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Skupina
ORLEN Unipetrol

je nejvétsi rafinérskou a petrochemickou
’ e
spolecnosti v Cesku
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Nabizime piispévek na stravovéni, Poskytujeme slevu na ndkup Dbéme na rovnovahu mezi Podpora vzdélavani, kemunity nebo
kulturu, sport, penzijni pfipojiiténi pohennyeh hmot. pracevnim a osobnim Zivotem. Fivotniho prostiedi je pro nas stejné
a zivotni pojisténi. tak dilezita.
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Zarad'te se po skole
k hrdinum dnesni doby

Prave ted  hledame:
absolventy VS chemického nebo technického sméru

Jsme jediny zpracovatel ropy v CR, nejvétsi vyrobce Uspéiné ukonéeni studia na VS chemického, strojirenského
plastu a vlastnik nejvétsi sité erpacich stanic ORLEN nebo elekiro sméru.
Benzina. A také vlastnime hokejovy klub HC Verva

Litvinov Dobrou znalost anglického jazyka a fidiésky prikaz skupiny B.

T 5 . ; . Chuf a schopnost pracovat samostatné i v tymu.
Jsme nejvétsim zaméstnavatelem v Usteckém kraiji a na L8 SCHERNOS PIRCOVER SEmons e LYY

trhu Uspésné pUsobime iz vice nez 80 let. N3 tym tvori
v CR bezmdla 6 000 zaméstnancd.

Nabizime bezkonkurenéni benefity: osobni mésiéni
bonus  13. mzda sleva na pohonné hmoty ' poukazy
do Premiere Cinemas odména za doporuéeni nového
zameéstnance 20 000 K&  prispévek az 6 500 Ké na
kazdé dité na détskou rekreaci 128 K¢ stravenka/den
Multisport karta jen za 275 K& ' 5 tydni dovolené
prispévek na penzijni a Zivotni pojisténi  Edenred ,
Benefits permanentni vstupenky do zoo ' vstupenky ///’/ /5
na hokej (HC Verva) a do Aquapalace v Praze bonus //
pfi narozeni ditéte 20 000 K¢ a dalsi.

, &
7/

Sestavime vam individudlni plan, podle kterého se
sezndmite s provozy napric celym chemickym aredlem,
abyste si mohli vybrat uplaténi podle svych predstav.

Zicastnite se semindfyu na témata: rozvoj motivace,
tymové spolupréce, prezentaéni a komunikaéni
dovednosti, projektové fizeni.

Po zauéeni budete vypracovavat diléi projekty spojené
se stdzemi ve vyrobnich provozech.

Pusf'te si trailer Prohlédnéte si,
o nasich hrdinech: jak to u nés vypada:

~ 4
kariera@orlenunipetrol.cz \ °
orlenunipetrol.cz m U ni petrOI




PRO.MED.CS
Praha a.s.

Jsme prosperujici ceska farmaceuticka
spolecnost s mezinarodnim presahem
a vlastnim vedeckym vyzkumem a vyvojem.
Nase spolecnost v poslednich letech
vyznamné roste, a to nejen v Cechach, ale
i v zahranicnich regionech, ve kterych nase
spolecnost plsobli.

Nase léky prispivaji k ucinné lechbé a zlepseni kvality
Zivota pacientd. Zkoumame nejnovéjsi poznatky
lekarske vedy a zaclenujeme je do strategie nasi
spolecnosti. Cilem firmy PRO.MED.CS Praha a.s. je uvadeét
na trh bezkonkurencni, moderni, ucinné a cenové dostupné
léky nejvyssi mozné kvality.

Primarné se zameérujeme na gastroenterologii a hepatologii,
mame vsak mnohem Sirsi zabér - nabizime i leky pro kardiologii,
neurologii, lécbu poruch CNS a dalsi.

Nase lecivée pripravky vyrabime take ve vyrobnim zavode
v Praze a prodavame je ve vice nez triceti zemich po celém
svete,

Poskytujeme podporu vyzkumnym tymudm a nezavislym
laboratorim pri hledani inovaci a sdilime nejnovéjsi
poznatky s vedci a lekari v Cechach i v zahranici.

Davame prostor k profesni seberealizacivice nez
deviti stm kvalifikovanych zaméstnancd. Ve
firemni centrale v Praze pracuji mezinarodni
tymy slozené z odbornikd z rlznych zemi
a kulturnich prostredi.

CESKA FARMACEUTICKA SPOLECNOST
SiDLO NA PRAZE 4
VICE NEZ 900 ZAMESTNANCU

PUSOBNOST VE VICE NEZ 30 ZEMIiCH
VLASTNI VEDECKY VYZKUM A VYVO0J
VLASTNI VYROBA V PRAZE




ZAJIMAS SE 0 SVET FARMACIE?

CHCES BYT SOUCASTI SPOLECNOSTI,
KTERA NA TRH UVADI NOVA
INOVATIVNI LECIVA?

PAK SE PRIDEJ K NAM
A OBJEV NAS SVET!

Absolventi VSCHT u nas nachazeji uplatnéni

nejcastéji na téchto oddélenich:

® 666

CO TI NABIDNEME?

Vyvoj lékovych forem
Vyroba léciv
Farmakovigilance

Registrace léciv

Praci na projektech, které vedou ke zlepseni kvality Zivota pacientd
Prostredi firmy, které podporuje inovativni lécebné metody

Atraktivni mzdu i bez predchozi praxe

Mnoho prostoru pro odborné vzdélavani a kariérni rozvoj

Lakavé benefity

Pratelsky tym, ktery jde za spolecnym cilem - prispivat ke zdravi nasich
pacientd

Designové kancelare na Brumlovce
www.promedcs.com



Ramandyv spektrometr PicoRaman (Timegate)
a FT-IR spektrometr Nicolet Summit (Thermo Scientific)

Spolecnost Nicolet CZ s.r.o. dodava Ramanovy a FT-IR spektrometry a mikro-
skopy Thermo Scientific, OEM prenosné i rucni disperzni Ramanovy, UV-VIS-NIR
spektrometry, védecké Ramanovy spektrometry S+l, infracervené SNOM
mikroskopy NeaScope (Attocube, drive Neaspec) a prislusenstvi k nim.
Nabizi rovnéz vyvoj analytickych metod na zakazku, servis pfristroju,
individualni i skupinova skoleni a kazdy rok porada nékolik kurzG Ramanovy
a infracervené spektroskopie, z nichz nékteré jsou ve spolupraci se
spektroskopickou spolecnosti J. M. Marci.

NeaScope SNOM (Attocube) Ramandv mikroskop Nicolet DXR3xi

AA NICOLET CZ -

MOLECULAR SPECTROSCOPY *

+420 272 760 432 www.nicoletcz.cz
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USTAVNI KOORDI NATOR
Il ng. Martin Clupek, Ph.D.
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1.Analyticka chemie |

2. Analytc k& chemi e 1|1
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Anal yticka chemie |

Mi STO: POSLUCHS5RRNA A105 (A

KOMISE
doc. Il ng. Antonin Kana, Ph.D. (pfedseda)

Ing. Vadim Prokopec, Ph.D.

l ng. Lucie Kolesnikova, Ph. D.
RNDr. FrantiSek Kesmer, Ph.D. (NICOLET CZ s.
PROGRAM

08:301 I Kt 28y N
08:30 Mar ek (BE3ned3doc. RNDr. Ing. Pavel Rezanka,

{ GdzZRAdzyY RSANI RIOS y20S LaeOK2II{10dAGYyN 1+ 41
adlISTaNRra]12LIAO1 0K YSi2R

0850 T eza KOB3 koWvmag. Franti Sek Kralik, Ph.D.)

{G§dzRAS &GNHZA GdzNE ¢1/ F+ 11 /Y StS{TaGNRry2@0ée C
19yG20S @eéelLkRéie

0910 Bc. MartmMa, Kbugf Petr Velernik, Ph.D.)

lylrtell a2XNA0MNODENHRLIEAHYARA LI2Y2O0N BAONI 6
a@NOSNRT YSNYyeOK adGlaAradirodoledOK YSiz2R

09:30 Bc. Yejunelege M2, doc. | ng. Bohumi | Dol ensky, Pr

{ GdzRAdzY &2f Ol G20KNRYYNRSBOFRDE yWR I RENIOG ISR
metodou UWVIS a NMR spektroskopie

10:00 B c . Nat@wm2,e IPaig.ndadFranti Sek Kral ik, Ph. D.)

{LISTGNRPAT2LIAOYTY Fylfell aStS1TGAByNOK Y2Rd

10:20 Bc. Lzaveta RatsilouskayaM 2 , Il ng. Jan Koucky, Ph. D.)

+AONI6YN ALISTGONRA12LIAS | YIAKELISNISYT AQD



10:40 B c . Mi chae(lM2 ,TrMgjre.r ofve&r eza Uhl i kov a, Ph. D

lylFféell AYFNISESNBSYSK2 aLISTidmRAONy &St | ]
VLI NF SYSOK

11:00 Bc. Dani(eMl, Sldoemar RNDr. I ng. Pavel Rezank:

{ GdzRAdzY &G NHz GdzNYy NOK 1T YSy fAdyz2adzZ Tt (2 ISK

GeKit OSYyN geat SR1 4



{ 0dzRAdzY RS3INI RIOS y20S Lae
St STGNRPOKSYAO1 0K | &aLIJS{ NS
Mar ek BenesS (B3)

Skolitel: doc. RNDr. I ng. Pavel Rez

Tato prace seinvt@mbyvdatitwndi ethegradace nové i
25EZNBOH (¥( ZhydroxybenzyB4zZethylZ2,5-dimethoxyfenethylam n ; Obr.1.) pom
el ektrochemickych a spektroelektrochemickyc
oxidaé¢nich produktd@ a navrh mechanismu jej.i
chemicky odvozené od fenethyl aminu a stejr
stimul ac¢nhalad ®i magdrcnii 0Ci nky Z5BOHwykazdjee | né s
ve své skupinéseejpsiohn@jo¥iymabetiedgmomlinieaewi
bylaspoluglal §i mi | &t kami sdiéstskiulpu ovwa ivahSHpud K ov aanlat
Zatim neni Zznamo mnoho informaci o jejim
vl astnostech. JelikoZz pfenosy pnetabbolesmuy a el ek
el ektrochemicky vyzkum oxidaceoa@dhaj] esiémpiehpi
cel koveého pridbéhu. Vyzkum | e zal ozen na vyu
reakcé¢niho schématu a teoretickych vypoctech
el ektroaktimmliedloulmei.stMe-Vie dpgktro¢leRtrochemid) Wyly

VyuZidenty i kaci prvnich vznikajicich produktG.
oxidativnich el ekbAD @aHPSach pomoci HPLC

CHs3
O NH
OH
@)
CHs3 CHs3

Obrazek 1.: Chemicka struktura latky 25E-NBOH.
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{0dzRAS a0GNHzl GdzNB ¢/ | 11/
RAOKNRAAYdza || OKSYAO1S 19
Tereza Kostkova (B3)

Skollintgel :Franti ek Kr alik, Ph.D.

Pfedkl adanéa prace se zabyva studiem kanabi
vyskytujkonhopi samadavégnets cky mi , antiemetickym
ac¢inky. Praveé kval.i posl edni mnywkdg deedoy m G Ci r
|l i dskeého organi s mu dost dvaji napt . ve forn
VIidském tél e se vnmdozzik unaa rpefcienpot oo v IGB/In Uy i P
vedomi, pfFi pfedavukmpopvanil mpzesdppwehhmdakki vni
nebezpe&edskliézer epublice koupit nékteré z té&ct
zaméfena na vyuziti chiroptické spektroskor
a n a | y’transtetfahydrokanabinolu (THC) a hexahydrokanabinolu (HHC). Pro

stancar dy obou | 4tek byla naméfiena spektra el
(ECD), ve kterych byly popsany vBudoochuny i nt et
mozné | &t ky riedael nntyicfhi kvoxar c ivc h. Pomoci vypoc
funkcebekt uvonové hustoty (DFT) byly nal ezeny
které byla simulovana spektraxpp€Di meheyé bgdt
se o pilotni praci, kde byla poprvé aplikov
prode¢ ai | ni analyzu téchto zastupcd kanabinoid
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Bc. Martin Kovar ( M2)

Skolitel: Ing. Petr Veclernik, Ph.D.

Ferrokyanidy ¢ er ri kyani dyt ykmoiv dmajtseorui aBps vyuzivany
radi onyhkldiedthém pr 0mysvyywznaRiugde vi8yisro ksoau sel e

ionty cesia. D&lte omah awumysudrhkdd wanu mMéezi | ej i c
charakteristiky patfifacihhtavneégpedgmsdik@kystogrsm,md
dobra radiacni stabilita, nizka rozpustnost
Zéerrokyanidy kationtu médi Vyk @aoujoivnans Si
sjinymi typy kati opratio kzoavnig F LTpaetaon ap rsaocreb esne (i
ferrokyansiydsu emnméadtii cak ou opt i mal i zZcazapomopiar amet r
spektroskopiskygehnhamiadtigdime sorpcéni mi experi

naméfenydmf dadc eRamamavye sgkimoskopie jepr ov 4 d gamoci z a
vicerozmérnych stiedalseamchkygbhbl ereit odl izvau vst U
pfipraeypdmi %bastobsthoamogenity pfipravenyec
pr aczei sjkeat vybranyoptirm@®lkmiamihdsmm:md|] ktery bu
vyuzivtyt viof eni magneti ckeéhoCasstoircheenmit u masgpnoejte
azapouzdifenim do mat r i c esedhoapifl.i | po |l syraekdnyd o0 8 €
sorbentu zroztoku.
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spektroskopie

Sol

Bc. Yejune Lee (M2)

Skolitel: doc. | ng. Bohumil Dol ensk

vatochromni | 4t kiya djés oaun all &tttk yc kyyghz iaywdn & axe

analyzu mot orovych  rphui vfi sebby popogaknonctky ch

Solvatochromi smus jeyrjawznowtzméngu ssppeokjternayl
téchto | atek, jako naptft. zménou vinové del k
pasi v absorpcénich s p e kit o keéchho, ovk a Ivie.m  Azdmkéc
solvatochromni jev znam jiz desitky let, et
této prace je provest experimenty umoZinujic
mol ekul ové struktury solvat ocghrtadmni achi nlodtoevk
zwi tterionickd4 a protonovana for ma. Pro st
stil benovy derivat, jehoz struktura je zobr
zkoumaného stil bemluz nbyyclho rsotzupdoouwSatnéodPree ch a j
studium solvatochr omn##WwhloS cah oNMRh is pbeykl tar ovsykuozZpiit
spektroskopickychakmaidenimu vedl s nkéni viivu
mol ekul ovou strukturu studované | at ky.

chinonova e zwitteriontova Oe protonovana OH

forma forma forma

H

\
N_o H
¥

HN

— \ —
@\N_ ®N=
efekt ®
Wi S S
rozpoustédla _ H;0 . o
OH
N \f N \f

N—"
S

H lo)

HN

N 1 N

(o]



JSTONRAT2LIAOLY Iyl NBTI &as
NEISYYNK2 NBEOSLII 2 NHz

Bc. Natalie Pilna (M2)

Skolitel: Ing. Franti$ek Kralik, Ph
Sel ektivni modul atory androgenni ho recepto
nesteroidni | atky wvykazujici anabolické uci
nahradit anabolické steronidly pepro&élebkiéi nicek
proto u nich nejsou detailné popsany nezéadol
pfesto jsou pro své 0ucinky na svalao®ou hmot
byl o met oda mi infracervené (I R) spektroskopi
(ECD) analyzovat standardy téchto | &4tek a
profilovani sapekdternasikiopkiaec epatlfRR veahgmenzni
met odam, ale pfFi nizkém obsahu uc¢inné | atky
zakladé I R spekter byva znemoZnéna kvili pf
byly chiralni a pro jejich standar ddywybyl a n:
charakteristické spektralni projevy. Spektr;
ECD redlnych vzorkd a byly spolehlivé identi
t ak ukazala byt spolehlivym nastrojem pro
monitorovat absolutni konfiguraci G¢innych |

G€incich na organi smus.



+A0ON)F YN aLISTONRAL2LIAS | yi
Bc. Lizaveta Ratsilouskaya (M2)

Skolitel: Ing. Jan Koucky, Ph.D.

Hypertenze, nebok y soky Kkr gwnij etdlndakm z nej Casvéj sSich
soucasném sveéteé. ZvysSeny krevni tlak mlzZe zp
onemocnéni, cévni pfihody nebo selhani | edvi
anti hypertenzivadar orzeu gueadyrea ma gkt u ac€inl gm t éto
prozkoumat rdzné druhy ant i ajgjighstnuktueun z i v pf
Experiment al ni cast teto prace je zaméfena

pomoci i nftrea e respekimékope.



lyIFftéll AYTFTNIE6SNIBSYSK2 aLlS

Y2t S1dAf @ Gealeid2rON 48 O

Bc. Mi chaela Trajerova (M2)

Skolitel: Mgr. Tereza Uhlikova, Ph.
Anisyl alkohol neboli-met hoxybenzyl al kohol e aromati cka
nachazi ém ahggoby medu a vanil koveém extraktu
diky své prijemné daeéni Adbbg¢l uvual bholvalzoy én
zplUsobuje vyrazku. Vyskytuje ve formé Cctyf
ot ac¢eni al kohovBovsékupénbnpge.t pyhboi s e zaméftuji
naméfeného infracerveného Kkpeaekntcrbae énz & b 1 enla n é
vypocétl spekter vsech ¢tyf konformerl. Pro
zmény ve struktufe ahnodd4dyyl & 0adhokl uTaptfo predpd
mohl a mi't pozitivni pfinos také ve forenzni
miGze dojit k pieneseni sloZzek viani pachatel

misty. Poté mize doj iet akeal ZEZHewionmgdedz i é&lt yedkh

HO

CH,



{ GdzRA dzY &0 NHz] G dzZNYy NOK 1 YSY
LI I a0GAFALL 2 NYz

Bc. Daniel Slemar (M1)

Skolitel: doc. RNDr. I ng. Pavel Rez
Ul ozeni vyhofel ého jadernéhocepalui wvaesa padi
bezpecCopatihéni , jejichz G0celem je minimaliz
bi osftéonyu skl ouzi systém ochrannych prvkd, me
Jednf éhclkt o prvkld je vnéjsi bet ésone®abbbak &at
modulusradi oakti vnim odpadem. Cilem této prace |
pouzi wmdbmn@&rwim betonovém pridmyslu plsobenim
podmi mkywybvnném al ozi Sti, strukturné méni . .
pomoci rbyatografiéh mot nostni spektrometrii, kdy
Ze pdsobenim toku radi onukl i di dochazi k
mal wyeclgani ckych fragment 0. Dal e j sou strukt

infracervené speakatsowpkapoeandi skaeaanozmér ny mi
metodami.



Analyticka chemie ||

Mi STO: POSLUGHBARNA A21 (A

KOMISE
Il ng. Veroni ka Skefikova Ph.D. (pfedseda)

l ng. Jan Koucky, Ph.D.
l ng. Magda Vosmanskéa, CSc.

Ing. Jan Neuman, Ph.D. (OPTIK INSTRUMENJS s.r

PROGRAM
08:30 1 I Kt 2SSy N

0830 TomadsS FdqmBBanaelbc. RNDr. l ng. Pavel Rezank:é

+é@d22 YSG2RA1 & LINE 1 I18Ce&zvodgy (G NB Bt YN NI RAZ2Y

0850Bc. JakuM2,pfafvaldDirk RNDr. Pavel Mat éj ka)

wWSRdzZl A Gy N St S{TUNRPOKSYAO1S OUGSLISYN adz F2vy

09:20Bar bor a (LB3,ondosck.a RNDr . l ng. Pavel Rezank

{1 y25BEWKRdzot OK OS UhoBBKePK 2711

09:30Bc. ViteéegsmRavdbar eRNDr . |l ng. Pavel Rezank

| KENF1TGSNAT I OS gelLxX z20e0K o60Syil2yAiz20eOK Y
dzft 2 OA0GS NI RA2F {1 0ABYNK2 2RLI Rdz

10000 Bc. Vendul aMMazdo&ovkIigr. Tatjana Sidkanov
9f STOUINROKSYAO1t 2EMNRIROY 2108IOKI NIJANR @K 21+ YK &

1020 Bc. Kat efi i(MaproRPr RNDkav &r) David Sykor a

Optimalizace UHPLBSY Si 2 Ré LINEP f ALIAR2YAO1 2dz FylfeéerTld

1040 Bc. Ter e z(aM2T, o udSokco.v &RNDr . Il ng. Pavel Rezan

{GFry20SYyYNR2BNRREFME OK @2Rt OK @ 2w
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+égdg22 YRB2RA12YyOSYUNR Ot YN |
137Cs z vody

Tomas Formanek (B3)

Skolitel: doc. RNDr. I ng. Pavel Rez
BCs je jadndomktzivnich izenopiomgskagtonjchi b
MGdZe vznikat j a drenu mgbon plufohiavyp ad &€ mnyzch el ekt r &l
Prostfedi vSak nejvice kontaminovaly testy |

napfikladehavhylie webddvéeEduudiemdti Zné& dl ouhé
rozpadu (T.= 30,17 let)y sexi votnim prodeégedky nhehapio izmi

udal ost ech. Ve vel mi ni zkych koncentracich
koncentrace nemus: byt vzidy detekovatelné
koncentrace’*Csml Ze byt Skodliva jak pro Ta@osyst ém
pradce se bude zaméfrovat na analyz@Csiexi st uj i
VYyVoj i novych metod. Vyvinuta metodi ka bude

zradi oaktivnich pGeskbBovg¢pbbpiramend v
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Bc. Jakub Harvalik (M2)

Skolitel: prof. Dr. RNDr. Pavel Mat

Sul fonamidi cky 28H rdiikgs pomuj enoky vyelSYOm vodi kem,
vazebné misto u fady Gupmiaomotl @k uld @asm.i cjheh @ c d
ziskat receptory kationtKy. tRrcctov koaenpil ekkadin st
selektivity receptorid je vsak vhodné zabyvat

l ze docil it napf .f omkonti W&n inn nvéhkoadlniyk an ossu ¢ ,

Bohuzel se ukazuj e, Ze tradicni synt éza té
PfedevSim se neobejde bez nutnosti naroc¢né s
Spoj ené s neuspokojivyimpralvaguradky,a cfoizn a ¢
naroc¢nou. Neobvykl é feSeni vysSe zminénych kor
popsana metoda reduktivniho elektrochemickeé
byla nejprve podrobné prostudovarnwkadpgamoci n
se, Ze pomdTVW sCPECEPS ed oeckhtéizvin i knM vaeby zaSt é peni
vzni ku kyZzeného sulfonamidu. Ten | ze z&a&rovel
bez nutnost.i slozité separace prilogpvkt G. Cel

podrobné popséan a poteé-naplilboaadaycphpraecatrepre
pomoci bézZnych postupl jen obtizné ziskat.
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Barbora Litomiska (B3)

Skolitel: do®RkezBRNRm., PmgD.Pavel

Umél é radionuklidy se dor azwywydmi hor @jrib,st i &p

jadernych zbrani a havarinejjsdeedonvaanlRj sl ehtn
radioi z&ECopo!l g&asem rozpadu 30 VY epol dead o
rozpadu umozZznuje sledovani tohoto izotopu i
prostifedimozhedmndou jak SlNICedpdvatoddmngzstamial yz o)
obsah v houbach, 0 kterych j e znamo, Z
akumd ovat . Predkl adana pri¥Cese vsee vwémuwjney c it admr auv;
vsedmi | oRR.I i Padoh kvalitativni analyzu piito
pol ovodi Covy detektor, pro viastni stanove

ziskanykcb dpt Sth&no¥Cstheoudbaddachrtilamy | ivvych | oka
lvi ednotl ivych druzich hub.
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odpadu

Bc. Vitézslav Mares (M2)

Skolitelr: dmg. ®RPNMDPel Rezanka, Ph. D.

w

Koncept hl ubi nného ul ozi st é dnesotpdzde t avu

|l i kvidace vyhofelého jaderného paliva. Aby
avykazovalo Setrnost viOcieZiitvyotmii imaut pp otsz V¥ e d
bari éry. I nZenyrskéada bari éra ma pfedstavovat
odokol niho Zivotniho prostfifedi. Jako vyznamn
bentonit. Bentonit je mpar énd mier jail | omointt ymoma t ¢
ziskadva unikatni vliastnosti vhodnpgaxiger o pozZa
typické, Ze bentonitové materi aly rsé&mcvizaj emr
této prace bylo studowthimmn hEd e ruthainiktoume(r BEQ\
MX80 a Ca Kunipie), kdy kazdy druh byl podr
zhodnoceni mat egti @l alv esnpio ¢ w&il my va kationtov

Vr Aamc i dal Sich experi neouzebiydloy py oxviesileamy oh
Tyto vysledky byly néadsledn&hoyabiceni pvdodndé
prohl ubinné ulozi §té.
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Bc. Vendula Mazankova (M1)

Skoliteglr:.: dad.,j aMma Si $kanova, CSc.

