our work was the in vitro study of CPs with emphasis on the influence of oxidative
stress and signalling of immune and fat cells. The effect of CPs has also been studied in the presence of mild
inflammation as a simulation of the body environment of a patient suffering from chronic inflammatory diseases
(e.g. diabetes mellitus, atherosclerosis or metabolic syndrome) for a possible enhancement of oxidative stress and
inflammatory signalling.