Cilem prijgscdedbwlad el ektrochemickou oxidaci [
novych psychoaktivmimimol atdaku ( konkryéttrméni 2 u)

o

aminu (tyraminu) na nemodi f i kiotveamé glrektirt cod

modi fi kované polymernim fil mem na bigzi met h
zZjistit, zda modi fi kace elektrodového povrc
Kmodifikaci elektrod a studiu interakci analytpgvrhy elektrod byly po Zi t y met ody
cyklické vol twaanveet rv el taa nmed u d ree Ukédzal o se,

+0,74Va +0, 95 V dochédzi k oxidaci tryptaminu a
modi fi kované el ektroodoéu, NZemé & adezyhbylyw d em okl d
dosazeny jeheptood®PdhMel ze vyloucit i nterakc
témito enalpyddy. n2Vi ndanu, byly pozorovany dv

(E=+0,85 4 E=+1,33 V) jenna PT/eM ekt rodé, coz dok&aaij e vVveEt S
pro jeho detekci.



Optimalizace UHPE@Smetody pro lipidomickou
FylFféldz YIFETNRTF} 34
Bc. Katefrina Prazakova (M2)

Skolpiot elRNDr. Dr. David Sykor a

Vsoucasnosti je pozorovana zvySujpopulaci. se i nci
Vyznamnymaktory péjsphvajizowiomii Kk sou hyperten
Podstatnou roli vS8ak mohou hrat i dal §i vl
tkani . Téchto déj0 se Gcastni makr of agy, b |
Pfedkhadpar 4c e s e vénuj e anal yze | i pi domu p
makrof agi. K analyze | i p-vysokboyiléd nnwé§ u Ziatpoa |

chromatografie s mot nost ni spedMS)om&tybiranéUiMBL@met ry
metody byly ppoi mahbi gla5u atdiyjipdi.dJezdnal o se o

stacionarni faze, vol bu prdtoku mobilni fa:
tepl oty kol ony a odpafovgsi edreypdhot p o cerhierke k
zméifeny smési stajdandhyl irpiteethéaibylawi sl ost
l i pidad. Rovneéz prporbvénhilnyi pvizloortknyi npaokkruosfya gsl , k
zt ukové tkanlge dovdielbrda@écz pf¥i transplantaci

rozdhalstwupeni nBitpidych @mrezdti zanétlivych m
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Bc. Tereza TousSkova (M2)

Skolitel: doc. RNDr. I ng. Pavel Rez
Povrch Zemé je ze 71 %ntivobhesmzwemndoumod orua @pif @t
riziko prol i dské zdravi. Do vody se mohou dostat
prostfednictvim geologickych procesi, nebo
jaderny prOdwas | zpExdbsyt,ujjak se radionuklid
nebezpednymiPrpvrnoi nt |zopviiéskoab.e m j e pozZi ti kont an
vést k dlouhodobému vystaveni ionizujicimu
radonu z vody béhem béZnych kazdodennich ¢Ci
Radon je radipdikhodnhdé pdxymoza ci je vys§s§i r
karci nomu. V Ceské republice je Fada pramer
| 4t e k, které jsou volné pfristupné vefejnost
pradce je vyvinoutzps@mrcowryi pogtougkupr @ocinaj
skl adovani, ppmr &asvlue dwmzéo r k&t eanzi vhodné vybran

technikou.
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Exploring peptide folding in a carbon nanotube using-teetipered
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Investigating ProtorCoupled Energy Transfer: Case of BODIPY and Lumazine

10000 Jan K8e2esSprof. RNDr. Bc. Petr Slavicek, F
Sodium/CO2 collisions: gas phasedel of CO2 reduction by hydrated electrons?

10:20 Rudol f KvBza nodsdk.y RNDr . Mi c hal Kol ar , Ph.
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11:00 Vi t  B&,mprdfi Mgr. Pavel Jungwirth, CSc., DSc.)

Stability of small ammaa clusters with an excess electron usingratio
molecular dynamics
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QM:QM

Jakub Dubsky (B2)

Skolitel: prof. RNDr. Bc. Petr Sl av
Mezi mol ekul ar ni c o el ornebliactkiyv nréo znpoavdy , ( laCDne jpr
dej , kterym se atom nebo molekula zbavuje p
relaxace je podobny Auger ovionizacialzop jadthatek ni ¢ mér
GCastnicich se reakwu,doacdtdan i dkae U oAugearcov g o
jednot ky. Pro model ovani takovéhoto systému
QM: QM. Tat o techni ka nam umozni, di ky roz
fragmenty, vypocCitat ioni zg¢wi pema&t gickypmnen
fesit pomoci konvenénich metod kvantové teo
programu pro vypoc¢ty ionizac¢nich energii na

pak pouzita IpCD, modyl og dhf ebiaz gpd roiviéls t e wegrppic
dvakradat nabité dimejgdmédwypwohepubydvmdy, bkdyy

zni zko |l ezicich orbitallG. Tyto déje studuji
souvislost | CD jako el edyhamkonmowadbanorw § k & x g Grdie
vnitiné i oni zovaném tétavu pvaddyg. pVYyeasdewk y e
smi krotryskami a elektromoowojui etmée smni lspgikad r\

analyzu kapalnych fazi.



Exploring peptide folding in a carbon nanoéuusing
well-tempered metadynamics

Petr Chalupsky (B3)

Skolitel: doc. RNDr. Michal Kol

Our group has a longtanding interest in the molecular details of protein synthesis. This
key process occurs in ribosomes, large biomolecular complexesrprgsevery living

cell. The nascent protein translocates through the ribosomal tunnel and initiates folding
prior to its release. Many molecular details of this folding remain unclear. We want to
understand this process better by running-ailbm molecuar dynamics simulations of
apeptide in the ribosomal tunnel.As a first approximation, our system consists of
apolyalanine peptide in a carbon nanotube. Using wethpered metadynamics, we
characterized the conformational behavior of the peptide along tBndto-end
collective variable. We also tuned the metadynamics parameters that we will use in
simulations of the ribosomal tunnellhe structure of the ribosomal tunnel varies across
organisms. Interestingly, this led to the development of a large adsantibiotics,
which specifically target the bacterial tunnel. Currently, we have prepared 5 simulation
models of various ribosomal tunnels. The result of the following simulations will give us
insight into the earliest moments of a nascent peptide. Tihisurn can lead to new
strategies against bacterial infections or diseases caused by misfolded protein.

{4



Investigating ProtorCoupled Energy Transfer. Case
of BODIPY and Lumazine

Mar ek KIlima (B3)

Skolitel: prof. RNDr. Bc. Petr Sl av

ProtonCaupled Energy Transfer (PCENT) is a process that transfers energy between two
chromophores with simultaneous transfer of a proton. What makes this process
interesting is the ability to excite a chromophore with light from the visible spectrum
when normallyit would have to be excited by UV light. This fact has a significant impact
in the field of medicinal photochemistry, where only visible or rieémrared light can be

used. Last year, our laboratory participated in an extension of the process to include
triplet states. In my work, | studied a pair of wietlown chromophores, lumazine and
BODIPY, to determine whether it is possible to excite lumazine to the triplet state by
PCENT with BODIPY as a visible light absorber. To do this, | used various guantum
chemical approaches, includirap initiomultireference methods and constrained
density functional theory.



Sodium/CO2 collisions: gas phase model of CO2
reduction by hydrated electrons?

Jan Kores (B2)

Skolitel: prof. RNDr. Bc. Petr Sl av

With the rising content of carbon dioxide in the atmosphere and its effect on the
climate of the earth, the need to find new methods for lowering it becomes more and
more urgent. One of those techniques coblel carbon capture through the reduction of
carbon dioxide with a hydrated electron. So far, only a few computational studies have
been done exploring this reaction. This might also be because there is not a simple
universal computational model for a hydeal electron. This study explores the
mechanism of an electron transfer reaction of carbon dioxide and a sodium atom. The
collisions of sodium atom with carbon dioxide molecules might be a simple
computational model of carbon dioxide reduction with a hytddhelectron. The results
provide insight into the reaction paths and the dependency on the system geometry.
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ribosomu

Rudol f Kvasnovsky (B2)

Skolitel: doc. RNDr. Michal Kol a¥f,

Tato prace jper odbdmé&tagna&kungocitacoveéeho si mul

ri bosomu (viz obrazek). Na zacCatku bude pop
organi smech, bude popsano, Cim se vyznacCuj
naj deme, jaka je ej gjeijcihc hs tsrtuukdtiuurma ad Opl reczéi tjé
fazich prezentace bude pfibliZzZen samotny pr
moment alné ve své praci prochéazim a ktery
|l idského mitochondri adathbehcbogommnényg pwrveéet
pro model ovéani vyuzivam, objasnéna bude i d
simulace. Speci alni pozornost bude vénovana
j sou hlavné nekanonicka r,gaeded €ani ¥ op pdtekidrz kalt
vyrovnavam ve své pracij.akf£4adviéarze m sbeu dper anceaes tni
nachéadzi, jaké jsou jeermu vyl bhuddkeg Kot dwy osiicmi
pouzivat. Vystupem pr o pfitomné mathyy meél o
mitochondri alnich ribosomli a takeé zakladni g
mitochondri @&l niho ribosomu.




Computational modeling of Glutamate
dehydrogenase in crowded environment with focus
on active site

Dani el My sak (B2)

Skolitleng. Mgwa Krupi €kova Pluhatova

Living organisms regulate their life functions by biocatalyst called enzymes. Enzymes
activity is very sensitive to its surrounding which allow the cells to quickly react and
change metabol i sm. la@eardety 8f macrot@aecules, thusatasnt ai n s
crowded. On the other hand, majority of tha vitro experiments with enzymes are
made in simple aqueous buffer. Influence of the crowded environment is missing and
that is why we focus on it. We simulated Gluate dehydrogenase (GDH), one of the
most common and important enzymes in all organisms, and compared our results with
experimental data. We used &tom classical molecular dynamics for GDH systems with
glutamate (GLU) and norvaline (NVA) as substratedeu various conditions (pH,
crowder). Then we collected 200 ns trajectories. We checked thermodynamics
parameters, calculated diffusion coefficients of solvents and structural parameters of
GDH. Then we characterized large variety of possible activeai®rmations under
various conditions, such as different substrate (GLU, NVA) and pH. We described active
site flexibility and diverse orientation of residues. These observations can help to explain
how enzymes behave in crowded environment.



Stability ofsmall ammonia clusters with an excess
electron using ainitio molecular dynamics

Vit Turcin (B2)

Skolitel: prof . Mg r . Pavel Jungwirt

Metal-ammonia solutions are well known for their intense blue or golden color that is
attributed to the pesence of solvated electrons. These solutions are widely used in
organic synthesis, for example in Birch reduction, due to their high reducing
potential. The presented work focuses on understanding the stabilization mechanism of
solvated electrons in liquidmmonia. Experimental evidence indicates that the smallest
stable negative ammonia cluster contains 13 ammonia molecules. In contrast,
theoretical studies predict a much smaller number of ammonia molecules that are
needed to stabilize an excess electrandxplore this, we present ab initio molecular
dynamics study on clusters containing from 2 to 48 ammonia molecules with an excess
electron. The aim of the study is to investigate the vertical stability of the excess
electron for thermal structures ofhe selected cluster sizes. This was achieved by
calculating the vertical detachment energy (VDE) of the obtained thermal structures.



Fyzi kalni chemi e |1

MI STO: A12

KOMISE

prof. I ng. Michal Fulem, Ph.D. (pfedseda)
doc. l ng. Pavel l zak, Ph.D. , DSc.

doc. I ng. Karel Rehéak, CSc.

l ng. Martin ROZic¢ka (ORLEN Unipetrol)

Ing. Jan Praus (JSP International)

PROGRAM
09:001 I Kt 2SSy N

09:00 Vladislav Aulic( B3, doc. I ng. Ctirad Cervinka, Ph

Kinetic stability of amorphous dispersions of pharmaceutical ingredients with
polymeric excipients as an imprint of their interactions

09:20 Ma t y a § (B3,dng.iMartela Dendisv & , Ph. D.)
{9w{ &a0dzRAS OKf2NIYFSyA{2fdz  Ra2ND20DI ySK?2

0940 0Ondifej HBayvatkeg. Al ena Randové, Ph. D.)
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10000 Jan KBS8Seklng. Alena Randova, Ph.D.)

{GFry283SYyN (I NARGAOTS YAOSTt !t NY N a2 yL@SHRION OS
L2 ONDK2@SK2 yI LISGN

1020 Jana KWBBgqvdng. Marcela Dendisovéa, Ph.D.)
+2dzOAGAS CABN2BWNVS2YyALISAINNLTFALTL OAdz NMHzY2 O

1040 Kat ar i na (MBd3s,0 wircoodv.a RNDr . Bc. Petr Sl avi ¢

Glycine Isomers in Astrochemical Context: Photodynamical Simulation
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Kinetic stability of amorphgs dispersions of
pharmaceutical ingredients with polymeric excipients
as an imprint of their interactions

Vladislav Aulich (B3)

Skolitel: doc. Ing. Ctirad Cervinka

Many active pharmaceutical ingredients (APIs) suffer from low water solubitity a
consequent limited efficiency in the treatment of living organisms. A novel general trend
is to reduce this deficiency by using an amorphous dispersion of API within polymeric
excipients. In our case, we chose polylactic acid (PLA) as a polymeriergxai two

APIs (carbamazepine, naproxen). Molecular dynamics simulations represent a suitable
tool to describe those systems in order to explore their kinetic properties and stability
with respect to their spurious/undesirable recrystallization. At firgste start by
simulating structural and cohesive properties of neat PLA and APIs separately to obtain
a reference for further comparison. Then we compose mixtures with different
concentration of APIl. The kinetic stability of those mixtures is retrievedn fro
interactions between APl and polymer. Those interactions could be derived directly by
calculating radial distribution functions and cohesive energies or indirectly from the
meansquared displacement of API in the polymer.



SERS studie chloramfenikol#a® Nb 2 O Yy SK2 Yy I
A0NNONYSY L2 INDK dz

Matyas Garnol ( B3)

Skolitel: | ng. Marcel a Dendi sova, P
Chl oramfeni kol j e synteticke Sirokospektr e
pouziiv@dlbmeé ksyst émovych .aal mod&dckhn darndy,dlitistofze k c i n
externa Kval i vedlejsim G¢inkdm bylo pouziti
mi ni mali zovano a bylo nahrazeno bezpecnéj sSi
pro veterinarni 0cely. ChloramfennkR&@blj & vel
| et prfi | aboratorni teplect | medmwé peaddeéhodDin

vliastnostem je mozné,otzemvd en dmthz d s knyatl evza tt

je prfrisné monitorovana jeho pfitomnost. MU0z
koncentracich, proto se vyviji metoda jeho d
senzor. Tato préadce je zaméfena na detekci ch
povrchu pomoci spektroskopie povrchem zesil

zi skaSEWRSh spekter je odhadovan zplsob adsor
studovana s pezkatvridslinois toidenzava xvci tac¢ni vInové



{ 2NLIOS ftAYSINYNOK Ff1Fyad R
0SLX 2GS Hpc/

Ondr e] HI avacek (B3)

Skolitel: | nkRh.D. Alena Randova,
Tato prace je zaméfena na méfeni sorpce, t
nitriloveé membréany pro fadu kapalnych al kan
membr anu pro tuto praci pouzivam klasické ni
vkazdé | aboratothemkkdal semipraZéajeven jsou vy
zdr avohygicariig kych kronmaistieec pro jejiehb mechanickou
i chemickou odolnost a trvanlivoEEx per i ment al ni meéf eni probil
teplot € 25 °C, pfFi niz je hledéana z4&avi sl ost S
(potazmo dél ek TFfeteézce). Dal §i soucCasti pr a
struktura povrchu membrany pfed a po sorpci
srovmamnichgi po sorpci rdznych kapalnych al k:
chovani t €écht o vryubkraavniycmi pol ad¢tkyaknu . s Také zda

uzivatele kontaminovat b &palpownii t al karkyav o d
po dekan.



Stand SYN { NAGAO|LS YAOStt NYN
NRT (021 &-MoOidR L2WE&ON L2 INDOK2 G

Jan KrsSek (B3)

Skolitel: Ing. Alena Randova, Ph.D.
Kriticka micel arni koncentrace (dale pouze |
doch&aimokolyneémiieni shlukl mol ekul, zvanych
vel mi didlezitad u surfaktanta, nebot po jej
koncentracni zavislosti nékterych fyzikal ni
nal ezi napfi kliad kpoonvtrackhtorvié uUnhaeplé,t e lte&ktta i c k a
praci s e budu Zzabyvat stanovenim KMK pomo
povrchového napeéeti. Met oda, j ez bude pouzi't
nazyva pendant dr ofpi snterboojl ij evissdhdp nkya pKyat. v oPf i
visici mi kr okapku a-Yorumn g @WK | adb& niLae | aspeodv
povrchoveého nRlaOpOétjie ITatikao,n Ktera je pod pri

Unezduvodu ohrozeni vodnikby molghoi dmfijt ket kt
Zivotni ho Vzpledens & d u, e je wuzivéan ve farm
(inaktivace viria, zvysSeni propustnosti bun

z
Sen
fyzi-klaémi€cké vlIiastnosti a KMK je dialezitou c



VWzOA GAS OAONI 6ySe aLlS{TiNea
rumov

Jana Kubova (B3)

Skolitel: l ng. Marcel a Dendi sova, P

Rum j e alkoholicky napopadaslyedbanymdetasybidi & o0ie o
alebozcukroveého sirupu. Je t ytpouy ezdblpsth Kanbdkp o j om h |
apre krajiny Latinskej Ameri ky, ale jeho vy
eur opskej |l egi sl ativy mo6zZe dbsatiomplkoholmoad r um o z
37,5 obj. %. Postup vyroby zakaolnioimdé ydrayncyh ni e
druhov rumu. Okrem etanolumody obsahuj e aj minoritné zl o
Speci fickbinucliCuitel am moj ej prace je néajst sp

patnéadstich rkhmajyvi zozadtyomadhi i nsFauretbwoun venej s
transformciou maskevydtyaml pozovidaBémaso spek
spektroskopi e. Praca je zamerana na minor.i
spektréadalne rozdiely malo rozpoznateblné, Vys
mul tivariacnej Statistiky (analyzy hlavnych
jednotl i vymi dr uhmi rumu. Analyza hlavnych
signal ov prchavych zl ozi ek pri odparovani
zodpoovbkdnyg charaktamalyzy ktli ez 6wmup!l Yva, Ze r

sa odlribZzwjye hu druhov rumov.



Glycine Isomers in Astrochemical Context:
Photodynamical Simulation

Katarina Vosovi cova (B3)

Skolitel: prof. RNDr. Bc. Petr Sl av

Growing number of discoveries in interstellar space and in the ice or dust from comets
brings new views to our understanding of life and its origin. Glycine is the simplest of
amino acids, whose molecules and isomers have been confirmed to be present in
astrochemical ice. However, due to the methodological challenges, only a few studies
were focusing on simulation of glycine and its isomers in complex environments. This
work involves computing the basic properties of glycine and its isomers, both irathe g
phase and the solution, comparing these isomers and examining microsolvation.
Furthermore it presents QM/MM simulation of glycine in excited states in a water
droplet. Simulations in excited states are crucial for determining the stability and
understarding the formation of relatively complex structures, such as glycine in space
is.
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Bc. Martin Dinh (M2)
Skolitel: prof . | ng. Mi c hal Ful em,
Paklitaxel, znamy také pod AMbbrcaoadmd@i jné z ¥
prodavanym protinadorovym | é&ivem, pFesto?:

podavéan ve f orkosplexumsfburinem. Ok lprodukty Sebou nesou
mnoho zavaznych vedlejs8ich G¢inkidGsial ivysajkiét

vhodneéj si | ékovou formu pro aplikaci pakl it
di sper ze, kde pjoéd ymeshtematettceastabilizuji
svySS§i bi odostupnosti, neboopdodopngkema epol yme
Vybér vhodného pol ymemnuiCtac npo diobe& Isé @il wa Tjie
pokuso my | pfic¢emiz j e dilezita vzaj emna k om
paklitaxelu a model ového bi odelgktdaeabo vat el né
glykolidu) jet é mat em t ét o pr ace. Komfp@azoweéhotaoahgwam
kter ét éteo vpr aci pfedpovézenoZR®Gy pkooCnebtinniuj e
kvantbeé&i cky mod el a statistickou termody
experiment alné zaskpaonmnoaicidikfad roegn anedlrnie. Sou
zkouméani vztahu me z i takto stanovenou k om

pfipravenych | ékovych forem.



Machine learning for isotropic and anisotropic weak
Interactions

Bc. Simona Dubcova (M2)

Skoll:iteerof. RNDr. Bc. Petr Slavicek

The OH radical is pivotal in atmospheric chemistry, yet its high reactivity poses
challenges in creating a potential energy surface (PES). Although it is a common free
radical, its study persists. To address its tess in complex environments, | explore
machine learning and artificial intelligence applications in quantum chemistry to model
the OH radical's PES. Initially, | created an artificial neural network (ANN) for the Argon
dimer and integrated it with the Qbrine radical. This system was chosen due to its
asymmetrical interactions with neighbouring partners, a property shared by both the
chlorine and OH radicals. This approach allows the study of additive anrddutive
interactions in pure Argon and mixesystems of Argon and Chlorine. The developed
approach can then be used to study interactions between the OH radical and water
molecules.



Computational modelling of G@duction by
cobaltoporphyrin catalyst

Bc. Karolina Farnikova (M1)

Skolitel.: EMgr Krlupi €kova Pluhatova,

The increasing carbon dioxide (fevels in the atmosphere correlated with global
warming are a challenge for humanity. Therefore, there has been an effort to either
reduce its production or capture it and use it furthd@he second option can be realized

by catalyzed electrochemical reduction, which leads to various products. To facilitate
the electrochemical reduction many catalysts are being currently under development.in
our research, we have focused on the details tbe catalytic mechanism of the
reduction of C@Qto carbon monoxide, its energetics and how the catalyst can be tuned
by alkali metal ions. The catalyst used was a cobalt porphyrin cage. We employed DFT
calculations in continuum solvent to model chemit¢ednsformation, and classical
molecular dynamics where the catalyst is solvated in aqueous solutions of various salts
to study the interactions between the catalyst and ions with atomistic resolution. Our
results can contribute to optimization and tuning an environmentally interesting
catalyst.



Conformational behaviour of ribosomal proteins

Bc. Petr Linhart (M2)

Skolitel: doc. RNDr. Michal Kol a¥f,

Ribosomes are essential structures for all living organisms, given their ability to
synthesise proteins. This is inevitably connected to great evolutional pressure
atendency to conserve the parts of the ribosomesh vital for its functionality or only

to allow modifications which improve its overall performance. With the overarching
guestion being the examination of the evolution of the ribosome, we have chosen and
studied fragments of four ribosomal proteins coram to all three domains of
organisms. In this study, we have used unbiased molecular dynamics simulations of the
protein fragments in an aqueous solution of a given ionic strength to examine their
conformational behaviour and preferences. We have then carag our results with

the conformations observed in the ribosome and with experimental NMR shifts of those
protein fragments measured in the same conditions. Furthermore, using the
experimental data as a benchmark, we have employed an algorithm to reveeigh
simulated ensembles to better represent the experimental measurements in terms of
NMR shifts.
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Bc. VIadimir Pouzar (M2)

Skolitel: Ing. Vojtéch Stejfa, Ph.D
Lignin je komplexni organicka makromol ekul a,
vyrobé paps$eparswejnedj gatoian i zo by zzhmue dsevnétkov é pr o
papijreuhoa struktufe, vhodny wudr ZistcalCrays nodrt o]
je ale veétsSina |ligninu neefektivné spal ovan:
vyuziti. mNeegbeéngeickym zpracovanim | ignini

ziskat smés nizkomol ekul @arnich aromatickych
Pro které ale neexistuje zabéNedayvynédostugi @

navrhuji naveéi ppoethepy prlimyslové separace
l &4t ky, které maj.i Vyuziti jako alternativn
prekurzory pfti organickeé syntéze. Pro dal §i
kvalitné popsakéteglmetdnoami jednotlivych p
typickych smési, pro které ale extowmtbuj e | en
ddvodu se vénuji studiu tlakl nasycenych pa
at epel nych kupaguaj askyalimgaolani sol u. N&asl edné

tlakd nasycenych par a souvisejicich vilastr
téchto velicCin.



Modelling Strong Lewis Acids with Relativistic
Quantum Chemistry

Bc. Martin2Prochazka (M

Skolitel: prof. RNDr. Bc. Petr Sl av

The compounds of copper in the oxidation state +3 are rare, but in recent years the
interest in them has grown because of their importance in biological systems. Only
recently, the Cu(GJz complexes havéeen prepared experimentally in a cooperating
laboratory. The Cu(Gk complexes are expected to exhibit strong Lewis acidity, as was
the case with the previously reported Au analogue. The experimental characterization of
the Cu(C#scomplexes is diffictlor downright impossible, so the aid of theory is in this
case crucial. To successfully predict the properties of compounds containing metals, the
use of relativistic quantum chemistry methods is necessary. In this work, | explore
properties of MeCN and F Cu(Cd}z complexes and their Au analogues, using both
DFT andab initio approaches employing a relativistic Hamiltonian. The effect of the
solvent environment was also studied. The approaches to calculating the fluoride ion
affinity (pF), which servess a way of quantifying the Lewis acidity of compounds, were
also explored. These results were then compared with available data from literature.



Salt interactions with resilthke polypeptides

Bc. Gabriela Zelonkovéa (M2)

Skolitel: doKeyda, RNDr. Mgr. Jan

Resilin is an exceptionally elastic and flexible protein found in insect, which has served
as an inspiration for scientists in the development of reproducible relsikn
polypeptides. Owing to their unique properties, these materials hawmd numerous
applications in various domains, including nanotechnology, biosensors, and drug
delivery. Particularly intriguing characteristic of resilin is its thermoresponsiveness,
wherein changes in temperature facilitate the transition between a di&blprotein
phase and a turbid phase with precipitated protein. Furthermore, the addition of salts to
the solution can significantly alter the phase equilibria, contingent upon the chemical
structure of the salt. In this study, we employed molecular dymrangimulations to
investigate resilidike polypeptides in aqueous salt solutions (NaCl, Nal, NaSCN) at
varying salt concentrations. Radial distribution functions and preferential binding
coefficients served as the initial tools for analysis of the sadffect, allowing
comparison with experimental values of the upper critical solution temperature. Being
in accord with the experiment, we delved into the cause ofspecific interactions by
analysing the salt affinity to individual amino acids or to gbpsed on polarity.
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Dissociative electron attachment to{Lprobed by
velocity mapgmaging
Bc. Johana Fialova (M2)

Skolitel: Mgr. Juraj Fedor, Ph.D.

Dissociative electron attachment (DEA) is an effective method of reducing reactive
halogen derivates by collisions with electrons, upon which the inert halogen ions are
formed. Velocity mp imaging (VMI) is a technique that reveals the dynamics of this
process. The electron beam is crossed with a molecular beam of the studied molecule,
|l eading to negative ions’ creation. The VMI
(TOF) and Kkineticenergies by utilizing a timandposition sensitive delay line
detector.My study is focused on the moleculesCHifluoroiodomethane, as it could be

a potential substitute for environmentally detrimental £ Eetrafluoromethane, which is
used in plasmarocessing (semiconductor industry). The advantage eff IE€Rs short
lifetime in the atmosphere (a few days), in comparison, the atmospheric lifetime of
CRis 50000 years (the short lifetime of elis caused by photolytic cleavage of the-CF
bond). This creates a need to understand the electinduced chemistry of this
compound and its dynamics. For this purpose, we utilize the VMI spectrometer. In my
lecture, the results of the analysis of measured data by Pamir Nag PhD. will be
presented.



Captuing the negative thermal expansion of metal
organic frameworks in silico

Bc. Veroni ka Kostkova (M2)

Skolitel: doc. Ing. Ctirad Cervinka

During the past few decades, there has been an increasing interest in—oegahic
frameworks (MOFs), because they represent promising materials for a variety of
applications, especially gas storage, separatior, catal ysi s. They dr e
attention due to their large diversity of structures and functions and because of their
unique properties— high permanent porosity and extensive surface area.Another
unusual property occurring frequently among MOFs tieir negative thermal
expansion.In this work, | investigate whether commonly used computational methods
can describe this phenomenon correctly. The first approach being explored is a quasi
harmonic calculation applied to DEdmputed vibrational frequenes and electronic
energies. The second method consists of classical force field molecular dynamics
simulations. In this case, the force field is optimized to appropriately describe the
negative thermal expansion for subsequent use in multicomponent simoualsit



Photochemistry of acylhydrazones: theory and
experiment

Bc. Anna Lamancova (M1)

Skolitel: prof. RNDr. Bc. Petr Sl av

Acylhydrazones prove to be particularly fascinating as photoswitches, showcasing
dynamic E/Z isomerization behavior under varying conditions. In this work, we focus
mainly on two molecules, AH1 and AH2. Akbthileits a reversible E/Z isomerization,
transitioning between these forms efficiently, while AH2, intriguingly, undergoes E to Z
isomerization but lacks the ability to revert back to its original state. Experimental data
were gathered through UVis spectoscopy and EPR (Dr. Kovaricek, UCT Prague),
shedding light on the distinct behaviors of these molecules under varying conditions.
UW-Vis allowed us to track the electronic transitions during isomerization. EPR, on the
other hand, offered a closer look ahé spin states, providing valuable information
about the electronic configurations. In theoretical approach, we employed TDDFT to
simulate the spectroscopic data and optimize the structures to the T1 and S1 states. The
spinorbit coupling further enrichedour understanding of the electronic transitions
during isomerization processes. Our objective is to unravel the difference between
these two molecules, elucidating the intricacies of their isomerization processes through
a theoretical approach, thereby ctibuting valuable insights to the field of molecular
photoswitches.



Molecular dynamics simulations of ancestral
rlbosome models with protein fragments

Bc. Martin MasSek ( M1)

Skolitel: doc. RNDr. Michal Kol a

Ribosome is a molecular machine agslrating the protein biosynthesis. At the core of
the ribosomal structure, comprised of ribosomal RNA (rRNA) chains and ribosomal
proteins, resides the active site called peptidyl transferase center (PTC). There is-a quasi
symmetrical region enveloping ¢h PTC, which interestingly is conserved among
different species. This intriguing symmetry hints at an ancient evolutionary origin,
suggesting that the first protoribosomes consisted only of the inner core of
contemporary ribosome and then iteratively acted. We conducted several atom
molecular simulations of two protoribosome models using contemporary ribosomes as a
template. Our focus was on PTC constructs incorporating various ribosomal protein
fragments, aiming to elucidate their role in the strucd. Thesen silicoexperiments
revealed that the presence of protein fragments enhances the rigidity of the rRNA
chains, suggesting a potential role in the evolution of ribosome. Looking ahead, we are
going to perform coarse grained simulations of theduals to extend the simulation
time scale which potentially can provide further details about our constructs.

{4



Revealing the Mechanism of Pyrrole and Dipyrrinone
Derivatives Oxidation

Bc. Lukas Peterka (M1)

Skolitel: prof. RNDr. Bc. Petr Sl av

In this work, | focus on pyrrole and dipyrrinone derivatives as model compounds for
studying bilirubin oxidation, particularly significant due to the formation of oxidation
products in neonatal jaundice phototherapy and the recognized role of bilirubimas a
antioxidant. The experi ment in a cooperatin
anovel photooxidation pathway for dipyrrinones, involving electron transfer from the
excited dipyrrinone to triplet oxygen, followed by superoxide radical anion addition

the dipyrrinone. This study investigates the suggested mechanism using computational
chemistry techniques, primarily employing DFT and thecalted constrained DFT
methods. Additionally, semiempirical approaches are used. The results obtained so far
are consistent with the experiment and offer insight into the mechanics of the
photooxidation.



Molecular Modelling of the Internal Dynamics of
Porous MetalOrganic Liquids

Bc. Veronika Sritterova (M1)

Skolidet. Ing. Ctirad Cervinka, Ph.

Porous liquids (PLs) represent an innovative class of materials as they combine the
permanent porosity of solid sorbents and the fluid nature of liquids. Adding structured
voids into liquids is highly attractive in terna$ promising applications including gas
capture, catalysis, and separations. This work presents a set of molecular dynamics
simulations addressing the structural and dynamic properties of PLs comprised of the
selected ionic liquids (ILs) and metabanicframeworks (MOFs), in particular ZBHn

this study, dynamic characteristics of the fluid in close proximity to the free surface of
the crystal structure are investigated at the atomic resolution. Simulated structural and
dynamic properties of the solviaig layer of IL are compared with those acquired from
simulations of pure substances. It is ascertained that the confinement of the ILs within
the MOF pore influences the structural organization. The ultimate objective is in the
analysis of the phase behav, which is affected by both the varying molecular size of
the IL and the pore dimensions of MOF. Based on the obtained findings, all considered
ILs are supposed to retain their fluid properties in sufficiently sized pores, making them
suitable for the érmation of porous liquids based on AF
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Membranes and ladders

Bc. Terezie Cisafova (M2)

Skolitel: Mgr. Jarosl av Hanus, Ph. D
The i mportance and awareness ofitlyincrgased nanopa
with the COVIEL 9 out break. During this pandemic,

effectiveness as a practical drug delivery system. However, for tHeNA to be
effectively delivered to a human body, a compatible lipidic composition had to be
found. Ensuring the compatibility between the drug and the phospholipid 'barrier’ is
generally essential and given the vast array of drugs available, the discovery of new
phospholipid compositions remains a continual neces§€iy. research explores
unconventonal phospholipid bilayers containing the ladderane motive. This unique
structural feature, formed by conjugated cyclobutenes or cyclohexanes, is naturally
found in the organelles of ammoniuoxidizing bacteria, though its exact purpose
within these orgarsms remains a mystery. Thus, we decided to conduct molecular
dynamics simulations on bilayers containing ladderane phospholipids or alcohols. This
theoretical exploration aims to provide new insights into their properties, broadening
our knowledge in bothbacterial and pharmaceutical perspective.



Surface patterning methodology for cell culture
Bc. Viet TomasS Nguyen (M2)

Skolitel: Ing. Edyta Paula Adri an,

Cell culture-the process of growing cells in physiological conditions outside their
natural suroundings, has been a valuable technique for studying the biology of cells
from multicellular organisms by providing &m vitro model of the tissue in a defined
environment that can be readily modified and analysed. Currently, research in tissue
engineeing, stem cells, and cell biology in general relies mostly on culture of cells
grown on flat plastic surfaces. Surface patterning has become increasingly useful in
biomedical research and applications. It offers a way to study cell behaviour within an
envronment that more closely mirrors the complex cellular microenvironment, rather
than relying on cell culture on a flat surface. This has opened new avenues for exploring
cell behaviour in a more accessible and accurate manner.The aim of this work is to
fabricate periodical patterned surfaces, by several methods of preparation, and study
the effects of obtained surface patterning on cell proliferation, adhesion, morphology,
and viability.



Highly selective oxidative dehydrogenation of
cyclohexene on zircasupported coppepalladium
pentamer clusters

Petr Vitek (B1)

Skolitel: | ng. Stani sl av Valtera

The subnanometer size of the £uPd ( 0 < n < 5) clusters grar
behaviour compared to the bulk material. The properties of said clusters are not only
compositiondependent, but also sizédependent, meaning that their properties can be
greatly altered by even one atom changetheir structure. Our main goal was to see
how the swapping of one atom in a ®@d pentamer cluster affects its activity and
selectivity. We tested each €Rd pentamer during oxidative dehydrogenation of
cyclohexene. From our six pentamers {C0uPd;, QisPh, CuPd, CuPdi, Pd) were
active 5 clusters containing palladium, clustes Gas inactive throughout testing. We
observed a major difference in the activity of mixed clusters during the first and second
ramp (lower activity during the second ram@here was no significant change in the
activity of the cluster Pd Even with the change in activity, there was no notable change
in selectivity. The selectivity of the bimetallic clusters was 100% toward benzene and
the selectivity of Pgwas over 98%, ith produced cyclohexadiene and £18ss than 1%
each. The findings from this study show the difference in the properties of each cluster
(exact composition plays a key role). It also shows the potential of mixed clusters in
catalysis.



Performance predtion of organic flow battery by
mathematical modeling

Jur aj Vol eSini ( B3)

Skolitel: Ing. Petr MazGr, Ph.D.

The surge in renewable energy and weatlo&day dependency emphasize a need for
safe and reliable stationary energy storage. Redox flow batieffRFBs) presently offer

the perspective storage solution. Most RFBs rely on vanadium salts, yet the fluctuating
vanadium cost motivates research for alternatives. Organic electrblgsed RFBs
(ORFBs) can be significantly cheaper and modified to mestedierequirements.In this
work, we developed a mathematical model to study and enhance the performance of
organic redox flow battery. We have separated the battery into four compartments:
positive and negative haffells, and two tanks. The model descsbthe change in
concentration of each chemical component and the change in volume of electrolytes.
The membrane transport of active species is described by the NBtastk equation

and the transport of water is driven by osmotic pressure difference. &scribe
electrochemical properties, we use the Tafel equation to calculate overpotential at the
el ectrodes, Ohm”s | aw to determine voltage
equation for equilibrium potential. The model results are validated againstmxental
measurements. Using the model results, we can increase the battery performance and
efficiency for realworld use.



Artificial neural network as a surrogate model in PLA
bioplastic production

Bc. Kevin Klee (M1)

Skolitel: | nBhD Al exandr Zubov,

The most widely produced renewable and biodegradable polymer is polylactic acid
(PLA). A multiscale mathematical model has been built to determine rheological
properties of PLA melt during production with the potential to become a soft sensor in
on-line optimization and control of golymerization reactor. Unfortunately, prediction

of detailed polymer molecular architecture using the Monte Carlo method (which is
incorporated in the developed model) is computationally demanding, thereby limiting
use d the model in real time during production. Therefore, the goal of this work is to
develop an artificial neural network (ANN) as a surrogate model to be used itimeal
PLA production. The structure of the employed ANN is presented along with a
descripton of the process of deep learning as well as sampling points generation in the
model parametric space using the Latin hypercube sampling method.



The Characterisation of Capacitive Deionization in
a Microfluidic System

Bc. Richard Lego (M1)

Sk oldiotcel ;-1 ng. Zdené&k Slouka, Ph.D.

With increasing population growth and everore-threatening climate changes,
freshwater accessibility is becoming one of the biggest concerns of modern society.
Since the predominant portion of Earth's water is saline, hasimgsfreshwater from
saltwater reservoirs is a direct and viable solution. Among the various water
desalination technologies (e.g. reverse osmosis, electrodialysis), capacitive deionization
(CDI) stands out as a great alternative for the desalinationvefsklinity water. CDI is a
groundbreaking electrokinetic water purification technology which holds immense
potential to address these global freshwater scarcity challenges, due to its energy
efficiency and versatility. The CDI process resides in applyixtarnal voltage across

two parallel electrodes, between which a concentrated solution is directed. As the
solution flows alongside these electrodes, dissolved ions are carried by the direct
electrical current to the charged electrodes, where they ammaperarily stored. Thus, a
deionized solution exits the system. The main goals of this project are to (i) employ
nanostructured materials as electrodes in CDI systefiischaracterize the CDI process

in such systems, and (iii) determine the influenc@micess conditions.



3D printed bone implants based on sintered
hydroxyapatite
Bc. Peter Feiler (M1)

Sk oldiotcel :1 ng. Mari an Janek, Ph. D.

Recovering from hone fracture is aery complex and strenuous process. In the cases
of especially complex fat ur es wi t h bone | oss, t he human
recovering on its ownln these situations, where surgical intervention is required, bone
tissue engineering can be used to create bone implants, providing structural support for
the growth of anew bone. Hydroxyapatite (HA) has been widely used for these
purposes due to its natural bioactive properties. However, to ensure favorable
conditions for the growth of the bone tissue on the prepared scaffolds in addition to
being biocompatible the scafid's porosity needs to be within a specific size range.
Standard methods of scaffold preparation are not able to guarantee the desired
porosity and thus, there has beencantinuous search for novel means of HA scaffold
production. 3D printing is emergirag one of the most promising methods, allowing for
the material shaping of very complex scaffolds. This technique meets the individual
patients’' requirements while being able to produce the desired porosity distribution
within the implant. In this work, @& have explored the possibility of using commercial
3D printers to produce sintered HA scaffolds and evaluated the scaffold's mechanical
and biological properties.



Stabilization of suspension produced by @alvent
precipitation in spray dried matrix

Jan Sochor (B3)

Skolitel: Ing. Vojtéch KIim$a

Transforming raw pharmaceutical materials into a desired product is a demanding and
expensive process including many unit operations such as milling, granulation, coating
and tablet pressing.Spray drying is anethod of transforming liquid feed into a fine
powder, which serves as a base for said procedures.Lowering the size of drug particles
greatly improves their overall solubility, since the surface to volume ratio also increases.
To produce naneized drug prticles using spray drying, we can use -@olvent
precipitation creating suspension, which serves as a stock feed. The issue of suspension
instability is solved by immediately feeding the suspension into the spray drier,
interrupting further crystal graith. By adding hydrophilic excipient into the astlvent
(aqueous) phase, the produced powder forms an amorphous excipient matrix
containing crystalline drug with improved water solubility and powder flow
properties. The aim of my work is finding a meifth incorporating spray drying and anti
solvent precipitation of producing powder that would be ready for direct tablet pressing
directly after the spray drying, condensing many production steps into one continuous
process, while improving bioavailability the drug itself.



Numerical analysis of industrial bioreactors for
accelerated tech transfer

Bc. Maxi milian Prachar (M2)

Skolitel: Ing. Ondiej Ka$8par, Ph.

Biological medical products are gaining share in the pharmaceutical industry with 50% of
newly approved drugs in 2022 being biologics. The development of new cellidines
performed at lab scale with later expansion of production to the pilot scale and then to
the final manufacturing scale. To avoid coand timedemanding experiments to
estimate the required operating parameters for different scales, the application for
accelerated tech transfer and scale for industrial Singkeise bioreactors (20@000L)

used at Takeda Pharmaceutical Company production and R&D sites is being developed.
The opeation of the bioreactors is modeled using Computational Fluid Dynamics to
obtain data for critical process parameters inside the bioreactors with focus on oxygen
transfer rate. The established CFD model is used for parametric study, employing the
Design ofExperiment approach to reduce the computation time. A mathematical model
for the relationship between critical process parameters and input parameters, i.e.,
working volume, agitation rate and aeration, will be created. Finally, the mathematical
model wil be implemented in the graphical user interface to offer the production and
R&D sites easip-use application taccelerate the development of new biological
medical products.



Plasmonic Nanosensors: Tailoring Patch Morphology

Bc. Maria Soltésova (M2)

Solitel: Prof. Dr. Robin N. Klupp Taylor

Exploring bimetallic patchy nanopatrticles, this work aims to transform dendritic gold
only patches into more stable and dense structures by the incorporation of silver. The
change in patch morphology induces plasntoresonance, a phenomenon where the
nanoparticles resonate with incident light. This enhances light absorption in the visible
or nearinfrared range which is crucial for optical sensing.The main focus of the work
was on the reaction kinetics as a fundarterelement in understanding the mechanism

of patch formation. It was discovered that a slower kinetics rate favors the formation of
dense patches. Consequently, the challenge became to establish a reproducible method
to intentionally slow down the kinetg; enabling precise control over the patch
morphology, which was analyzed using-UMSNIR spectroscopy and SEM.Thanks to
their multifunctional nature, patchy particles offer a world of (almost) endless
possibilities- their patches can be functionalized serve as optical sensors for chemical
sensing, environment monitoring, and in the medical field, even for disease detection
and diagnostics or cancer treatment through localized hyperthermia therapy.
Furthermore, their applications extend to vibrant pigmis or catalysts, optimizing
surface area to volume ratio.
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1030 Luci e B(aB 3,0 Sprvaaf . l ng. Petr KoCcCi, Ph. D.)

Temperature management during hydrogendadysf methylbenzenes in
a catalytic fixed bed reactor
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Synthesis and characterization of chemically slioked cellulose hydrogels for
flexible electronic skins
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YAYSOGATLIlF LINjSYSyeé | 10AQOyNOK
Cu/lSSZo LINP &aStSLKiAdyN NBRdzZ
ElIi Ska Prosteéejovska (B3)

Skolitel: prof. Ing. Petr Koci, Ph.

Emi se vyfukowawfaok pHygedpivtagni kovaidesél owy nvioz
motory jsou nejveétsi problyemakitloe emi soedso
pomoci selektivni katalytickeé redauk®éi (8CR),
s e Vyuzivaeol iptoorveéz nk amaloyZ2atwyrméngnou medi,
Cu/SsZ13. V\provozu je SCR katalyzator vystaven v

starNuUtvem zvySenych tepl ot pfechazi at omy
ZCu, kde Z o0zsntao€ unjae avtaozomué hniii ni ku v zeol i tu.
byt bl okovana sl ouceni nami siry, které puso
funkce katalyzatoru a mUze mirtamnca dtléstloe dperka
byl vyt vof emowuhatl e npaotpiicskuyj i ci ki netiku trans
béhem teplotniho starnuti katalyzatoru. Zar
na aktivitu katalyzatoru prfi oxidac¢nich re

oxidace NO, N CO a SO King i c k é parametry byly vyhodn
experi mentladmdrcdat ararti hzo reaktoru ziskanych ¢
Vyvinuty mo d el umoznuje pfedpovidat VYVO,j

-~

konverzi 8kodlivin pfi dlouhodobém provozu.
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Moni ka Pol &cCkova (B3)

Skolitel: prof. Ing. Franti ek Steép

Pol ymér ne peny s U Siroko vyuzivanté spol o«
schopnosti am, nBekepnodihimiott nkéonsut | préoist redi u. I
vsadadzkovy pr ocaeust onkal pdeviieo,v akneiday vi e vodnéd suspe
vystavena naduavadIltue pplroit ez vpyoSheynbounp Utcleag k us aa o k o
pol ymér u. Pri t ekagr etgaapclidt en ad movheandyzceh p ol ym
vel kych mgphétudkoye potreba pridavat do syst én
zabr anugdgiu¢aga vyrobny pdockéddzzdl yln&Za a dall c e mL
zl epovaniu. TA&a&t o pr adwyar ise § iktlgandgtree Cabee jkul adhw hzAi

Jeden zno zZ ny c h déovodov j e stabilita suspenzi
porovnavanim vel kostnej disatsrpiem@mddaenhy engsr e g u
koncentraci ami adi tiv. P felo rospyustnesti vovodmeg d Uvadl o
suspenzi i, coho n4dsledkom je zmena pH prost

faktor , vtketjotroy pbrodlci takti ez skumany.
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Adam Opravil (B2)

Skolitel: ipsreokf .Stlénpga n efkr,anPth. D.

souCasné dobé spadada sedmdesat az devadesa

atné rozpustnych ve vodném prostfiedi. Ter
¢Civ po peroralnim podani a zarvovwvefii bi phkag
Sit tento problém je wuziti glukanovych £
ganel z kvasinky pekafské (Saccharomyces
ho jednoduchost, rychl ost a njiakoenabkbbkbadoyv
tivni | a4tky, ¢imz zvySuji jeji rozpustnos:
amorfni povahu. M& prace se zabyva pfipr
rmul ovanim do tablet. Tabl ety ppfaguraj i d
vkovani . Dadale umoznuji snadnou optimali za
rametrid a sloZenim formulaci. Za pomoci n €
ukanovych ¢¢astic na mechanickt, dezintegr a



Preparation and optimization of lipid and ligcte
formulations for enhancing cannabinoid
bioavailability

Hynek Housar (B3)

~

Skolitel: prof . | ng. Mi rosl av So00S§

This work targets the potential use of cannabinoids in the battle with inflamngato
diseases such as rheumatoid arthritis (RA). These -plased compounds from
Cannabis sativa can interact with the endocannabinoid system and many other cellular
receptors in the human body and thus reduce inflammation. Our goal is to test the
possibilty of using various cannabinoids for the treatment of RA. A common problem
for all cannabinoids is their very low solubility in water, resulting in very low
bioavailability. In this respect, diased formulations can improve bioavailability;
however, on he market, only oil solutions exist, with no study of how droplet size
would impact cannabinoids bioavailability. Therefore, our goal is to prepare stable
emulsions with various droplet sizes. This was done through processes using Ultra
Turrax, membranessonication, or higkpressure homogenization. Consequently, such
emulsions were tested in vivo on rats. Based on the results, it was found that the largest
interfacial surface might not be as beneficial for bioavailability as we thought, and there
was an ofimal droplet size with the highest bioavailability.
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Barbora Saskova (B2)

(0p)

Skolitel: Ing. Filip Zavf¥el
Glukanoveé <castice (GPs) se daji vV yiunZ it pro
fagocyt 6zy. Odrdsapmia rmelamogastgrec@ap (o tent o syst én
jako in vivo mo d e | S krdtkym generac¢nim <asem. Vy
of ungovani tohoto systému dorucovani | &t ek
schopro st i bézné pouZzivanych zobrazovacich met
vytvofeni kontrastniho média na béazi gadol i
|l okalizaci ¢astic uvnitfP organisml pomoci me

rezonace MRI).By | a navr Z enirasituhe b oklaolpdv dr avy kompoz
GPs a gadoli ninanddae®Ghcem@gGahafovyPrgel piiGur a\
kompozi toGsbyd a Gdryuzi GHCHCO®)a tT8AH pra kompozity

sal ginatovyemkgel amg(i miait ut es tGavWd n i met ody nal
Ob é cesty pfipravy byly optimalizovéany. Pr
mor fol ogi cké vliastnost.i (jednotlivé Castic
pfipravenych komperzat tha buwdkd k@wayné obsah gad
a cytotoxicitu.



Temperature management during hydrogenolysis of
methylbenzenes in a catalytic fixed bed reactor

Luci e BartoSova (B3)

Skolitel: prof. Ing. Petr Koci, Ph.

The majority of aromatic hydrocarbonare harmful to living organisms and the
environment. Handling these hazardous substances is a crucial part of petrochemistry.
Afrequently used processing method is hydrogenolysis, a chemical reaction that allows
the breakdown of an aromatic cycle by thédition of a hydrogen atom to the resulting
molecule. This allows better utilization of aromatic hydrocarbons by transforming them
into simpler alkanes, which have wider industrial applications. However, to obtain
desired products with longer carbon chajng is essential to keep the reaction
temperature within the needed limits. Otherwise, the process is degraded by
hydrocracking. This work aims to understand mass, momentum, and heat transfer in
anexperimental packedbed reactor utilizing the develope@<1)D computational fluid
dynamics (CFD) model validated on the data supplied by the industrial partner. The
longterm goal is to design an industrig@actor configuration to keep the temperature
within the stable limits optimal for reaction selection.
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Lukas Bednaf (B3)

Skolitel: prof. Ing. Petr Koé¢i, Ph.
Ve spalovacich motorech wvznikaj:i jemné saz
Kji ej i ch odstraneéni sceaspobazi vPeer mehbil ipteavngt
zkl i ¢ovych parametrd filtru, nebot ovlivnuj
filtru. Cil oebrtagtovyphadeaetj eizszkanych rentgen

rdzné vzorky porézniochpotvieldetd ppewepbdbh | st
Vprvnim kroku jsou obrazovad data viyamecita na
zpracovani obrazovych dat je zkouman vilIiv r
rozliSeni jednotlivychtdraijeZpakapievedkoms:t
sit a vyuzita ©pro CFD siomuldazwik pbd kKt ampd hym u
tl akového pol e | e pak vyhodnocena pradmeér na
pfedpovézenada modelem paméidesnedinpedratnyenyd nidenxa
Vysl edky ukazuji dobrou shodu mezi simul ovar
s rznou mikrostrukturou steény.
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Impact of additives on triboelectric sorting of plastic
waste

Mar ek Drapela (B3)

Skolitel: prof . Dr . |l ng. Jur aj Kose

Many alditives are used in the polymer industry to improve products. These substances
can negatively affect the recycling process. Thus, sorting plastic waste not only by bulk
material but also by additive content can be valuable. The presented work focuses on
the impact of colourants on the triboelectric sorting of plastic waste. This method is
based on generating a surface charge on the ground waste by friction between the
waste particles and a particular plate. Humidity, size and composition of involved
objects are important. Various commercially available plastics were tribocharged by
vibration in cells made of six different plastic materials. We measured the saturation
charge and the charging behaviour over time. Then we modified selected plastics with
different additives and their concentrations and tested them as before. The effect of
additives was mainly observed in the experiments performed in the PP and PVC cells.
The presence of chlorine in the PVC cell and in one of used pigments is thought to be
resporsible for the different charging behaviour. Measurements with the pigment blue
showed a dependence on the concentration of the colourant. In conclusion, triboelectric
separation could be used for sorting plastics with specific additives from the separated
material.



Synthesis and characterization of chemically
crosslinked cellulose hydrogels for flexible electronic
skins

Al exandra HlIlavacova (B3)

Skolitel: doc. Mg r . Fati ma Hassouna

Electronic skins (skins) are artificial flexible skins mimicking the mechanical
performance and sensing properties of natural skin by transducing numerous external
stimuli into electrcal signals. Stretchable and compressible hydrogels based on
biopolymers have drawn great attention in recent years for developmentsiires for
various applications such as human wearable sensors and feedback sensors in soft
robotics. Among them, cellose, an abundant biopolymer, is an attractive candidate for
the development of environmentally friendly and biocompatible electronic devices.
However, the combination of sensory and mechanical properties is still a challenge for
imitating human skin. In is study, cellulose basdu/drogels are synthesized using
chemical cros$éinking approach based on free radical polymerization of allyl cellulose in
NaOH/urea aqueous solution. Effect of various experimental variables such as the
degree of substitution ofellulose with allyl groups obtained in first step of the chemical
reaction, concentration of the initiator, and reaction temperature on the swelling
degree, morphology, and physiobemical properties are studied using various
characterization techniques.
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Dual functional nanomaterials for the synergistic
degradation of dyes ahsolar photocatalytic
regeneration

Jan Smahl ik (B3)

Skolitel: prof. Ing. Miroslav So065s,

Polluted water is one of the biggest problems facing the world, and a big part of the
problem is attributed to industries using dyes. In recent years, the® leen many
initiatives to reduce the amount of polluted water produced. In this work, | am focusing
on the preparation of a mesoporous nanomateri&hich is capable of adsorbing dyes

on its surface followed by degradation of the dyes under solar irtediaThis should be
very cheap and ecological way to battle this situation. To achieve easy separation and
reuse, the particles were encapsulated into polymeric beads. The resulting materials
showed good adsorption and photocatalytic properties. Under uted solar
irradiation, the dye was degraded and reduced, with the beads regaimiogt of their
original colour. With these properties, there might be a big use of this material in
wastewater treatment, which will provide much cleaner water to peopkmimals and
crops.



Development of higlrug-loading amorphous solid
dispersions using in situ thermal crdisging process

Magdal éna Menci kova (B3)

Skolitel: doc. Mg r . Fati ma Hassouna

One of the most promising strategies to enhance the bidalkdity of poorly water
soluble active pharmaceutical ingredients (APIs) is to formulate it as an amorphous solid
dispersion (ASD) using a polymeric carrier. ASD system consists of an amorphous API
stabilized by a polymer through the establishment ofemmbolecular interactions.
Recent studies on ASDs showed that high polymer concentration is often required to
prevent the risk of API recrystallization during the storage, thus making this approach
unsuitable for highPAPHoading ASDs. Herein, thermal cradeng approach for
development of highAPHoading was explored. Specifically, high loading of
Indomethacin (model API) in thermally crdsgked poly(acrylic acid) (PAA) and
poly(vinylalcohol) (PVA) was investigated. First, the solubility of indomethacihe
polymeric matrix (i.e., PVA and PAA) and their mutual miscibility were determined by
calorimetric measurements followed by the construction of the phase diagrams. Then,
ASDs containing 90 wt.% indomethacin were preparethtsjtuthermal crossliking of

PAA and PVA. The effect of various processing parameters like time and temperature of
crosslinking on the sokdtate properties and the physical stability of the prepared
formulations was investigated.



Understanding diffusion of gaseous penetamt
polyolefin melts

Vanesa Virsikova (B2)

Skolitel: prof. Dr. Ing. Jur aj

To optimise material performance and achieve more efficient production and recycling
methods, understanding transport phenomena of substances through materials is
essentialsince it predicts their behaviour in various conditions and scenarios. This work
focuses on understanding the diffusion of gaseous penetrants in -seysialline
polyolefin melts such as HDPE (Hitgmsity Polyethylene) and LLDPE (Linear-Low
Density Polythylene).These polymers are important in various industries due to their
unique propertiesThis study aims to develop the pressure decay method and apply it
for measurements of diffusivity in polyolefin samples. The experimental procedure
involves degassg a sample at the defined temperature, and repeated pressurisation
with a penetrant gas. First, the pressure changes due to sorption and desorption are
recorded. Then, the data is used to calculate the diffusion coefficient employing Fick's
second law daulated by the finite volume method in the Matlab program. By
developing unique apparatuses to study polyolefins, one can better understand complex
semicrystalline systems and transport phenomena in sergstalline polymers.
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Jakub Fi Sner (B2)

A
A

Skolitel: Ing. Ale8 Zadrazil, Ph.D.
Jednpmolkzl é mi nove Vvyvijenych |l éCi v je jeji
medi-ddclhe BCS kIl asiOf% klakdi vs pdaad ak aatzegdor i i [
Spatnou rozpushnhae&€ei biodbswveprokti . Tento p
mi mo jiné vhodnou formulaci, n alpif i ki yagt aslei cfk
nanocastice | atky, CAaeY¥y $§ic mevozhhjdeeralig m& kpiomr db c i
| okdl ni supersaturaci pFi rozpousSténi ve fyz
| épe pouzZligtbéymhohva onemocnéni. Mo j e prac
nanokrystald kontinudlmridtenitniésno | zveefnitznenip r erce
funk¢&énost.i tohoto prototypar ovVhaaniidap e o nzéanfni
parametr 0, tedy <cel kového priadtoku, koncent |
konkrétnich stabilizatord, |édliva, kankoé&mnmistn
filtru. Viiv jednotlivych parametr byl vV a
svyj i mkou vali dovaného byl 'y fixni, a byl y

parametru na vyslednou distribudil ewmelpirlaacst i
jednotlivé vlIiivy popsat, a zaroven zajistit
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Jana Jarolimkova (B3)

Skolitel: prof. Ing. Petr Koci, Ph.
Se zhai S usje klimati ckou situaci pfichazi p
mnozstvi Skodlivych pevnych C¢&astic ve vyfu
uautomobill se spalovaci mi motory je mozné |
nutnoutsosgasémid pro oSetieni spalin. Ve fil
sténu z keramického materi al u. Tato prace ¢
mohou pUsobit na mikroskopické pevné <CcCasti (
povrchoveéhoMondéeblojppopi sujici elektrostatickeéeé
do jiz existujiciho CFD modelu toku plynu s
spojeného s feSicem pohybovych rovnic pro |
vypocet eVektrsddt ajte clCoul ombiUv zakon, P O MO (
intenzita elektrostatického pole generovanéh
na opacné nabité nanocCastice v proudicim pl:\
Provedenda suwiudld e p@7ietdipwoni viiv elektrostat.i
a¢innost . Tongméfvenymul aedxupes i ment al ni mi dat
zachyt <¢astic, nez by odpovidalo pohybu ¢asH

silami a Brownovym pohybem
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Lukas Ziebiker (B3)

Skolitel: prof. Ing. Petr Koci, Ph.
Vsoucdasnosti je kladen st ale veéttisSm pdidircahza zneaj
st &al e ipfliesgniésjlSat i vni nafizenicia éami ssgfsapalk
plynd se pouzivaji katalytickéxxd@GH)tnay, pfen

zdravotné nezavadhr®) paodadakoyen CDachytavaji |
Vzorky kh al yti ckycht &t bt pi A&pb ukjoisidéi ewr v o o@®h oz sub

svoStinovou strukturou, do Kkt edAGs. j Kln&d&moefen
parametry kat-dliytirakyndh affiinno&t, tl akova zt
zadvisi na mikrostruktufe filtru a méni se se
vyvoj filtracé¢ni 0c¢innorsGanau trhiakkroossét rzutkrtautryo u
katalytickeé vrstvy. Filtry s katugliy zmitzok ceun
tlakovou ztratu, ale také ni zkaua lpyztéttoerCenm
nanesenym na vnéjsSim povrchu stény maji Vysc
vy SS§i tlakovou ztratwpriBebuobanadafiii ghibst e
itlakova ztrdata postupné zvySuji. Namé¥f enaéa

svhodny mi provoznimi vlastnost mi [ kali braci
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Adam Josef Vadulk ( B 3)

Skolitel: prof. Ing. Franti ek Steép
Jednou ze zasadnich soucast:i GUspésné | écCby
pfredepsanou | &&atBrnaou nmnbrzis.t vBm | ékd vzrlst a
vyneché&ani jedné ¢denowi e€lek ydmiverkg k lcaodky jpr os sys
péce (odhadem 125EUnN .l ike dt EdyR zZzaoEwntéf evbi  zj ed
tyto | éCebné rezi my. Toho | ze dosadahnout nah
kapsl i pl nénou mi neet Abkdi akm. uMbhinobahbhéet Gc
chovaji podobné, jako bézZné tablety, ale ob
aj sou tedy znatel né mensSi . Di ky vel i kosti
personalizované kombinske, avpshednyi mécieyap
obsahuje pfresné stanovenou kombinac.i GCi nny
pradce se zabyva provedenim kvalifikac¢ni stu
i nformaci o pacient oviabduettoymadtoi czZkeyl aktoi mboi vnyucjh
si tato préace klade za cil stanovit rozmezi

poZzadovana pfesnost a rychlost stroje.
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Adam Pipiska (B3)

Skolbteltnd. Frantisdek Rejl, Ph.D.
Termografi a s a ukazuj e ako potencial ny Z ak

stanovenie efektivnej medzifazovej pl ochy pi
zmerana termokamer ou zamer annyouv nsay shtléandei nsu pnii

O inej tepl ot e, zodpoveda teplotpeufavaypyédho
chemicki inzinieri. Dal 8im krokom vyvoja tej]
rozhraniavs y st éme tvorenom | ami nidhulnen ttneeC Growd ikavcai
pl ynom, kde doché&ddza k sucasnému prenosu t
sustreduj e na technické rieSenie experi me
experi mentu j e kI acové zabezpecCilt Il ami narn

di st rvHRkvapalimyrsoy st ém ri adenia vysSky hladiny. Tu
riesené umiestnenim statickych mmaxtéerroval pozd
priepustného pr e infracerveneéeé spektrum na
termokamery. Mir uhejpr@ae®tisa venujeme meraniu koef.i
vpl ynnej fdze met o6dou absorpcie amoniaku do

mer ani potom opti malaisz wlmjveemd ek camp&trrau Kioiyu ta k ,
¢o najni z38i o cegachmoty vpdtyin nperje nfcdszue .t
okno z KBr ‘/;’"H :/ distribttor plynu

PTFE rém

; distribdtor kvapaliny
vstup kvapaliny
staticky mixér

vstup plynu

hydrofilizovany povrch
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Romana Hupkova (B3)

Skolitel: Ing. Viola Tokéarova, Ph.D

t

t

obi 6m oznacduje kolektivne spolocenstvo
tel sky origeasntioz muas .t Klag dgr endst avuje | ed,i
zahfnat bilidny mikrobialnych buni ek a
odliSuju od jedného miesta k druhému.
Zitosti mi krajbpiidmbvsivl Zémwtepojakmi u so
ava nasSe chapanie ich vzajomnych interak

0j a. Cielom tejto prace je pripravit mi

t

Z
V4

ar ou a skumatktierti earl ankyarii e brmaikzaimi ba Spds
NRuje vytvorenie alginatovych hydrogél ov:
abezpecCila integrita a stabilita hydrogeé



o d

Chemickeée i nzenyrstvi |

MI STO: B 06

KOMISE
prof. Ing. Dalidgil Snita, CSc. (pfedse

l ng. Ondf ej Kaspar, Ph.D.
|l ng. Mirosl av Vecef a
Il ng. Lucie Pilikova (Skoda Aut o)

Bc. Jan Halouzka (Lovochemie)

Il ng. Patricie Novotn&a (Synthos)

PROGRAM

08301 I Kt 2Sy N

0830 Vojtéck BBammplrof. | ngPhDRranti ek Stépanek
t NLINF @1 | OKF NI TAOSNRTFFOS FFNYIFOSdziaOlS 7
nanosuspenze

08:50 Bc . A n n aMi1S$Ingi Alexandr Zubov, Ph.D.)

t NEBRA1OS LR ONDOK2GFSK2 yILISGNG a3 BRADEINY NP
rovnice

09:10 Bc . Karol { Ma, Sl ogkobé&ni sa Lizonova, Ph. D.

5SLI2GYN F2N¥dzZ  OS LN f21tfyN nNI SyS getfd
pole

09:30 Bc.Rostisav _HMIKa I ng. Al eS§ Zadrazil, Ph.D.)

a2zRSt LI aABYNK2 YNOKI YN YA{INRTF{dZARAO| SK2
precipitace



10:10 Zuzana QodBBf,alpawd . l ng. Petr Koc¢i, Ph.D.)

wnYSye @ 1tN620EORIBAONBEKE2FAEOKHA BT+ OA AT 2
I OkKeOSyeoOK aliN

1030 Bc. AdrianéMAuyglesginMaai a Zedni kova, Ph. L

a2RSt20FyAS 12N¥1TAS @ (GSOKy2t23A012Y 21N

10:50 Si mon HWBMBi,nek of . I ng. Petr Koc¢i, Ph.D.)

{AYdzZ | OS T+ OKeélidz 6t AaGA0 @ | dziz2zY20Af20SY ¥

11:10 Bc . KryStMX, Dlomgi.dakLuci e MasSkova)

t NLINT @1 1 2YLBIT & SHNDRY SR ¥ NIFE & d&R Ot Y NY |1 G A
11:30Bc. Ji(M™Ml,Hdmlc. I ng. Zdenék Slouka, Ph.D.)
aSi2RI LINNLIN> gé aeaidSY4A LINR @eNpodz 3St20e

~ z

geKit OSYN geat SR1 4
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Vojtéch Hampl ( B3)

Skolitel: prof. Ing. Franti ek Steép
HI avnim neduhem peroralné podavanych | éciv
zplUsobenda jejicthi na zgkerume abzipluisttonuo.s Ty | sou
vel mi ni zké, coz m& za nasledek kompli kace
Gpl né zavrhnuti. Tento probl ém se Casto fFeSi
|l é¢iva a exckeiemtydeniTondlkeldadl, nebo u konk
postup mozny. MozZznym FfeSenim, kterym se ve
farmaceutickych | datek za pomoci kol oidné st e
jako meziproduktrychdenizpbspbwiSe éni, a tim
dostupnost. Samot na nanosuspenze pri st anc
veSkerou G¢i nnou | &t ku fadové rychl ej i ne?z
adadvkovani suspenzi d&lfed | zpraeovagwrdamup ame C i
susSeni az do finéalni | ékoveée for my, tabl et
bi ol ogické dostupnost.i a modul ovatel nost kT

pro dosazeni vys$sSi hladshyuveknowaani kr vi Ci
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Bc. Anna Smidova (M1)

t N
RS

Skolitel: l ng. Al exandr Zubov, Ph. D
Vnas$i praci se zabyvame predikci povrchove
kapalinap arTaaat o vel i ¢ina se vyuziva pfi popisu |«
a je vyuzivana pfi model ovadni morfogeneze me
Jedna se ale o obtizné méfitelny parametr,
termodynamidk vy konzistenrtmeiz vnyuytonta syt i odhadovani

zexperi mentVlurziicvl meéatt.eori e gradientu hustot
stavoveé propvrsiuc e adk o Apikowali jsme prbta stamoiou rovnici van

der Waals711- modifkaé van der Waal sovy rovnice, znéame
redalného plynu, jejiz predi-k21vmiimsddia de rad
novy par ametr, pfrinasejici viiv acentricke
béznych steabRoeyrzahajirdtvé@mnmi numerické s-tabilit.y
Hilliardova model u, pouZzivaného bézné pf¥i p
usyst émi prochazejici fazovou separaci. Vy s
hustoty, zn €j z se thskévhothoew ého ( meszoiuf Caazsonvoéshtoi)
rozsSifujeme vypocéty pro nepolarni alkany a

aanorganickymi slouceni nami
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Bc Karolina Slonkova (M1)

Skolitel: | ng. Denisa Lizonova, Ph.

depotnich formul aci pro |l okalni vyl ucoval
pravidla vylucdovana nekontrolované, co0oZ vec
plikacefdcémihie xmami k bakterialni rezistenc
bl ém ¥FesSit, j sou kompozitni castice, kte
olika slozek a vhodné zapouzdfieni | éc¢ive
dmét ematcé&t o byly pfipraveny metodou enkarg
eného déavkovani antibiotika na vnéjsi p o
ahujiciho miokkoKmMystaldi2c RYCm a&nt i bi oti kem
ovat glend®viéyddapky z methakrylovaného alg
stény magnetické nanocéastice oxidu zel ez
j sou nanocastice oxidu Z2eleza schopny induk
aumozni wylrdd ®exmici nu. S ohledem na schopnost
je mozné vylucovat antibiotikum pouze Vv Za
samovolnému uni kani do okol i. Byl a zkouméar
i ndukc¢ni ha efoihii @ vaal neém 0% 2 d od civky a odol nos
podminkéadm fyziologického prostfiedi.

_1
o

- o

C W O ™MT O T 9 N N
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TR N DX
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Bc. Rostislav Huna ( M1)

Skolitel: Ing. Ale8 Zadrazil, Ph.D.
Uvadi se, 4De %p ipirtdimyzsné&veé vyrabénych | éc¢iv
vyznamné snizuje jejich biologickou dostupn
strategii je pfiprava nanoc¢astic téchto | ék
zvySuj e pomerrc hpul ok hgb jpeomu , coz zvySuje ryct
Spatné rozpustnych ve vodé a tim i jejich bi
pfipravy nanoc¢astic se nabizi antisolventni
vpraven do antisolvenni ho ¢ini dl a, které zajiStuje vyl
avzni k velkého mnozstuvi nukl ei . Ni cméné, 0 [
uspofadanivV prateénoného uspofradani je tieba b
podminky, kt ervél asitlnm&t oviviywhejdinych nanokry:
tomuto jevu a optimalizaci procesu je tedy I
v nasSem zafizeni. Tato préace se proto zaby
ageometrie systémummame rpirzZidbodeh va prodbtuo thmém kry
CFD simulaci v ustaleném stavu. Vysledky té
pridbéhu cel ého procesu pomoci jizZ existuji.

krystalizace s neidealnim michéani m.
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Zuzana Coufalova (B3)

Skolitel: prof. Ing. Petr Koci, Ph.
Aut omobily se spal ovaci mi mot ory produkuji
negativni wiriostia@adii wotlnidské zdravi. Pro |
pouzivany katalytické filtry pevnych ¢astic,
pevnych C¢éastic. Jsou temKewmyk ptoa léygtnii ank onuo sV r
ma Z e byt nmaanetsémé& nebo ve sténé filtru. Fi
akatalyticka vr st-ved wkntorgin urj ea kocxed da&jniésSt uj i ci
Skodlivin. Béhem provozu je filtr zanasSen
omezeni pro skantaalkt i pkgouvrstvou, a zhor sit
filtru. Vt ét o pr aci byl zkouméan vIiiv mnozstvi zac
prfi oxi daci CO. Nej prve bpyéltyi  vfzadozri kcyh , z apnoa S k
filtracdnim exmgdrinmenkat abwltacka aktivita fi
rychl osti. Nasledné byl vzorek zregenerovan
znovu zméiena jeho katalyticka aktivita. Y

rozbéhnuti katddyahakarcdu rlkearkwdr zai pfi nizky
rostouci vliv pfi vys$§sSich prilGtocich, cozZ pot
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Bc. Adriana Augustinova (M1)

Skol i tMé&lri al Zg@gdni kova, Ph. D.

Kor6zi a j e zavazmyrmy @h o lplré neemxypseer | i nnyecnht a lany c

systémoch, pri c¢om podstatna Cast prevadz
kpredchadzani koneeptveznfi kaziny cvh  eplreekvtardazrkrei ssoa
zliatinou olovel i t i um, ktoré sl UEi emeri epr oak&ziua tg
touto zliatinou spa@ilsd ami ednavt £eti ldAym Ypotrubi
(napr . bezné nerezové ocel e, alebo vysokote
zddbovdu Vvysokej rozpusptrniodsitaic eg v otjeikcuht i ;nlea z iPerki
viast.i okruhu hrozi kryStalizacipostoppeéaster
upchéadvanie potrubi a. PredoSl é experimenty
potrubia sapohybuje okolo 1062 00 pm 11 ad®ner mVckom syst éme,
pl &novany okr uh, by sa rychlost kordézie mal

kor6znych pr odnukstytvemnpiui td iez@j ejk rychl ost r o
tejto kwarctei ffiekovatzayicatdest poosziedwictvom
model u obehového okruhu na z4&aklIl ardyc hzlnoasltoist i
prestupu hmo trybkep r i prudeni v
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Si mon Hudinek (B3)

Skolitel: prof. Ing. Petr Koé¢i, Ph.
PFi spalovacich procesech dochazi k tvorbé
Skodliveéeé. Abychom tyto Castice odstranildi a
se ve mysuwukobeému filtr pevnych C¢astic. Ten mi
ktery zajistuje konver zi pl yni. Navrh takoveé
vysoka konverze a filtracni G¢innost pri u
studut ét o problemati ky se pouzivaji mat emat i
zaf i zdwii svVost i na jeho konfiguraci a provo
umozZnuje 1D+1D model, ktery pfedpokl ada 1D
transport lpgireis 9Vviti énou bfiil ance hmotnosti, ent a
tfeba pocCitat filtracni G¢innost pro pevneéeé
modelu jednotkovych kolektorad, ktery zjedno
Na zakladé&ypordkia@&mipeeil merst &l ni mi daty jsou
korelace a hodnoty modelovych parametr 0, k t

vzavi sl osti na porozité filtru, prlUGtoku a ve
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Bc. Krystof Dornak (M1)

QX

Skolitel: Ing. Lucie Ma$8kova
V. pridbéhu hi storie byl o |l idstvo vystaveno
nejnarocneéj si se bezesporu ¥Fadi zadvazneé chec
bakteriemi, seker ymi jsme se po objevu penicilinu,
bojovat. Ani mo r Ci tuberkul 6za iz dnes
nebezpecne, nebo snad ano? BézZzna antibiotik

akumul ujipwvogtiveodin,i ma bakterie jsou tak schec
To je jednim z nejurgentnéjsSich probl émlid mo:
é v

se rozvijejici oblasti prol é¢iv, coz jsou f:
aktiva c i dochazi az plGsobenim piislusného enzy
| é¢ba vyuzivajici | &t ky, které pro jejich r
kapsl i. Takovou | atkou je napfiklad allicir
umozifwejsenekovym bunkam celit bakterialnimu n
proto s vyuzitim 3D biotisku pfiprawit strul
allin a enzym allindzu, ve kterych vnéjsSim j

enzymati cké reakce, a tedy TfFfizenému uvolnéni



aSUu2RlI LINNLINI gé aeadasSy LJIN.
LIZY2ON &ad2L) Ft2¢ A0 ZEINJ T A
Bc. Jifi Huml (M1)
Skolitel: doc. Ing. Zdené&k Sl ouka,

Hydrogel ov é Castice pvaypsrtsakvienm é s vféotkluas o w @ ¥ mu
mi kroskopi ckého smr Stpawéniorgiel S| pg dmyeb viausitiitc

castic |l ze hledat v biomedicinskych aplikact
cilovych mi st. Vyroba eflaws titografie prmiokbriohfdl u p d moé c F
syst émech, ve kterych se wvytvari dvouf dzovy
zf azi je obohacena o zlaté nanocCéastice. Ro z
ozafreno kratkym pulzem UV tzvdarend 4 sstkircz,e d&iomZc
vytvrdi. Tok roztoku se nasl edné opet sp
zf okusovaného mista tak, aby se proces mohl
navrh a vyrobu mikrofluidniho ¢i plugvyncah kt er
castic ptri zméné vnéjsSiho prostfifedi. Vyrobni
patfic¢nym schématem, skrze kterou pomoci fot
razidla za pouziti negativniho fotorezistu

vyhot oven pomocit om®kloé rlaizti ddrmafziae pouziti el ¢
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Chemickeé i nzenyrstvi V

MI STO: BO28

KOMISE
doc. Ing. Frantisek Rejl, Ph.D. (pfedseda)

Ing. Vladislav Nevoral, Ph.D.

Ing. Dan Trunov

Ing. Jan Tomek (Mega a.s.)

Ing. Vlastimi Bfi za (Spol chemie)
PROGRAM

08:30 1 I Kt 2SSy N

08:30 Bc. Michal NeuwirtlfM1, doc. Dr. Ing. Milan Jahoda)

a2RSt 20t yN ONnNSYN LR2OINHz @ LISOyeOK f1+ 411t C

0850Bc. Karol i(Mh, Almbdg er Avé&sS Zadrazil, Ph.D.)

t fNLINT @F | &ddzRAdzyY f ALAMRAO]&@O0OK TF2NXNdz | ON
09:10 Ma t y a §B3Hng.yMartin Isoz, Ph.D.)
+é@P22 Y2RStdz dzvyStS AyuStA3aSyOS LINER 2RKIFR

09:30Bc. StarfiMdl,adokKocil ng. Ondfej Vopi ¢ka, Ph.

t NLINF @1 | OKFNJFTAOSNRTFOS YSYOoNYyYy a TFdzyiC
LISNIIF L2 N> OA AT 2YSNA Eéft Sydz

09:50 Bc. Karin Lovrantv(@M1, doc. I ng. Zdenék Sl ouka, P h

/| KENI 1TOSNRTFOS A2y(20S @éeyYSyyeOK LINEBajieni

10:30 B c . Mar ek Ma(fMinimmofKollang.r Petr KocCi, P h

+NOSINR120S ylIytOSyN (Fidlrtelt 2Nz R2 @204



10:50 Bc. Hanna SytskoM1, pr of . l ng. Franti Sek Sté&panelk

{GdzRAdzY Gt AGdz 12y OSydNI OS yI LISNYSIOA avYs

11:10 Mat €] (HBX,zigkrof . Dng. Petr KocCi, P h
bt ONK | aSaidl gSyYyN LI NF GdzZNBE LINR (Sadaz2at yN
typu SOFC

11:30 Bc . L u KMdSdocKDr.lInlg.aMilan Jahoda)
{01 y20SyN NRBOKt2alyNIRNILWNRBAAA @S 1 1dz0Soy

ge Kt WOaYy SR 4
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Bc. Michal Neuwirth (M1)

Skolitel: doc. Dr. Ing. Milan Jahod
Model ovani Sifeni pozaru % pevnych | 4t kac|
procesem, ktery zahrnuje ©poptchemiearay c¢th oj amwni
podilejicich se na pozaru (transport hmoty
reakce-s pal ovani) . Samotny popis tepelného r ozk
materialu vyzZzaduje zadani znacdcnékionepaddtky ¢
parametr 0, které Casto nejsou dostupné. Spec

popis vsSech uvadépyvaki jéadtpsajpegnotdosSovany

proces tepelného rozkladu pevnéhdemgmeri al u
hodnot ami uvolnéného tepla v priUbéhu <casu.
naméfena data se mohou vyrazné | i Sit pri op
silné zavislada na zvolenych experimentalnich
modeloo Ani m prdbéhu hofeni bé&zné kawmycuwediatiismk é ¢
znamych hodnot uvolnéného tepxlpaeri Mgat adkinmnm
hodnotami zp o Z &ar n i zkousSky. Do budoucna se pl ant

vyuzivajicéhoompozskltaedpuel ma zakl adé materi al o
vys| eedbloyw zmodel ovych pfiistupa.
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Bc. Karolina Amblerova (M1)

Skolitel: Ing. Ale8 Zadrazil, Ph.D.

Vit amizeaskup ny | i pofilnich vitamind je <charak
organi smus umi jako jediny vi gwrganismugegdAm synt
podminén pfitomnost: i dostatec¢né silného sl u
zafreni o portaidio& ane VvHdk edomstchhpm& spauizd.v Bet
roku trpi mnoho | idi jeho nedostat kem. Re s
potravinovych dopl inkgneijkdagtéé jmaij i f qprrrou vi & laart
plnénychrotpjg&meéinsgmi nem. Nova vyvijejici S e
doplnkd jsou tzv. ,oil mar bl es*® (ol ejoveée kul
rozpusSténa aktivni | adtka | ipofilniho charakt
je zejménavyihtopmogpugzt nost a biodostupnos
davkovani a relativné | evna a snadna pfipray
kuli ek vibsagijugk®@i akti vni l at ku a Xxontrolo
viednotlivychckulviySlokohicpoamé kapalinové chr.
j sou studovany parametry ovl i vaizwjl iegiov mal z st

O

kuli ek pomoci disoludnich testu.



+é@d22 Y2RSfdz dzySt S AyaStA3a
gée FTdzl 208 OK LI &2y a4

Matyas )Khyr (B3

Skolitel: Ing. Martin Isoz, Ph.D.
Pro vyvoj katalytickych filtra, které umozZi
vautomobilovém pridmyslu, je klicové dokazat
jeho makroskopické paztama&tay, f i lakovargersiout &il m
Skodlivych plyn. Existujici numericky model
katalytického filtrujjee pryeltmi Zvwaydpadkdt nvé vn &aro

pfristup, ktery bwoumpied| keypdtetnéblbee sazi
mikrostruktury ar y chl ost ni ho pole proodingicho pplignwpl

j evi pouziti met od hl ubokého uceni: Cilem
architekturu umél é newrdomeya#e zseinttéa cweC evtsntéu pan
addl gomsoci exXxistujiciho vypocetni hjoejnmarmuel u |
uceni .

rychlost na vstupu: u=0,01 ms™! u = 0,05 ms™! uw=0,10 ms™!

Uz [ms™?

0.75

[ 0.60

0.40
N

[ 0.20
0.00

rychlostni pole:

[[]volny kanslek
: - [Jsubstrat
. - g .
b saze
- -y S .

Usazovani ¢astic v modelové geometrii

usazené cdastice:

~ LX)
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Bc. Stanislav Koci (M1)

Skolitel: doc. Ing. Ondfej Vopic¢ka,

PfFedmétem préadce je pifiprava a charakterizac

zpol ymerni ch siti pfipravenych fotoiniciova
polyethylenglykol pdiomEnwnlyzd ummn @P EfGDRR cial i z o
nanocasti c, konkr étné pol yhedr alniho ol i go
funkcemi (Acryl o POSS®) . PFidavek Acrylo P
vl astnosti separac¢nich membr an, kteeistikyaké o¢cC e
Rel evantnicichpfaptavengch me mbr an poskytuj
spektroskopie (FTIR), dynami ckd&d4 mechanicka

charakteristik. Cilem |j g eqgpgdtcihmgloiuzaad treobin
separace pr 0myhsisonéé ir ekloensanttmuiconi ch i zomer @



| KFNF TO0SNART FOS A2y (020S ©géyYy
Bc. Karin Lovrantova ( M1)

Skolitel: doc. Ing. Zdené&k Sl ouka,

Sharastajucim dérazom na udrzatelnost sa zvy

technol bbeédch eliminédcie stopovywdhdnmrchzst i e
zdroj och. V tomto kontexte predstavuje el ek
vyuzivajuoaci na realizaciu i o0novymenmned@apgilvi c
Speci fircé&svoidbnnéyhov r ozt oku. Nas§ vyskum sa préa
charakterizaciou tychdloelktarsitd ko m kpojdauj , i kdcde Sd
zndmemu ako koncentracdna polarizaci a. Na z¢é
schopni ur ¢Ccf st axatmispioadm,é ktoré nédm pri amo
oichschopnost.i selektivne viazat a izolovat =c

ponuknut podrobnej Sie pochopenie selektivny
ovplyvinuju zdokanmdwnu znisk&jasmniycth t echnol 6gi
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filtru

Bc. Marek Martinian Kol ator ( M1)

Skolitel: prof. Ing. Petr Koci, Ph.
Pro ¢isSténi vyfukovych plyn ze spalovacich
filtry pevnych <&éastic, které jJjsou kompaktni
filtry jsou vytvafreny napéddemiémvomdkheéo Sastpien
por ézni keramicky filtr. U katalyniovkhah fi
me z i t F emi parametry: ni zkymi tl akovymi ztr é
katalytickou konverzi pl ynnych Skodlivin. T
vliastnost mi nanesené katalytickléé vursstvwy rmNaa
vnéjsSim povrchu stény zvySuje filtracni ac
skat al yzthé¢ mkémvivst vé uvnitfi poérld stény. Tato
vicekrokovému nanasSeni katalyzatokat arypt dolk y
filtrd. Jsou nalezeny vhodné postupy a kIl i¢c

kroky nanaseni . Struktury pfipravenych Vo
zel ektronového mikroskopu a je dvoakutovan j e
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Bc. Hanna Sytsko (M1)

Skolitel: prof. Ing. Franti ek Steép
PFi navrhu a vyvoji | é¢iv je nezbytné veédeéet
opti mak v & ndi§.vi sitaikt | ékafdm nebo farmaceutic
| é¢iva uvolnuji z kapsule nebo Cabemceéta |
préace | e studium vIivu koncentrace | éci v
membr anu. &ejenepbdhim z klidovych parametr(
vstfebavani [ nadsl ednou distribuci V organ
bari éry v gastrointestindlnim traktu (steén)
cilovych mi st a vpebrumiekadbcihl.i t i zlke¢i va omezuj e
it¢innost cel ého | é¢i vého pfipravku. V teét
experimentalni mod el bi ol ogickych bari ér. C
ternarni kombi nace Iva &i.v Za efxlpwear ermend rad mii ch
per meabilitni koeficienty, popisujici ryc
me mbr anou, a distribuc¢ni koeficienbgynypopi s

roztok. Metoda poskytupeekhtveaatetpedméail dakn
jiné |1 atky skrz liposomdlni membr anu.
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bt ONK | aSadl @Sy N I LI NI & dzN:
St STNPOKSYAO1 80K LI fA@20é0

Mat €] Honzi k (B3)

Skolitel: prof. Ing. Petr Koci, Ph.
Vsoudasnost i j e kvladandie no bdnlorvai zt eh & yneegvuyzhidbrdo j G .
tohoto zplsobu ziskavani elektrické energie
nedostatky. W yr ovnani nestabil it j e mo Zz n é Vyuzi
kompenzaci, naptft. pfecetrepraivea.ci Jaekoe ktvih@rdmy
dl ouhodobého wuchovani se ukazuje prfrevedeni
ener gi epnelboaNHf . kHer é jsou stabilni a mohou
at ransportovany. elelraltemvzo @ ¢ n yéclha n & yji simiu ( SIOKEYC)
pracovni teploté do 700 °C vyuZzitelné |jako
ul ozené va&NHfzgprémé nth ener gi i el elotrréizank o ua.n o@lya
Ni-SmLCe . a por ézni oSks@adeakd®, Lme zi ni mi g j e ne
me mbr apBasEml ouzici jako elektrolyt, ktery u
iontld T@Qt o prace se vénuje navrhu a sestaven
zahrnuje reaktork er ami ckych trubek, ve ktemémuje umi
1 c¢m, pfivedepo NHapl ikvaanoHlé a vzduchu ke ka
hmot nostniho pridtoku ( MFC) , el ektrochemicl
aanalyzatory slozeni vystupnich-MS8).ynd (Magno

®

®

1: Tlakové lahve 4: Reaktor 7: MS
2: MFC 5: ABB Magnos 8: Termoclanek
3: Trubkova pec 6: EIS 9: Ridici PC



{GFy2 Sy NK NBNRKHE A2fa80 yINO T 1 dzO &
LJ2 ONYNBAN vy 2 & G A

Bc. Lukas Kill ar (M1)

Skolitel: doc. Dr. Ing. Milan Jahod
Zakl adem poznéani o vliastnostech materi ald |j
zkousSky, pfi kterych se zkpaumapypf vkladnbepli c
vzplanuti, rychlost uvolfhovani tepla ¢i ryct
ovliivnény proudénim plynid,hokivelnlii ap fo dsvtoudow sk
Proto ma s my sl rozliSovat zkosBhyeowr, veadkrmr
zprostortd, kde se zkoul8ky provadéji je zkusSe

energeticky efektivnich budov CVUT (UCEEB).
normou specifikovanych podohywkknékimheaabgninedo

i di, ¢i pif i smérfodPritii . vykadu ¥lkadgle h p k opvodzdéérnnyic h v
mi stnost na UCEEB bylo vypozorovano, Ze se
mo h | by ovlivinovat priUbéh zkoudséeknici Czhpii @

pradce je experimentdalné nmmefmostriychl bsf zpheé
apomoci CFD fe8i ¢l FDS a Ansys Fluent vytvo
mi stnost. a overit nezadouci molzinvosp i o wdé miv
geometrie mistedaskci sméeapgbati ko charakteru
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Chemickeé i nzenyrstvi V

MI STO: B139

KOMISE
prof. Ing. Miroslav So6%, Ph.D. (pfedseda)
Il ng. Luk&as Valenz

l ng. Jakub KIi moSek
Il ng. Vit Zvonicek, Ph.D. (Zentiva, k. s.)

Il ng. Zdenék MiOUhl hauser (Orlen Unipetrol)

PROGRAM
08:30 1 I Kt 2SSy N

08:30 Bc. Albert Behnef M2, pr of . Il ng. Miroslav So0065§, Ph.

QELISNAYSY(GttyN RFEGF LINRB &iGdzRRAA 12ft2ARYN &

08:50 Bc. Samuel Uhliarlk M1, prof . 1 ng. Franti Sek Steépane

hLIGAYLFEATH OAlL @GéNRBOYSK2 LINRPOSadz YAYAlUlofA

0910 Bc. Mar ( Mbh, Skoga Ales Zadrazil, Ph.D.)

Kombinag NA O1 &6 @gégz22 LISgySe ftALMARAO]IS2 tAS12¢

09:30 B c . Mar t(iM2 ,Splunrgnny Petr Mazur, Ph. D.)

YL OAllye 022a0SN) LINE NBR2EYS LINASG2120S

0950 Bc. Adam(Modsd¢ oviBn k | ng. Pavlina Basafova)

+ L 80 LRONDK2g2 |10iNGyeOK ftt 21 ylI @tlaidy

10:30 Bc. Oliver Morave€ M1, pr of . Il ng. Franti $ek Sté&pane

aA{INRG6tAGAO20S aealdgwevinOA Gt A @S yI  dzZf GNIT ¢



10:50 B c . Katefi(mM&, Slpamifnovag. Franti ek Stépar

58aA3y LINAG26YySK2 Y2RSftdz LINP aidzRAdzy | LI
syt R2ZNRGeéYA | AYdzyyAGYyNYA odz{l YA
11:10 Bc. Alina Mamedova M1 l ng. Viola Tokarova, Ph. D.)

bly2i2L23aANF FAOL S LIR2IONOKeE LInjALINI @Sy S LX 1Y

11:30 Bc . Mari a( Mt achdofovabDr . l ng. Tomé&sS Moucha
+LX &g OAa12T AG80YY e OKRWIOR2DBYHz & YA
gektt OSyN geat SR1 4
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Bc. Albert Behner (M2)

Skolitel: prof. Ing. Miroslav So065s,
Pol ymerni kol oi dy | spaut elnem@ll emniv erhant e rsiiarl oyk
apl i kaci, at uz se jednd o vyrobu polymer 0,
Vsoucdasnosti se produkuje vice jak 20 milion
pfrevazneé vznikaj.i emul zni pol ymeri zaci, k de
poy meru ve fazi kapal né. VI astnosti |l atexu z
Debyeové délce a také povrchové charakteri:
ovyvinuti met ody pro experi ment &hlediska char akt
kolodni stdbbstabyl i Kaci kol oidu mize dojit né
pfitomnost elektrolytu, t&Epkatda jrelpo!| meneh ani

vystaven dost atecnému smykloomdenuacnap@adt i cdc
pfecmodel ého systému weékgteedr.yctho pmi Zpeadeygth w7

(vyroba pol ymer 0), na druhou stranu ] e C
akvantifikovat. M ét o pr aci byl pol ymerni |l atex zkou
méfen prave vdpé&tismykoke@&lhowi chni stabilitu. Z |
dat dava kvalitativni pohl ed na fyzikalni

aplikovatywoc¢i tacovych simulacich a CFD model ovan

@

* o <. = Smykové napéti t %
® @ % ® L o K
-~ o2 o pLE]




hLIGAYLFEAT T OAlL @é NP oysK LJIN.
speazl ez oqpdAyySe tta1e
Bc. Samuel Uhliarik (M1)

Skolitel: prof. Ing. Franti ek Steép

Roc¢ne tvoria oOumrtia na k ardakovej\margalkyu Totor ne ¢ ho
percento by vsSak mohlo byt niz2Sispwme&keby bol
l'ieceni . Pri uUspesSnej |l ieCbe kardiovaskul &
ordinovat pacientom kom#di ni€gviamy chi d &ld w k p o e
viacerych ogdirvnywyel)h IVAICEK ne pmrviydeddw dmolisd:?z

tabliet, kt or € paci ent mu s i denne pozittak Co zvy:
kzni Zeniu | iec¢ivého 0cCijnekdun.otKomeEchou I fi erkmwlédc
na béadze minitabliet sme schopny toto mnoz:
12el at i novvie lkkaopsstlii C&ku do Kkt or ej sme navi ac
GCi nnej | 4t ky ntejnticer pr caici batda. 2Vaci nné |
vkombi novanej terapi.i formulované do minita

rovnaky posdeupmpopbpr mehhiea@ddtzoavat tento posH
vo farmaceutickom priemysle.
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CBD

Bc. Martin Skuta (M1)

Skolitel: Ing. Ale8 Zadrazil, Ph.D.

Nizka r ozpwsddepasetdsCBDuj pr eekyjndahmon uv st r ebavan
vii vom or ganinzonken.y cJhe drniyen§ ezni s ucasnych produ
volej anasl ednom or alPPenabeppe&eanie. | epSieho tr
sliznicu tenkého <¢reva a zvyySuezniite sefeitodddous t u
microemulsifying drug delivery systdmS MEDDS) . Typl ic& Ftekdp v edn a
forme, avsSak my sa zameriame na tuhda for mu.
syst émul isptoafCiil nke glejalv & to kbeuy f raikd aaénrt . vPhr ced nvyycbh | at
budeme postupovat kombinatorickym vyvojom,

roznych rdanoim bpastiupeni. Nasl ednym porovna
najl epsSich kandidatov pre dal Sie skiumanie.
robotického pipetoru upravenom pkeéatpk et ova
Casasvyasokou presnost onuamvytzvoorlietiPo mmedslepXZeé i .

mani pul d&ciu produktu je mozZné obalit tuto
zamedlzdpenmi u jednotlivych t aksioez | mékevejyr
ovpl yval iovanVte I be pirvaac.i sa venujeme Vvytvo

for my, pozO©OBDiligiduasyrfaktaetjianzy ch pomocnych | atok.
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Bc. Martin Spurny ( M2)

Skolitel: Ing. Petr MazGr, Ph.D.

Vyuzitie obnoveaneerlgneytcihk ez dprrogdosgvbo bve upekegp g vanty
produkcie el ekt r ipcokteejn ce nad rngyiceh. rJieedSreynmi 2z e ak

redoxmryicecht okovychetdaxérfiliow( BBt ery), ktoré |
azabezpecoval. j e] neprvetdnkjtsi @ébst upKnaopsatc i v
mnozstvom aktkladnamyar apdran ok ejl ekt edb yt e mat ovar
rozpust aosjt @emo m el ektrolytu. Perspektivnym
koncentracny | i mit, je pouzitie tzv. kapaci
i mobilizovanej v  poatakteesg¢ | efkatzreo,| yktoonr. & Ejl e kvr o
funkciu redaxnétead zme dinmeotbha @ li & lotv rzdad eouv ledit lIs@un a
uchovava kapacitu. Cielom tejto prace bol o
(antrachinoénovéa disulfdnovana sol Sso sodny.
stabilnych grangbl. hBol nesktimamhy pmaqdicealyec h spo
Cinidiel na vyuzdgrtanul akhi vnEeypelk @mewnt avl nou
| aborat orny prietokovy ¢l anok s vodnymi el
zcyklickéhovyrmdhiajnami,a kadgnodokap gporiritodva nCylma n k u
boostrom oproti kapacite ¢l anku bez pridanéh

zdroj / zatai

o Tok :
v - Elektrolyt
Zaporny A Kladny "k:ms.ter
A pacity
elektrolyt A elektrolyt | |-z~ e
\ . | Oooofﬂ
P‘*‘ (
H \ . 19200 %0
v Elektrody v

I6novo-priepustna +—— Cerpadld —
membrana
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g I SNRr@lFIySe 12ftsyS
Bc. Adam Kostovci k (M1)

Skolitel: doc. Dr . | ng. Pavlina Bas

Vaerovanychh zjagi adeén¥apl ynu vyrazne ovplyvn

ako sO0 ich velkost a rychlost. Pridanim pov
tieto parametre, rovnako ako koalescenciu ¢Ci
stanovenie vipdysur naktoamtck é na v aeeogahepost i z
kol 6ne. Pouzitym surfaktant om koometickomt er pi ne
af armaceutickom priemysl e, Ci ako flotacné ¢
| aborat ér nej kolrdynceh |ao sstnniomua nkéa nveyrsoouk.o Vy hodno

por ovntaenoér e i ckymaktvizeée ahmbztaokmil edkygeern @l u.i
vyrazne odlisné vliastnost:i bubl in uz pri ni z
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Bc. Oliver Moravec (M1)

Skolitel: prof. Ing. Franti ek Steép
Cilené podavani | é¢iv do specifickych tkani
toxicity a optimalizaci terapeutickwe U0Cinno
VsoucCasne dobé exi stuj e mn o ho met od pr o o
aul trazvukem ¥Ffizené <cileni je rychle se ro:
podavani | éCi v. Tato prace se zabyva studie
ultrazv u k u , Ci rdazovym vl nam. Cil emayiesIsdsatniovmi
veli kost:i Cadstice, pol ymeru ¢ & shtyibcrei d O PL A,
mi krocdasticich. Céastice byly napl d&syilkiepofi
byl detekovan <casoveé rozliSenym méfenim f1 1

méfeni fluorescence na rozdil od tradic¢niho
nejen det ekovatmiukvroo Cnaésntii cbea,r vailvea dzok az e me i
uvd néné barvy a urc¢it zplGsob uvolnovani obsa

Ve

vyuXkiltini cké praxi napfiklad pfFi | é¢bée tuberl
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Bc. Katefrina Slaninova (M2)

Skolitel: prof. Ing. Franti ek Steép

Nanocastice | ze pouzit jako nosic¢e pro | éci
nampfocytostati ka. Po podanor gjanaw my S avky c mpmnad
imuni tnim smakéopdmpycesem zvanym fagocytodza a
ukl & dajgianv smu i mi mo <cilovou tkan. To vSe
apotfebé zvyaxpgerdaekhwechV budou pouzity mo
nanocastsemroweselvggkt i vitou pro navazovani n
protil atkowvwa Ilg& MVHpSenou odol nosti —proti V
polymerem poly(Miydr oxypropyl met hakryl ami dem) . Ty
farmakokinet i loganismammo € &nstawl i viuj i vel i kost
Predmétem prace je vytvofiit pradtocény model,
modi fi kovanyohAdoranoovogmbet bankadmit ea akalkr mfad@y.a
sbufkami bude moZno zjasarova&amnhenhahkhacdpeicc fn
bunky a kinetiku fagocytozy. Ze zjisSténeé Kkir
davek.
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Bc. Alina Mamedova (M1)

Skolitel: Ing. Viola Tokéarova, Ph.D

Nanotgpogr afi cké povrchyfseodb&Zna vgbkghujzi vo:i

apropGj uji jim nejrtznéjsi wvliastnosti, | ak
vzavi sl ost. na dr uhu nanostruktur. Tato pr
uspof admannyorpii | i F ky na povr chu kfidel vazek
antibakterialni Uac¢inky. Mechani smus teéto an:
na geometri. a uspofadani struktur, ni kol i
bakteriim newmozvidnjie ©Omoykpe st etnéctea prace byl @
podobnych nanostruktur met odou plazmového |
mi kroskopie atomarnich sil (AFMpakt drail &lircih
suspempit. m&Kl i zacistaiulkawychbyhnanovyuzita par
azobrazovani pomoci skenovaci el ektronové |
vybranych povrchl pr okneamdtyi Wrebsdermbatcdy ibeu n(é k
i gramp o zi t i v n iStaphylodotcesrepignidig |, coz sveéd¢ci o ant.

aktivitée, kterda bude dale zkoumana testy vit



tlL)Xte@d OAalz2l Altue Yyl | + RN LJ
Bc. Maria Pracharova (M1)
Skolitel: prof . Dr . |l ng. Tomas$ Mouc
Vmnohych chleimoclkegmihckigobh psd mechanicky mi e
Casto vyuzivané k zdipel aailu zRhRmotay sul clal mdem]

otransportnych charakteristikachobjaeknmovjye z &
koeficient prestupu hmoty. Tieto charakteristiky @b i e haj U réznym syst

podmi enkam, ku ktorym pat rcih egneiocnkeét rvilaa sntandooshty
ako je teplota, hustota alebo viskozita. ZEé
zlomok plynu mnddobe, je doélezitgzadayjm@acipcrhi sptryokc ey
akvapal nej fazy. Tato vliastnost aevoyangl a mne 0\

mi eSane] nadobe a | ej vySSia hodnota podpor L
do dr uhejp.r iPerneytsolzee jve pr i mnpnowhiycanprovsedokd,

ma viskozitu vysSsSiu ako voda, j e skumanie z
Cielom prace je zistit vplyv zavislosti z &
experimentalnych podmienkach;C¢Ciz nreyncohul costjie nmotv
mi esSadl a. Tento trend je taktieZz pozorovany

bublnmined8vanej nadobe.
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Chemickeé i nzenyrstvi V

MI STO: BOOS

KOMISE
prof. Dr. I ng. Juraj Kosek (pfedseda)

Ing. Martin Isoz, Ph.D.

M.Sc. Adam Tyworka

l ng. Tom&s Kracik, Ph.D. (SPT)
|l ng. Vaclav Babuka (Synthos)

|l ng. David Graf

PROGRAM

08:301 I Kt 2Sy N

0830 Bc. J&NMZ2S,ynparkof . I ng. Petr KocCi, Ph.D.)
+fAQ AFTN yI 12Yy@BSNI A dKt2F2RN1& | / h @ 1

08:50 Bc. Adam Siuda M2 , Il ng. Luk&as Valenz, Ph.D.)

YIEEAONF OS by IY SdSHiNe BBza iINROHIZ { h
09:10 B c . Kr_y §M2pdbc. Di.dng.éMilan Jahoda)

{AYdzZ I OS LI Otdidkz & npSly2SYY2 oLANERdE (i@ NXz
0930 Bc. Pe(M2Simalg. Petr Mazur, Ph.D.)
OptimalizaceZzh LINAG26y S ol GSNR S

09:50 B c . Mi chMl, Kbd&Aaf I ng. Zdenék Sl ouka, Ph.D

{ GdzRAdzY S& SP IWRPRIHFIAFY € 02NF G2NYNY 1 | njNI

10:30 Bc. PeterKavka M2, pr of . Dr . Il ng. Tomas Moucha)

t 2NRPQOYlIYAS @eYSyyeoOK (2120 QLI tAYy& LINB
YASOFRASE @ LINPAGNBRN FTSNXYSY(i2NRO



1050 Bc . Vo t &M Ind Alexéndr Zubdv, Ph.D.)
a2RSt 20t yN NAaldz RSYRNAGA yI L2 ONDOKdz St S

11:10 Bc. SamueM2 ,Krpiroka I ng. Miroslav So06§, Ph.

{OGFOAET AT OAL LISOREOKI F2NREXOXI VROBRBYSNR D

11:30 Bc . Katefinéd MBeulpeodger owng. Miroslav So065§,

{ GdzRA dzY &c@dzMBNYzi I v LI2Y2ON Y2t S{dA 29SS Rey

1150 Bc. Laurdg MBabawmaev I ng. Jitka Cejkova, Ph.

Cdzy {1 OA2Yy I EAT 20FyS LRfYSNYS YSYONIye LINB

geKit OSYN geat SR1 4
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filtru
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Bc. Jan Synak (M2)

Skolitel: prof. Ing. Petr Koci, Ph.
i si ebessgb6smedokonal ym spalovanim paliva, 8
palené uhlovodyJdpye,vnexisdhys viypaEiSKan@NGO@o atn

strednictvom vyfukovych systémov automob
yv na Zi vpnetéo Zpe oprtiremiievyaj 0 k zneci steni
yvu na Z2ivotné prostredie sa pouzivaju Kk

ia kluc¢oviu funkciu transfor-@8@diOaNSkodl i vy
oven zdchytadvhmani e pevnych Ccastic. UEinno:
|l ade troch kluacdovych parametrov: kat al yt
i nnosti. Pocas prevadzky sa filter pevny

i nnost, faillet rnéogiati vne vplyva na katalytick

aktivne centr a, o br dNmij dernd e meo zukmndlhiov yoopht
tymito paramegriappdde nagmaéasemého filtra, j e
zameriava napoovnani e katalytickej aktivity oktan
stupni zanesenia filtra.
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Bc. Adam Siuda (M2)

Skolitel: Ing. Lukas% Valenz, Ph.D.
Prvni vyuziti absorp&@&npolakekodr9sesdalt af e, |
vyuziodeyr &néni Skodlivych plynl pfti teézbe
kol ony kIl icdovymi komponenty takeé pro vyrobu
napfiklad kyselina sniarvavha taé cchu soi Czrddsedzreo i U sppoé
pfistupu je nezbytné hluboce porozumét hydr e
véetné objemového koeficientukeapf &atkiapl obBmot
na difuzivité byl a if olremula vjden an eu setda Idee sz & kklaa
dodnes poujZzeihvobany ¢ o ¢kt u. K vytvofeni kompl e
zavislost je nezhlhk@gpoaomopirovadeycméseatf émia. Ci

byl a kali brace nowaé hnoa sa deddayez aomert wikiang y S@eé T e n
vypl ni Mel | apak Plmimlosd\d 22.bY,r aktodn & pbhylm& fjeina .
byl a motivovéadna potfebkeamadoylphint dMetl dadpak M
osystém oxid si Fic¢ity/l hydrookx.i dNassddendyn,é cpoozr a
shodnot ami zi skanymi na této vyplni pomoci ¢
hl ubsi vhl ekda dnoa zdadvfiuszliovsittieé a otevie nove pe
transportnich charakteristik.
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Bc. Krystof Majer (M2)

Skolitel: doc. Dr. Ing. Milan Jahod
Pro prevenci vzniku pozZzaru a spravné nast ave
dobfe popsat rdzné scéndfe mozného Sifeni
prost or . Za timto UcCelem sestavujeme simul ac:é
je proudéni, transport tepla a hmoty, a tak
prfi pozaru. Vysl edkem téchto simul aei ma Z e
také jinych velic¢in, ve zkoumaném prostoru.
jak ziskat potiekf@kdavai mu ppaki iatdiy kr vka
zkoumaném prostoru, nebot nahrazeni model u v

vigpyoveditelné a vel miadmsioz2iet® @palev dtydlan é
simul ace pozaru osobniho baterioveého aut om
prostorech budovy. Takovy podZzigpradepeh,pr abdlyem

mozné autamozbmnit fsmni ch prostor odstranit, n ¢
vpfipadé bateriovych vozidel. Pad lol asdilmup rae e
vyl epSeni protipozarnich opatfeni a j ejim

zkoumaného prostotrwakécéechemdi poZampwstiupu vyt v
simulaci za vyuziti softwarového balic¢ku ANS



Optimalizacezh LINAG26YyY S o0F G4 SNR S
Bc. Petr Simek (M2)

Skolitel: Ing. Petr MazGr, Ph.D.

Celosvétovy trend dekammdrolnstzialcel tembegrkgée t e ke r

pomoci obnovitéilmych ogde ojill psopt avka p o e
aekol ogickém zplsobu, ] ak tuto ener gi i s k|
Al ternati vou -ikons thaantdearridinnh mmoLhhou byt tzv. pr|
operspektivni technol ogi i na bazi dostupnyc
provoz a nezavislé Skalovani vykonu a kapac
optimalizaci hybridni pr G0t o gkl éozdrrmgt bylai e s e |

nejprv e vénovana pfedevs8im S| o Z ekoricentraed e k't r ol
vodi vostniho aditiva (KCI) na vykon a stab
jednotlivych vnitfifnich komponent baterie | a
sl ouozdidékeeéektrod a elektrolytd a k zajis8teér
Vprovadénych experi mentech byl y sl edovany
acel kového odporu ¢l anku, jednotliveée sl ozk:
gal vanostati ckeéhaot emrdlei.j eznjii/Svtyébnig empt ibma s | o7
vnitinich komponent baterie a provoznich pood
vyuzity pfi pnoalvorphruo viol zonzii Svteél ivk o st i



{GdzRAdzy St STUNRPRALFfET & @ Y
I F nfNT SY N
Bc.Mi c hal Kol ar ( M1)

Skolitel: doc. Ing. Zdené&k Sl ouka,

El ektrodialyza je technipkiagndkst e riao mtolu zd kvraz ee |

membr any . Vyuziva se napiékkraedslhpéin ppimyws!l
farmaci i . Bévwzeam i gpremdesmende cel & fada velicin
el ektricky potenci al, teplota atd. Pridbéh t
a2D model U, které zahrnuji zjednodusSujici P
skuteédné naméfiegnylm koys Iseed kpifm, sl usné veli ¢in
di menzich. Vyzkum se tedy zaméfuje na exper
zt eéchto veli i n, a to el ektrického potenci

el ektrodialyzéru, dhegpnkteraémpr Byoébm bggsi a
procesu odebirat n epjfviipcaed €o dvsyozl keunnyu reol zetkotkr.i c\k

Sl o 0 vyvinuti cel ého postupu, j ak na narm
realizovat. Di ky tomu byy obrmozzinté pcfoizs | mEne
kvét i mu pochopeni cel ého procesu. Zatimco p
o spravné nastavené parametrd procesu, abycl

soli.



t 2NRPOY I YAS QDeYSyyeoOK (121209
geoma&l NAO1S 12y FAITdzNI OAS YA S
fermentorov

Bc. Peter Kavka (M2)

Skolitel: prof . Dr . |l ng. Tomas$ Mouc

Kompl exnost hydr odymiaersi acrkyycchh rseyask téonroove hv j e
zdévodu | epSieho pochopenia |w&klAkynydbpadkj oa

cel kové spravant akeéstyost gaua meMerdezi patr i aj o]
prestupu hmoty, ka. Ten j e povazovany za |jeden z r
konsStrukci i dv @ f ddzaolviyrcdhv y p htyendoa aoktt voorroiv , z éak |
priemys el ného matzematui ckZeho pohl adu, reaktor S
mi esadi el na spoloc¢nom hriadel:] méze byt pr.
reaktorov. Jedemi etSaldy toan rmregpkterensuj e jednu
Vstup av yst apalkivny medzi jednot !l i vymi sekci ami
klacova informacia kae Tsehopnhoosdtnop iy e dsiak ce

ziskavaju zo Studie dynamitkuydl memodedaniezdadila ek
ovymennych tokeopbzisibimkedzeoanom rozsahu prev
parametrov (rychlost gmioengamiakyphi et @alst pbyh
atyp miefatta) . dé¥odu uvadzame rozSirenie ¢
koal escentni vsadzku.otdndarlao sd e sztiys krmantyerha tdi &
ktoré wulahCuju dizaprnemys&dmpaah preasktredov v



a2RSt 20t yN NARalGdz RSYRNRGE&

Bc. Vojtéech Bl ahusek (M2)

Skolitel: l ng. Al exandr Zubov, Ph. D
DnesSni doba k|l ade tsecaHhnreol w@ti i pmdr okyys orka k a
Ul ozi sté elektrické energie, jez jsou nezb)
energi e, budovani chytrych el ekt midanlkcy c h si
mobil nich al ozi st ] smwu wypiilknyd kyase bixgv e |
lithium-s i r a newzd uzxzihne kBohuzel, provoz téchto ty
Jednounej vétSich vyzkémoyoh| ayiz—id@vrvipetdvde mdorzilti &
mor fol ogi i vzni kajimcd cpowrlcetkku relddebbrodi Rew
sni zZuji zivotnost [ kapacitu baterie a mohoc

pradce se zabyva studiem rlGstu dendritd a h
vzni ku a vyslednou mordddlogvdnis.krMaedenatjeana t
metodé nelineadarniho fiaelbdémodeé¢la’hy)] i Ekgr dgpha

model ovani dynami ky déj na fazovém rozhr
krystalizaci nebo spinodpapbpi sdekompombci . pVWy
fazového pol e, kterd je spojitéad pifes <celou
vbudoucnu pouzi't pro l epsSi pochopeni v

vel ektrochemickych ¢l d&ncich a zabr anéni jeji



{OGF0oAf ATt Gemkanhbth@d6\eze pomdci2 NJ
LI2f EYSNR O

Bc. Samuel Kri ska (M2)

Skolitel: prof. Ing. Miroslav So065s,
Uz nasi predkovi a poznal canmabiswativhZ i vhd laiv nrea ktvldi
j ej pevnym vl aknam. S post ppahi tasa xadalda:
lieCitelstve, a to vdaka svojim psychoakt i
kanabinoidmi. U asnost. nNneej Casdaym ez skl onovanyct
kanabi di ol (CBD) . H o aaku 1B40,ljehoptarapautick adt € i1 nzkoyl osvia n
zname | en od pr el omuponsilleédnniyac.h Krloiknoi vc kjée dSnt odzdni

silné protizapal ové Gci nkyoz&BB,t i pr ipazhnyibvow
por zati,er novani bol eatiopiicklkijedlee mppevniyicyhy &
|l i ekovych foriem je teda kl adeny vel ky doé

bi odostupnosti. Zl epSovanie biodostupnost.

JednouznoZznosti j e pripr avpmo |lpyenmrdysd hesddiosup eerxztiriu z(
¢cim sa zaobera moja ©préaca. Pridavok pol ym
rozpustnost CBD, aj jeho permedciu cez me m
tohoto materialu v extrudéri .viVsekiome!|l ackdahbrcyky

vliastnosti mdizemer zi skat s pomocou reometr a,
suplovat fyzikal ne epxrtorcuedséyr iodohr davaj dce sa Vv

PYPS

00 0
>

vol.¢

oot Q._) . O ' H Extrudér
R 7777777777777 7777 DN
——— —> 7777777777777/ 777> )

Eastica polyméru

Reometer

@ icinna latka
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dynamiky

Bc. Katefrina Neubergerova (M2)

Skolitel: prof.Dlng. Miroslav So065s,
PFiblizné 40 %sdwe&awneé kdebe& nasowurhvu j e o0mez
vodé. Vzthd reud,e mZ &knivéhh Sj eapedavéadna oral ni ces
vzialudenich a stfevnich Stavach kl icova p
Ffedaeamn tohoto probl ému j e pfidani adi tiwv Z
surfaktantd. Ty se pouzivaji ve formulacich
ana solubilizaci i pofilniB@GS | 8idy Pduw2ziktoimp
poklessc hopnosti | é¢i va permeovat pfes membr an
vmi cel ach tvofenych surfaktantem, co0Z sniZuj
pfejit pfresamembtrdahat® projektu byl studovan
20nare pustnost | éc¢iva valsartan. Pomoci mol ek
mi c el tvofenyghljsuemf alntianftndmuspof adani , poc
byl pozorovan mechani smus zabudovéani mol eku
Vi ejriukstur’ e. Byla navrZena metoda pednédhad
mi cele. Vysledky simulaci byly porovnany s &€

Struktura micely tvofené valsartanem (rGzova) a polysorbatem 20 (modra)
z molekulové dynamiky



Cdzy {1 OA2Yy I fAl 201 yS LI2fe&YSNYy
RS3IN} Rt OAdz LISaGAONR2U
Bc. Laura Babanova (M2)

Skiottel : doc. I ng. Jitka Cejkova, Ph

Organof osf atové pesticidy hsoltspwadavyso&e] Kwmodl

nepriazniveému vplyvu na zdravie lTudi sa pri
tychto pesticidov odstmajnb & z p edajerifSei &eh vav n e h B
met 6dy detoxi kadacie patri degradacia organof c
Tento enzym je vo vmlhej] akbirmey neptabol nge
i mobilizaci a na nerjadzopup miangail sew#dh etstkatPTVE e n
i mobilizovaného na funkcionalizované PVDF n
nanocasti éNebrmia Wie@6r6adaci u pesti ciacdd | Mebhédlo
ol ej a. Pripravildi s a -DABRGAL r RVBBHAMPRGAMOB r a4 n : P
a PVDEDAMP-GAMOFRGLYG A . Enzym PTE bol i mobilizovany

Skumal a sa Specificldéan ak mbbprdvidemeepoizigoma PTE
mesi aca. Na charakterizaciu materi al ovych vl ¢
el ektrdédnova mi kimdgkaprvena spektroskopi a.
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Static mixers and electrolyte additives for dendrite free zinc deposition at
elevated current densities
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t NLINT Ol f ALIZazyYt f yNOK F2N
I OLJ} GyS LISNYSdz2NONOK f S6A
Bc. Martin Roudny ( M2)

Skolitel: prof. Ing. Franti ek Steép

Bi ologickadrdaseupnoc&tychal éciv je ovlivnéna
schopnosti | at ky prochazet skrz biologickéeé
pomal u permeujicich uc¢innych | atek | ze vyl e}
vezi kul amsqu ktwaofeny fosfolipidovou dvouvrs
hydrofilniho, tak hydrofobniho charakteru z:
zl epSuje permeabilitu uzavienych | éci v, al e
tak sncBufexieijiu, zl epSuje stabilitu a | ej
dorucovani | eci va. Rychl ost rozpousdténi aci
nanokrystal G, kdy jeokjivegmemi ms ndZmeriun E&KwWr |
pol omér u sazénce zdpSeni rychl ost i rozpust
zkombi novat S | i posomy, které pomoci sSveé
zapouzdienym nanokrept alg@imletffrekttét,agapeace | e
bi odostupnost. acilndtykcyh jl aakk e E p a tan ét or omrpas st n
spomal ou per meaci. Byly proto z kazdé kateg
byly zkoumdny vhodné metody formulace do |
enkapsul acdni O0cCinnost.i
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tvorkteartyoryastuavtounnUJ e

4

an Moravci k (M2)

t el : l ng. AlesS Zadrazil, Ph. D.

této prace je pifispét k dosazeni v\
nnych | atek v jedné déavce. K dosaze
vyi dimémé wéi fls jejichz pomoci vytvo
fizenym uvolinovani m. Pradace se zab
bézné wuzivanou kombinaci | éc¢i v eze
p o tdaahnoyvmain il épCeilveyt a nasl edné potahn
pfiklad je stavén na bézném prdchc

mi kysel e pH a déal ve stifevech je pH vic
j vrstva praonesien sezeuviadithyuj e v kysel ém

de tvorit eudragit, farmaceuticky
dvanadctniku a ochrani tak vnitfini
v zasaditém p
éjsi |l atky, kKt
da

Ve

iveéjsi rozpusSteéni

I télem do
b u doel upCrnoivnéyf etneas tdyi sa anal yzou pomoc



+égz22 12YLRIAGYNKZ2 LER2NBI YN
1AYSUOA]2dz et dz6 2 Ot y N
Bc. Oliver Nagy (M2)

Skolitel: prof. Ing. Franti ek Steép

Tato prace se zaméfuje na VvVyvo] d&lkapozitnidtl
antibiotik S kontrolovanou kineti kou uvoln

ami ni mali zovat nezZzaddouci vedlejs8i UuU€inky spo
Experiment al ni cast zahrnuje pfi groeyun por é
krokem vypaleni g@®rlogebal eAvb yxled WWHt vof ena
santibiotikem, a zkoumany rlzné modifikace t
a pfitomnosti <chol ecogéyclollia RBRcGA)d pPyjsiy eda& gt
Ze rlzné parametry nosic¢e ovlivauji kinetik
apfitomnost cholesterolu zpomaluji wuvolnnovan
viiv v kratkodobém hledisku. Pr od uokvtaenmi |j e n
antibiotika, kterou |l ze upravit Zménou rdz
vyzkumu zahrnuji detailni zkoumani mechani s
spor ézni mi minitabl et kami jakozto alternat:i
oteavimoveé perspektivy pro vyuzitidi Kompozitn

aplikace | éci v.
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Bc. Vojtéech Bilek (M2)

Skolitel: Ing. Jan Haidl, Ph.D.

Vypocetné Gsporny modeldysamavhké pogmsnkyci

fl okula¢nich néadrzi, které jsou soucCéasti 0p
zafizeni eaf ekitiisvm&jjesik a Uspornéjsi vyrobé. (
aodl|l i Snost pouzitych vginp imemealbadenoZne®p ol ecz
experimentalnich dat na realnych zafizenicl
proudeéni mi chané néadr ze. Pfestoze | iteratur
mi chanych zafizeni, prace se Opissturbolencepzc hazej
pfistupem ke st anweéex ivsytpug Cee tjnd d nsoittnéa amet odi k.
zAveéry praci si pr@gsatsatnod aordmar unjair,4d Zak otvoo ui nadob
turbinou. Tato prace testujesidtéepipsoupVyoiit
geometrie a ocCekavanowpokvatymowmusmeréchkyzml e
Vysl edky vykazuji vysokou citlivost na zv
Porovnani mewyeil iemé&mit &l ni mi | idtad¢ rya tduofset ulpylyani v
nejveérohodneéj si met odi k a, dal e pouzitéa pro
fl okul ac¢ni nadr zi . Vy pwiCa €®thm@i ndiat ex p esroiumemd rac
ziskanymi metodou PTV.



9f STUNRPOKSYAO1TS NXBI{1U2NE a
Bc. TomasS Némec ( M1)

Skolitel: doc. Ing. Zdené&k Sl ouka,

El ektrochemie a elektrochemické reaktory na

el ektrochemickym reaktorem S i m0 Z e me pfred
el ektrochemickou reakci vadnritlkdizadardnl it ka
které vyznamneé | imituji rychlost a uUc¢innost
na povrch elektrody a naslednéda difuze produ
Cilem je tedy maxi mali zovatzt onle z iaf azzaojviyst p o v
transportni vzdal enosti me z i el ektrodou a |
el ektrod jsme jiz diive UspésSné aplikovali
uhl ikovych nanotrubek a pordampi ity nd hlilviylu@yv wa&ar
synt éze hypervalentnich slouc¢enin jodu, kKter
oxidacni cCinidl a. Tyto sl oucdeniny s e kKl asi

ael ektrochemie zde ©potenci adby & amech i zdr ol eezkpt eu
j sme se zaméFai*RhiodhansBymntikkyuuel iny jodobenzoov



Static mixers and electrolyte additives for dendrite
free zinc deposition at elevated current densities
Bc. Adam Sedlaci k (M1)

Skolitel: Ing. Petr MazGr, Ph.D.

V snahe obmedzit vyrazné znecistovanie Zivot
coraz viac snazZzime vyuZzivat obnovitelné zdr

zabezpecdia kontinuédlny prisun energi e, a §pr
azaroven di stribuciu energi e z tychto zdr c
nedostat ok. Slubnou technol 6gi ou by- mohl i I
vzduch (ZVHPB), ktoré by mohl i vdaka nizkym
ami ni mal metmuz eni u Zivotného prostredia pr e
apredovsSetkym ekologické riesSenie. Ukl adan

uskutocCnené =elektrolytickym vylu€ovanim zin
v alkalickom roztoku KOH. Naprieck nitkkk y m snahédm stale nedosSl o
obmedzeniu rastu dendritickej Struktuary pr
nabijania ZVHPB, co znacne zni zuj e Zzivotno
potl &¢anim r azshtoumodyemd rziotvaw ijem 3ntarduekpt olnroyv apme@mo
aditiv pridanych do roztoku elektrolytu al el
Depozicia zinku z pruadi aceho el ektrolytu [
vgal vanostat inakempome¥iame& ar st vyrilzomlvianrea sploedd |
SEM.
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Bc. Matous$ TlOma ( M1)

Skolitel: prof. Ing. Michal PFibyl,

Syntéza a separace ksomddinaladind hd neBamimubd &

vyznamnym pfoazrandaacvekuetm ¢ k et oapclieems| u. Pfedl o
zaméfena na VYyVO] zafizeni pro kontinudlni
vV e volném toku, kdy j e kol mo na Smer pr c
stejnosmérné elektrické polae kt@®pryotpiif ebalodledHr
navazuj evy zdnoaSmnoy mk k an@ $ & mu kvc i zafizeni a byl
membr addé&l eni s e poadr ae€lnd k tkroondoorvyy ch rezer voar
ki epSim vysledkidm separacniho przadégeni Toytl o
uskutenéno pomoci ve vodé rozpustnych baryv
experimentalnich parametrickych studi i byl
vychyl ovani koncentracnich trajektoridi bar\
viedek je podminkou nutnos plekkontkywmadhabo
zkonstruovaneéem zafizeni. Z experimentalnich
efektivni el ektroforetické mobility barviva
vysyednkohou napomoc.i pri VYyVoji kontinualn

separ atortd pro oddélovani enantiomera a dal §



Polymer additives removal for sustainable recycling
of plastics

Bc. Ludmil a Rihakova (M1)

Skol it elng JuppjKodek Dr

Plastics are multifunctional materials that are used in all sectors as an indispensable
material. Plastics production is therefore increasing more and more every year, where
piles of used plastics and textiles are becoming a serious amagntal issue.
Unfortunately, no method has yet been devised to solve the problem of increasing
plastic waste, as it is cheaper to produce new plastic than to recycle used plastics.This
work focuses to find a novel approach how to close circular plast&teneconomy. It is
solvent based recycling process that is used to extract polymer additves by dissolving
polymers with suitable solvents and extraction agent. recycling. Common plastic waste
has an undefined composition of additives species and its cdrate®n in polymer
matrix. We need to then produce small amount of defined plastic waste to conduct
comprehensive study with various solvents, extraction agent and process conditions.
These plastic waste with various and defined concentration is usedalibrate
spectroscopic method which provide us a pointer how to find the optimal process
conditions for the plastics recyclinQur goal is to create the simplest, cheap and
sophisticated method for recycling plastics that is environmentally friendly.
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Bc. Veronika Chudéa (M1)

Skolitel: Ing. Jan Haidl, Ph.D.
K odstraneéni kol oidnich <¢éastic pfi Gprave v
Cdstic dakiuwe€utlSd&edk.stJejich velikost Ci str
ndsl edné separace a je tak Zadouci vlastnost
vli oCek zavi si j ak n a jejich chemi ckeée pods
hydrodynami k@t pedmil okul aénim zafizeni.
vzavi sl osti na proméalnygbhppotménkédbhzarize
nadvrh a optimalizaci Gpraven, dobfe je ale
konstantni cdoplowmt@ylinéejki.ciKch dat byl a navr Zzena
stzkou distribuci gradientu rychlosti, ktery

Diky tomu je mozné podminky kontrolované me
redalnym zafizenim aa djaghao uwkyavzajl.a , Nazneé Fsewl j a

pouze pfti vys§Sich hodnotach otacek, tedy pf¥
knechténym jevidm, napf. sedimentaci vloc¢ek,
dativt ét o obl asti mylaa am av @z @iywaohdaraie,d i ketierza by
probl ém méla eliminovat. Na té bude néasl edr

zavi sl osti
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Bc. Adéla Kavalova (M1)

Skolitel: l ng. Al exandr Zubov, Ph. D
Kysé i na pol yml é¢na (PLA) s e fadi me z i pfe
zobnovitelnych zdroj G, jako je Skrob nebo
obalovych materi ald a izolaé¢nichhpawniagdh po
vyhod, kt eurj & PLWA kodlviennénich plastld ziskaval
schopnost biologdr&&niroagobmw&ijtel necykl ade mat
dosazeni udr Zi t etlonhéoh od Orvoozdvuo j jee depiol y meri za
jednotky pfedyomBtPdAudiei .synteti zovéerofiémaivm po
kruhu (angl . , Ri ng Opening Polymerization?®*)
Smer l ze obratit vhodny mi podmi nkami . KI i ¢
teplota depolymerizace (ag | . ,ceiling temperature®“), ktert
dopfednou a ZLpétemou ét®eakscdiudi e je vyuzit joi
mo d e | vyroby kyseliny polyml éédné a wupravit
prospéch depol ykmeny zamacedel Ta&kp ol wmer i zace PL/
di mer kyseliny mlécne) bude dé&le rozsSifen ¢
Vvsyst é mu-mpmmmeprmezpoust édl o a vyuzit pro opti m:
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Fyzikaanér i ci techni ka |

MI STO: B220

KOMISE
prof. Dr. Il ng. Martin Vrnata (pfedseda)

Il ng. Ladislav FisSer, Ph.D.
Ing. Martin Straka, Ph.D.

Ing. Michal Pisko, Ph.D.

Il ng. Filip Mateéej ka

PROGRAM

09:001 I Kt 2Sy N

09:00 Améal i e B8, ng 3an Keglar)

blIy2RNY & yI GSy1edOK ONaiGOHOK (204
0920 Jan MdBBat lng. Pfemys|l Fitl, Ph.D.)

t 28 0GdzLd LINNLINIT @& | SNe3Stdz | 28SK2 Y20yt Lkd
09:40 Denis NajmariB3, Ing. Bc. Michal Novatn, Ph. D.)

/| SaGlF 1 6SNYySYdz {2@dz a1 NI S LXIT Y2OKSYAAR
10:00 Cyril Popek B 3, l ng. Pfremys|l Fitl, Ph.D.)

waalil 6SNyeOK 1204 yI Y2RAFTA|120FyeOK &adzai

10:20 Bc. David Kavka M1 RNDr .,PhEDQ vV e | Gal &ar

hLIGAYLFEATFOS LI NI YSGNA &aedyidisSiT 1nSYN]20eOK
efektivitu luminiscence

10:40 B c . Mi ri ariMMg g @diodva Dr . Il ng. Martin Vranat

YFEEAONF YN aYSar LIYNG LANRL (15858 Y2 Mgt dr GLBnyASLINI



11:00 Bc. Radim Weiss¢érM1 , RNDr . Pavel Gal ar , Ph. D.)
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Amal i e Buresova (B3)

Skolitel: Ing. Jan Kejzl ar

Tato prace je vénovana rl0stu a charakteri ze
Pozorovana byla intenzita rGstu dratkd v z
testovan vihiov pmoeSckhoazneincik €j i nak homogenni VrIs
Testovany byl y vzorky cerného hliniku pri
naprasovani v atmosf éfe argonu s pfispeéevker
vybrana metoda skenovad3SEM)eNaephvichuovstywliyly mi kr o s
pfekvapivé nalezeny nanodr atky jiz pfted zahi
teploty pfi depozici ¢i oxidace atmosf éricky
byly vzorky vyhfFaty na CROADEt anampa&dr aprkelz ks
postupem rapidné zvyS$Sila, potvrzujic viIiiv t
nanodr atky | épe rostou z mechanickych def ekt

SEM HV: 15.0 kV WD: 5.05 mm MIRA3 TESCAN

SEM MAG: 9.98 kx Det: In-Beam SE 5pym
View field: 20.8 pym Date(m/dly): 11/08/23 Performance in nanospace
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Jan Donat (B3)

Skol it enyslFit, PhgdD. P ¥

je koloidni syst ém, ktery vzni kdad zesitoc
rd je schopna zachytit wurcity objem kapa
fi mezi pevné | atky. PfPfi yeh&tpfémr aeé nja
alina nahrazena plynem. Nej CastéjSi mat el
mi ¢i ty, ktery |jsme si zvolili jako prvni
alickych oxid0 (chriodny) zi@elk,jaikdbzndl pini
t ami . Nami zvolena je bazicky katalyzova
edné vysuS$Si me me tod ®w s swapenmikmi piokk @tko p

I
kousSeni tvorby gelu a preatadebhétapapalny
ogely se wvyznacuji vysokou porozitou, k
tinim povrdghv@ms|l @ad ku0O@§smké pombzkoy pat
totou, TadoveéTé¢ehinot p&j ige d mynnizk &tyruizd hv av IN
ky vnitini povr ch umoznuj e apli kaci %
i mali zovat mezifazovy povr ch (naptft. ads
Zitim materichlelmi ekyzhvasreyhzbrech by tedy

dod | it nizkého detekcé¢niho | imitu.
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Denis Najman (B3)

Skolitel: Ing. Bc. Michal Novotny,

po staleti byl o snem alchymistd pfemén
dstava |jednoduwsee proekaolviozvoavnait ep cvar cshkir p o mo
tavym vzhledem. Jednim takovynrochomt eri al e
sazkytlématieimcit étbeprace bude obraceny al c
mény zl|l atavého poaradhur ik N ha3 T ejremyt otZihz |
rée jsouphapamonevany plynu o tlaku zhruba

ézni tenkeé vrstvyton&anyyaw§kaeuneé kgsypky
objemu a pfedstavujduaihtoid njéa kamtdd dak tyi wmrio wr
ometrickych senzorech. Cilem této prace j ¢
tu viefeehapesmoci predi kovat co nej vhod
ného titanu pomoci MBagmomnat pouavélyo mdaprdys a
vliiv depozic¢nich podminek (tl ak, druh plynu
Jednou 2 écht o pouzitych met od j e opticka em
nedestruktivni metodou prvkdcvéadrealinuzy. vhotdé
podminek plazmatu, k vypocddtu excitac¢nich te
teplot dvouatomoveé molekuly dusiku.
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Cyril Popek (B3)

Skolitel: Ing. Piemysl Fitl, Ph.D.
Vrstvpydhr koviO | ssoturuktsuooeeanédnoJdejich povr
zplUsobuje silnou absorpci dopadajiciho svét
svym unikatnim vlassgemsadreimceappli kal, i ak tv.
vkat aPiyizer aea ¢esnéeho z|l at a probihal a v al
zwol framové | odicky za zvysSeného Vidarkai (15 F
prace byl rlGznymi zplUsoby modifikovan (o¢i §t
pouze ocCiStén orlgpni dkwyimy bgtpowsSttéadven ar g
vyboj i, a treti byl ex Pomocan skrzomemcia &Ne
mi kroskopi e byl a studovana mor f ol ogi e cer

modi fi kovanych substratechl|l astvnii vs tsrtuektnuyrcuh
cernéhislkatnma&. sni mky byly studovany pomoci ¢
obrazu.
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Bc. David Kavka (M1)

SkolRNDerl.: Pavel Gal af, Ph. D.
Béhem posl ednich dvacet.i | &NICs )s e stkdleyni ko v €
pfedmétem vyzkumu v obl ast:i el ektroni ky, 0
ZmenSenim rozmérl0 a Upravou povVvrkdheanié& ut er mi
vietneé tuhosti, povrchoveé reaktivity a Z ¢
intenzivni mu vyzkumu -NM@d i vymwsdom,a pmipild &mzx e
probl émem je vytvorfit efektivni met odu pfFip
nanomatlTarniodl pr. &ce se zaméfuje -NCa o@mptmomadl i z
netermdlni ho plazmatu. Experiment dal né se zKk
vykonu zdroje plazmatu, prltoku pracovnich
hodnocena nar &larkil ap@zispe kt ot ol umi ni scence n
budou také podrobeny charakterizaci strukt ut

nal ezeni optiméal nich peNdOsi nse kp opZzraad oevfaenkytmii v nvil




YFfAONI 6y NaSYBANA LHzNLILINPINI
32a0SYSY hgtaltzys

Bc. Mi riam MagocCiova ( M1)

Skolitel: prof . Dr . | ng. Martin Vrn
Pl ynne zmes.i S definovanou ni zkou koncent
vsenzori ke, kde s a pouzivaju naselekdvityl i d dci u
pripravenych sneonzznoyrcohv .meJtedddn opur izpr avy plynnyc
met 6da, proi ktor ej vysl edna zmetsefud2Dmiokw& | pe

trubice do prudmenesmdéadporpkEppugvrvadiCennét u konc
trubice sU prefabovanounejol/l Bbebeo priemysel ne

jednoduchej pripracasleisméddrorsdiji Praemenegagrome ac
stepl otou. Tat o praca s a vzekmwbveor a4z advti tsd iyacrh  tae
permeac¢nych tbrudbainco!l plmn eanlyecboho kysel i nou octov
proi mer ani SVOoj e]j bakal arskej prace. Prave
trubic ako zdrojov kalibracé¢nych zmesi e d¢
poskytrwjbld ce plynné zmesi so stéalou koncent |
permeacnych trubic boli vyhodnocované pri

met 6dami . Porovnanim so skorsSie ziskanymi d

aopti mal niyc vperke tziudbkani e ¢€o najpresnejsSie de-
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Bc. Radim Weisser (M1)

Skolitel: RNDr. Pavel Gal af, Ph. D.
Soucasna dobnaarlolkaydenav eilckienné wuchovavani el ek
béznymi zafizeni mi pro skladovani el ektricl
nevyhody. Superkonden2&terychybbl aetvgdhioddolk
Fresit, prave dinky epreikncigk éuechmevygvée& ve form
nebovr ychlych redoxnich reakcich pfi povr chu

symetrické superkondenzatory s elektrickou d
aktivni ho mataewiodlné hel elozn wky chl ori stanoveé
j ako el ektrolytu (tzv. ., water i n salt*®*),

Super kon dekekiraddutza k t isvni ho ahMaitkew a nLis@lIlQ@ *“ el e
vykazoval specifickou kapaci88,4F / g . Dl ouhodobé experimenty

Zivotnost OviOc ec ynkel 20 1s0e0 z% rzAd osivédpopbh§ahe ABi ¢
kapacity. Dal §im krokem je vytyvedeou hibri
vyzkouSenou akt ek nifkbud,o wkhdze n e bruedo xdnoicnh &d é&jt G nk,
zatimco na druhé elektrodé z organickeého m:

reakce, coz pomlUze vyrazné zvys$it celkovou Kk
3 NG,
Separator :
Elektrolyt \: Porézni material
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MI STO: B212

KOMISE
doc . Il ng. Jaroslav Hofmann, CSc. (pifedseda)

DrMgrJana JireSova

| ng. Jitka Kopecka, Ph.D.

doc. Il ng. VIiadimir Myslik, CSc.
l ng. Anna Machkova

PROGRAM

09:30 1 I Kt 2SSy N

0930 Luci e DoOB&zi DovaMgr. Jana JiresSova)

DS1 2y Gl YAYI OS GNBIFYytAPeOK LRIONI @AYy LIR2Y2ON
0950 Ondrfej (BBghbhhg. Ladislav FisSer, Ph.D.)
{SLINOS /h TS avysSaN LXeya ol ya1ts 1 yNIl2

10010 Bc . Toméas Al(bwelrt |Stgef dmavi sl av Fi Ser, Ph.TLC

bt ONKX @éeaidl @ol | @edzZOAGAS yNI12LRU2FSK?2
rezonancie

10030 Bc. Anna( MddzDrwvaMgr. Jana JiresSova)

+ 2 dzOA G N yISIGISINWYH G df NIK 22 OS G njSY N LX NayN yI LI R

10:50 Bc . Laur(@M2r,hochmov.a | ng. VIiadi mir Scholt z,

SAFAYy2a0A1F 12Nk Yy 20GKy23 ¢BBl0]1222 Sy t(1a20LBHR AP ALYNP
inhibici YA 1 N2 NHBF YA aYa

11110 Bc. JakubMNovDrt.nyMgr . Jana JireSova)

b2@gé aAYSNI fS60e 2yeoOKz2yYelsl
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Luci e Dorazilova (B3)

Skolitel: Dra Mgr . Jana Jiresov
Trvanlivé potraviny cCasto byvaji kont ami nov
jejich mnozstuvi hlidadano a neni pro bézného
riziko prolidiso sl abenou i munitou a takeé st &oe at kve
vyvijeji nové metody, které zbavi potravi ny
zachovaji pGvodhédrkovial zt moppechawmienod je po
plazmatu (NTP). NTP se genewupdecpomdyccihvel e

plynech NTP obsahuje radikéaly a jiné reaktivni
nezadouci mikroor ganipstraviny, prdd B e bl youyiinte i
dekontaminac/eée énhevipodroeé. j sempokowmalnyg , vikitwer

umél e kont ami Aspevgilus ybrasitiendiss nRid s t pbisa¢ei nraa h
vystavenych NTP bygbSs etpioenay Rragenavapin hadnmatu
byly pouzity dvé rozdilné aparatury a byl sr

1. Reference; 2. 10 min, zdroj NTP 1; 3.5 + 5 min, zdroj NTP 1; 4. 10 min, zdroj NTP 2; 5. 5 + 5 min, zdroj NTP 2




{SLI NOS /h 1314dBSaANVYINT3dwasS
plazmy

OndrfT e]j Mi chal (B3)

Skolitel: Ing. Ladislav Fiser, Ph.D
Jedna z aplikaci netermalniho plazmatu je r
na oxid uhelnaty a kyslik. Tato szméls. tTa&téo ot
pradce se zabyva separaci téchto plynld od se
Tato separace se provadi ve dvou castech. V

PSA (pressure swing adsorptioyl)da skméesr ao b sagkhou
oxid uhlic¢ity a uhelnaty. Tyto dva plyny se

oxidu uhlic¢itého do bazického roztoku et hanc
vyznamny, jelikoz se jednaowacaiechy kpracd e solx i a
uhelnaty je vel miobdyasndmmpa dmolsd kuul(av ywr oba me
a syntézniho plynu).
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Bc. Toméas Al bert Stefanov ( M1)

Skoéi: Ing. Ladislav Fis%er, Ph.D.
Mol ekuly Vv kondenzovane,] faze vykonavaju na
ovplyvnené ich vz&ajomnou interakciou, tvaro
akym tieto javy Studovat e X p ardielekgickaua | ne | e
spektroskopiou spektr osTk@pgnma i &NMRKRhsge | ax ac n é
Spinovy) namerané pomocou NMR poskytujua inf
systému, ako napriklcadpopitadnécéaoriamtacneg mak
mikroviskozitou. ¥ ej t o pr aci sa zameriavam na navrh

relaxac¢né parametre kondenzovanych systémov
pristrojov ako vysok& poci at o€ nRar &ccean az a Cparl eav
teoretickym popisom pristroja a metody na z:é
jednotliveé obvody a software. Ako zakl ad pr
a cenovo prijatel nu platformu Arduino zalo
progr amavCwt+e.l Gener aci u vysoko homogénnych
dosi ahol vyrobou <ci evok Oneedbovy ktl éjhtoo spgréadec k
vyroba a <charakterizacia jednotlivych s egm
pristroja a ¢oredwon&wviae i ¢ akli amieclpymi NMR spekt
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Bc. Anna Hodziova (M2)

Skolitel: Dr . Mgr. Jana JiresSova
Pl azma je ionizovany plyn, kt er wyjsoekygi po Cee
el ektricky nabitych C¢Caat ®mamiHreak uil rmtme r adkoccihia c
kdi soci aci ki omolzdlculi . arAatddi nkya,| yzi&adknlya duezo mv al e b c
i oni zovanom st awd arzanmeh &diz avjylsooek odg ap e 8 s i vaeam
sazvel kej Casti pripisuje antimikrobialny «a°¢
aDNA, ¢o moé ZemrvtiiesBunmnizekk Znacéna Ccast vyskuri
nizkoter mal nej pl @ajztmy mraécbhiakh @lrii eskeagmané 0c
plazmy na plesne. B e s i a mi sa naj ¢ dutdeojviiedh pretar et a4v a
simul d&ciu takychto podmienoidrlroloivl poit 8é ds
asadrokarton. Pre porovnanie bolAgpergillosuzi t é a
brasilensisak o zastupca pocetného rodur @zreemi . V.
casovom intervale od i nokul dci e, pricom boc

Sl edovanté bol o e mp o nkaomnih r elarstmi  vvz or kami
optimali zovapl| aomhou oSakreabye bol o mozné ples
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Bc. Laura Thonova (M2)

Skolitel: doc. I ng. Vladimir Scholtt

Di agnosti ka kor 6notvredjoe vygiboj @ nlialkiocinami kr o
student a: Bc. Laura ThonovaVedouci prace: d
vyboj jako jeden ze zdrojU0 netermalniho pl
podr obnému Vyzkumu vietné a«tedi & i dneihcoh puloct
Vdosavadnich vyzkumech byla déavana pfednost
kordnoveého vyboj e hr-to-plang) a brat protihroty (ny.goint a n g . p C
topoint). Cilem teéto préace byl akou pliagnosti&us t zakl
bi pol &rni ho kordénového vyboje v méné prostuc

prstenci (ang. pointo-ring) sohl edem na jeho vyuZziti pro inh
zvoleném kordnoveém vyboji byl a thméégewéa polbar
napeéet.i a proudu vietné vyhodnoceni jejich

generovaného o0zo6nu 2p. oXmdadéudésdkaglidNOt i NYO b
rdzné parametry vyboj el (erkd pétdio,v ap rveuwd,l ewmykdn

Zdroj napéti
0-20kV

' M '
' ' .
Yy y ¢

exponovany povrch
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Bc. Jakub Novotny (M2)

Skolitel: Dr . Mgr. Jana JiresSova
Tato prace se zaméfuje na problemati ku | éc¢|
nehtd zplsobeného dermatofyty, které vyzadaul
onychomyrkwZyobvykle az jeden rok a vyzaduj
Systémova | é¢ba ma nezanedbatelné vedlejSsSi
(NTP) pro | é¢bu pfFinéasi urc¢ité zlepSeni, av
novych mozZznlkesmhbi nvaecdie dkezi nfekc¢énich pfipravk
naznacuje, Ze kombinace NTP s bengéal skou <Cer
neni dokonala. Tato préace zkoumé& potenci al Kk
potenci &l ni mvkhdduwuokZmuedeguzi vani Betadine |

na niz jsou zvykli jak pacienti, tak | ékafti
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USTAVNI KOORDI NATOR
| ng. |l va Nachtigal ova, Ph.D.

SEZNAM SEKCI
1.Apl i kovand matemati ka, informatika a kybern

2.Ap |l i k ov an & inforaatikam &ybernetika Il
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Apl i kovana matemati ka,
kybernetika |

MIi STO: A335

KOMISE
doc. Ing. Jan Svihlik, Ph.D. (pfedseda)

Ing. Jan Kohout, Ph.D.

Mgr . Simon Axmann, Ph.D.

l ng. Ol ga RubeSova (EATON)

l ng. Tereza Svatonova (ExPS)

Petra Majerovéa (SIDAT)

PROGRAM
08301 I Kt 28y N

08:30 Bc. Jakub CiléM1, Ing. Jan Kohout, Ph.D.)
YELFTAATFA]LIFIOS FaedYSGNRS @ 20f A6S2A LRY2ON ¥

0850 Mi | ana DBRPakbwmg. Ondfej Studeni k)

+égd22 Y aAiNRP2B9AINRA Yoz £ ONdz / C5

09:10 Ilvana Havle o (B2, Ing. Martin Isoz, Ph.D.)

t fNLINI @1 @eéelLR6SUYNK2 LINRPaGNSRN LN (2LkRf 2

0930 Bc. Hana(MJ mg Jah ¥rlmayPh.D.)

+ég2e YIGAIlIEYNK2 & ajokpiedakdiyNE |1 2y G NRTE dz |

09:50 Bc. Jan MichnéM2, Ing. Jan Vrba, Ph.D.)

Voice Pathology Detection



10010 Bc. El i $kMlPadbtkovag. Jitka Cejkova, Ph.

bt ONK | 12yatNE] FEynEA 220K RNROYEYA 20c¢

10:30 Bc. Jakub Seinék1, Ing. Jan Vrba, Ph.D.)
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Bc. Jakub CiléM1)

Skolitel: Ing. Jan Kohout, Ph.D.
PFi operaci rovnovazného uUstroji dojde k pft
je zavisl&a na pravidelnych navstévach | dkart
frekvenZt ovameét o divodut j aplsinkaéai , vyktierodw by
poskytoval a okamzitée a v doméaci ifen er ost f ed
vyhodnocovan pomoci neur onove sité i mpl eme
konvolué¢ni a plné propojené vr svtyvhyo dpnrooc eenxit r
site j sou Vyuzity charakteristiky j ako F1
| mpl ement ace -oldlaleavaoped ut alkvé&l kdacni postupy ¢

spolehlivosti modelu.
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Milana Dejakoa ( B 2)

Skolitel: Ing. Ondiej Studenik

spolupraci Ustavu matemati ky, i nformati k
enyrstvi je vyvijen wuni katni Ffesi ¢ umozn
utinou, vcetné intesekocit émami &§stiémami V:
avba oteviené C ++ kni hovny OpenFOAM
i n ( CFD) a rozsifuje i 0 i mpl ement a
étnich elementd (DEM) umo Z2\Vizunji-DEMY sAFmu | &
je schopen popisu zminénych systémi a7z
nocena interakce s okolni tekutinou i r
mu . Aby byl o mozné v yDZEM fagdii ke, njie po
t spravnost gl ob ni bil ance, tedy z4ak
oj e, ktery umoziuje analyzu pbDEMOEhuUu sir
e. Nacdtendd data jsoulchsgaisdd&a&na dlpeg atas
uje verifikovat pfesnost gl oba&al ni bil e
stavajici DEBEMI efmednit Ge.i KCIFDvnim vysl edke

O O =S ~+ ~+

=+ = ~+ O
- o

o5« O

automati zace t¥Fideéeni nactenycht &dlags as vbylpiozxse
e

pohl edem na vypoc

2.50 r—
N
vy 2.00 I I Kontakt potencidlni energie
|
1.50 | :
g \

t energie kontaktu.

Tlustrace testu Vyvoj mechanické energie pohyblivého télesa

1072

mechanicka energie

E[]

1.00

kinetickd energie

statickeé

téleso U . O O

t[s] 1072
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vana Havlenovada (B2)

Skolitel: Ing. Martin Isoz, Ph.D.
Aut omati cka optimali zace deshiogZmain i j enolEFr dDe
zafizeni s optimal ni mi vliastnost mi. Jednim
které nachézeji stale veéetsi upl atnéni Vv pr
analyzu mal ého mnozs-omcihi gapaliilce pejtvidiéad ot pv .4
vypocetniho prostiedi, které umozZzni automat.i
mi krofluidniho C€ipu. VI astnosti Cipu se pfFi

vypocetni dynamiky tekutin (CFD)vyXkadadetsnei v3§

e

sité pfres spusSténi a kontrolu numerickeé sim
automaticky na z4akladé scriptd v pythonu.

prace. Dosazené vysledky prezentuj eme na r
rozd €l ovace, kde j e kritériem optimality mi
optimalizaédnim probl ému je vyedgi ovamnor damg v
optimalizaédnich algoritma.

Ukazka aplikace vyvijeného prostredi
I 0.15
0.1
|
I 0.05

-1 —(_ =<

[u] [m/s]

.0

1.5

1.0

p [kPa]
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0
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trajektorie rakety

Bc.Handd osi f kova ( M1)

Skolitel: Ing. Jan Vrba, Ph.D.
Teorie Ffizeni ma Siroké spektrum aplikaci od
az po sofistikované systémy, me z i které pat.]
i deal nich poddmi nerkawé rreakitgpadni systémy. Rak
syst émem, ktera e schopna s e zorientovat
integrovanych pfimo v ni, je poté daleko s
dopadu. | mpl ement ace presadimad kragektorié keto ralety geg r a m

reali zovana v jazyce Python. Samotny nagivac



Voice Pathology Detection

Bc. Jan Michna (M2)

Skolitel: Ing. Jan Vrba, Ph.D.

Voice disorders detection nowadays relies on eitery subjective doctor testing on
expensive and uncomfortable surgery neither of which are optimal for screening and
early disorder detection. Due to the huge improvement of computing possibilities as
well as artificial intelligence and especially delgarning and convolutional neural
networks a new method has presented itself in voice recording analysis. My work aims
at developing an accurate method at detecting voice disorders as a result of numerous
diseases. The method developed will be implemergabito a mobile application
available to the public thus aiding the medical facilities as well as offering significantly
cheaper and more accurate results to the patients.
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Bc. EIli &ka Mgul i kov

Skolitel: doc. Ing. Jitka Cej kova,
Manualni prace provadéna v | aboratofi, jako
z jednoho experimentu do druhého, mize pote
chybovosti, kterowvaje Néfpkéinmné) aiml gzmiiaober
pfredchazet, je robotizace. V ramci pfedl ozen
deset |l et stary pipetovaci robot Evobot, u
softwaru. Evobot drenizal o@etniyc en au moozdiuwlj i c i
plug'n' plpapetkaadych modul 0 komunikuje diky
ovl adaj i krokové motory v jednotlivych mo d
jednotkou je Arduinos o0z Si F uj i ¢ci 4.dedsrkzoiul OR atméptso 1pr dce | e
chapadlo pro manipulacidr o b ny mi tohujteok tnya,d sst avbou pfichaz
Pell obot . Pro tento ucel je nezbytné navrh
Vyti §téné objekty jsou Uwomtdédhi cimi ti orest odacij ek
Vchapadle nasledné dochédzi k vytvofeni vaku
tvaruje spodni <¢éast chapadla podle tvaru pfF

objektem manipulovat.
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Bc. Jakub Seiner (M1)

Skolitel: Ing. Jan Vrba, Ph.D.

Tento pfispévek pojednava o inovativnim pfi:
novost. v obl ast]i zdravotnictvi, a to konk
trpicich bhlhsbobvoDetdgkte novosti sama o sobé
ma, jako prfriklad | ze uvést detekci demence

Oba zminéné pfiklady se vyznacuji vysokou

ivprobl ematiche phrasdvymidze det ekce novost.

Vpiripadé prokéazani funkcnost.i a VYVoO]j i v h
di agnosti ku téchto onemocnéni by dosSlo ke s
| é¢bé. Doposud di agneoxsperktay ,v ysupe cviad lai zzug ji ncéi n
onemocneéni, ktefi musel. i stravit podstatno
zasazenych pacienta, coz ale pfti vyhodnocov:
se v pifipadé UOUspéchu mphtra sBé&dalednéhusonBEeéeni
odbornost a tim i rozSifeni kvalitnéjsSi péce
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Bc. Jakub Hanzl (M2)

Skolitel: doc. Ing. Jan Mare$, Ph.D
Automati zace je pojem, ktery je vyzeamnym t
ndm fesSit rutinni postupy a tak Setfit ¢as
Automati zace ovsSem neni tématem jen priadmyslc
i ve vyzkumnych ¢innostech, kde mOZea zast av:

kol zprost  edkvoybarnain ykedniupndi iksatcneo S®W & vy voj
konkrétné grafického uzZzivatelského rozhrani

azjednodus$sit zadavani wvstupnich parametr O |
SV dodadavanych od vyrobca. Dale pak mozZznost
met ody meéfeni v Criammic i s duavbiosriat of e f spadné pf¥
jednotl i vymiospedsirojaidé Vude uzivat el scho
naméfieng@dnat@altiavygch piistrojpiosAfleidiadMatij @abv g
vys§s8i U0rovné programovani a to prostfifednict
praveé pro vyvoj . Cilem je ulevit pracovnikd
méfeni, etanohaby pt¢né vénovat aktivni <casti %

bude zarucdena staephidk&ovalij akovysdagdvanych S



Lyl féell RSYZ2IRIYRAOPEDK Jf A D
LIZ2GSYOAtf LINRBRdzl Gdz yI O NXdz
Bc. Lukadas Hospodar ( M2)

Skolitelk:étMgrZi kvamdova, Ph.D.

VdnesSne|j bobe mgaelvne] praxi kl adi e vel ky C
amoznost i vympohy avhedirskeho produktu ako t al
datspa avani saenypr cslplou rabiot el oc hVynzav okuo nukzur e
zvacsSa niechevabiaér @atat a, al e vhodoueiitchprsp a
strategické rozhodnutia podni ku. Tato praca
zr dznych zdrojov, j e] anal yzou paei wtyeropbrcat a

produkt u. Analyza tohto typu hlada dosial m
pre produkty vyrobcu. a@Qiaélyamv et ake mple xvnylt v
hovoriacich ov y r o b k u . Praca sa pospapaei machbat at at
akvantitativny®gh o bfkaokntboirnoavc i io ssekd@maong rc & fy im¢ k o
ukazatzdkmdmzno koch. Nasl edne méhodmé fi €dadeoai
avyvodenim odporuc¢ani na zaklade poziadavku
postupovamet 6 d Av®recnom vystupe tato préadca vyu?z
grafického uzivatel ského rozhrani a Power

konecnych uzivatel ov s pr ogrkaniyd o8 p adlad &Smoas
gener aci ou prnm&tsSiaj vy inodivtéi ano 2
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Bc. Martin Jez (M2)

01
OK

Skolitel: doc. Ing. Jan Mare$, Ph.D
Vestavné systeémy, tedy vesSkera zafizeni, Kt e
obkl opujrm kraokw.Zd@d mobilnich telefonl, pfes
VYVO)] technologii vestavnych systémid je ana
smyslu pridmyslu 4.0. Techni cka Intemgtlofe ment ac e
Thingsnebo Cloud Netwdkingvy Zaduj e znac¢nou vypocetni s i
vinesni dobé pfekvapiveé cenové dostupny, mim
meé prace je vyvoj modernich vestavnych syst ¢

zfetelem prosghafbehédaaonki venpekementovanda v | a
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Bc. Lukas Marek (M2)

Skolitel: Ing. Jan Kohout, Ph.D.
V této praci zpracovavame oblic¢ejova data zc
mezi 3S 1 L2 K8o& YAYAO(VK20baBbf aviyklonavani St e
oblic¢ejovych cvikld (mraceni, Gsmév a jiné).
obecny viIiiv starnuti na schopnost proj evova
kf il traci viivu starnutinam zumo Zad s tlréapneé nmo db
poruchy v mimice, které jJjsou dany jinymi Y
obliceje. Dat a, kterd&d analyzuj eme, j sou pfe
umoznuje detailné sledovat dwymnhamidiad aminraihd K ¥ «
dvéma zplsoby. Prvnim je funkcionélni pfist
atim druhym je pfistup topologicky, pomoci Kk
tento tvar meé n i v pridbeéhu c vi kudovollfego mbi nac e

robustneéeji model ovat vysSe zminény vztah.
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Bc. Daniel Martynek (M2)

Skolitel: prof . l ng. Al eS8 Prochazka
Kyl ni operace pifedstavuj i bézny, aviScaik komp
pec¢livou analyzu pro informovanéda rozhodnut i
kombinuj e i ntegraci Evropskeé dat abéaze Kyl r
adesktopovou aplikaci pro offlinové a online
Pythona Tk i nterface, jsme vytvofili desktopovVc
pfriveétiveé rozhrani. Zaroven | sme rozsi Fildi
svyuzitim framewanvldiebDj abh@aa k &ndu. Pro vytvo
pouzi lLalJasstrdtvo mbi naci s CSS. Tato FfeSeni umo:
dat z Evropské databaze. Prezentace se zameéf
procesu zpracovani a filtrace dat z Evropsk

aimpleme nt ac e bezpeénostnich opat
avyzkumni kdm snadny a efektivn
operacich.

feni. Cilem p
i pfistup k

Number of Patients: 986

LOAD DATA

\ Initial Year: Final Year:

Vybrat soubor | Soubor nevybirdn ot P {Odesia

Patient Operative Data Complications Classification 1
© Age O Gender O BMI. [ Elective/Emergency Surgery O Type of Surgery O Surgery wiwo Mesh (0 Intraoperative O Day after Surgery| @ Gender(BMI x AGE) O Complications Day after Surgery(BMI x AGE)




pd ~

BLINF O20t Yy N LI2Keéoz2@gé OK RIFO
aSyaz2Na

Bc. Al exandra Mol Canova (M2)

Skolpirtoefl.: 1 ng. Al e$8 Prochazka, CSc.
Prvé vyuZzibiemednebdonekyweh apl i k a2c0i.a csht obroolCoi ,z
pric¢om ich vyuZzitienscwawowaolsd uphedoodrnméfanep d
neoddel itelnou sucastoué medi cnienvsi keynteh pproesdtsut
vyuzitia prostriedkov ako je zaznam EKG al el
spol u s prostriedkami analyzy dat umoznuj u
monitorovaniaa ehabi |l it Aci e paci eaopy,cenzory pukicabecboe r o me t r

pol ohy viemés kpédgodzucho pouzit na Zdznam
smartfdédnov alebonaégjrypyocchoadiarzinakneViav ame
apozi cnéded&dtkeycthh paci ent ovmaohloimorceoju daprlairk & cdiniu

Navr hl i sme metodi ku ©prdetainal §znelso meekue
azdravotného stavu za pouzitia diskrétnej F
met 6d. Na zaklade toho sme vytvoril:i al gor i
impleme nt ovmaoli lvnej aplikacii Mat |l ab, aby bol o
vysl edky merania bezprostredne po uskutocCner
poskytnuat cenné informédehabplkiet decipsi detds laygn

atak prispi¢ zk epSeniu kvality poskytovanej | iecCby.
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Bc. Mat e] Ruzi cka (M2)

dz R2 LINB R
b
S k o ldbct legl Radoslav Paulen,.Ph

Dopredna osmoéza (FO) je v porovnanédnejs rever
tasto vyuzZivanym procesom pre transport vV 0

Podobne ako reverznéd osmb6éza tak aj dopredna
-najmda v podmienkach, pri kt orydasSismmoitemldao RO
jeproces optimalizovat, preto je potrebné po:
vytvorenia modelwu sme schopni proces si mul
spréavanie sa pri roznych podmienkach, pozor
vplyv vstupovea Vvyst uNpaymi atyd.voreny model simuluje
vsaddzkovom a taktiez aj proi Sspojitom zapoj
porovnal.i konkr étne navr hy FO procesu (kor
parametrov a p oi¢e maa ko)C n ypcrhe pvoydunz i t i e na z
pomarancového dZusu na poz®Odbovanu Oryasfl eddui
nameranych hodndét intenzity toku od koncentr
koncentrované odt d4080av66%)Nazzaky ade@0%ychto da
nadasl edne dopracoval.i ku kQkardor a2i clcémbly madblt

vplyv pridania membran na osmoticky tlak odtft

Flux from feed concentration - measured and

estimated values




