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1. Obhdjené disertacni prdace

FAKULTA TECHNOLOGICKA

Studijni program: CHEMIE A TECHNOLOGIE MATERIALU
Studijni obor: Technologie makromolekularnich latek

Ing. Veronika Friebrova, Ph.D.
Datum obhajoby: 23. 05. 2012
Skolitel: prof. Ing. Karel Kolomaznik, DrSc.

Vyvoj technologii zpracovani biomasy jako zdroj hodnotnych bilkovin a
jejich hydrolyzata

Abstrakt

Disertaéni prace se =zabyvd vyvojem technologii zpracovani vedlejSich produkti
potravinaiského a kozedélného primyslu, zejména bilkovinné povahy, jejichz hydrolyzaty se
uplatiiyji jak v bézné vyzivé Clovéka, tak také v zemédélstvi jako napf. biostimulatory
(induktory rezistence). Cile prace spocivaji v optimalni kombinaci pfimého a nepiimého
modelovani, tj. vyuZiti teorie transportnich procest a chemické reakéni kinetiky ve spojeni s
experimenty. Casové zavislosti byly statisticky zpracovany za G¢elem stanoveni parametri
matematicko-fyzikalnich modeli. Vysledné vztahy a experimentalni data byly aplikovany k
verifikaci navrZenych kvantitativnich modelt. Ovéfené modely slouZily pro stanoveni
optimalni reakéni doby a navrh algoritmu fizeni redlnych hydrolyzac¢nich reaktori.

Ing. Roman Kolaiik, Ph.D.
Datum obhajoby: 28. 06. 2012
Skolitel: prof. Ing. Martin Zatloukal, Ph.D.

Modeling of Film Blowing Process for Non-Newtonian Fluids by using
Variational Principles

Abstrakt

Prvni ¢ast této prace se vénuje popisu jak procesu vyfukovani, ktery se pouzivd k vyrobé
polymernich f6lii, tak riznych typl nestabilit, které predstavuji hlavni limitujici faktor této
technologie. Zvlastni pozornost byla vénovana shrnuti a popisu jednotlivych matematickych
modeli, které mohou byt vyuzity k modelovani tohoto procesu. Ve druhé ¢asti této prace bylo
navrzeno a uspésné otestovano stabilni numerické schéma pro modelovéani neizotermalniho
procesu vyfukovani jednovrstvé polymerni foélie pomoci variaéniho poctu s vyuzitim
generalizovaného Newtonského modelu berouci v tivahu funkéni zavislost viskozity na tiech
zakladnich invariantech deformac¢né rychlostniho tenzoru D a jeho absolutni hodnoté
(definované jako odmocnina z D.D), a to s cilem porozumét komplikovanému vztahu mezi



procesnimi podminkami (vnitini pfetlak, koeficient ptestupu tepla, hmotnostni pratok, teplota
chladiciho vzduchu, teplota taveniny/vytlacovaci hlavy), materidlovymi parametry (tahova
viskozita, pevnost taveniny, Newtonskd viskozita, aktivaéni energie toku, index
nenewtonského chovani) a stabilitou procesu vyfukovani. Bylo odhaleno, ze procesni
parametry spolecné s aktivacni energii toku maji vétsi vliv na stabilitu procesu vyfukovani
folii nez zakladni reologické charakteristiky polymerni taveniny, piicemz vzajemny vztah
mezi velikosti stabilitniho okna (a/nebo minimalni dosazitelnou finalni tloustkou folie) a
stupném zatvrzeni pii protahovani polymerni taveniny ma nemonotonni charakter v daném
rozsahu pevnosti taveniny. V posledni Casti této prace byla testovdna vyuzitelnost a
aplikovatelnost varia¢niho poc¢tu na modelovani procesu vyfukovani vicevrstvych folii s
vyuzitim experimentdlnich dat ziskanych vyfukovanim koextrudované folie typu
LDPE/LDPE/pojivo/PA6/EVOH/PA6/pojivo/LDPE/LDPE  pifi rlznych zpracovatelskych
podminkach. Bylo prokazano, ze pouzity model popisuje jak tvar vyfukovaného rukavu, tak
velikost vnitinitho ptetlaku s dostateCnou presnosti, a to pro vSechny aplikované
zpracovatelské podminky.

Ing. Jan Musil, Ph.D.
Datum obhajoby: 28. 06. 2012
Skolitel: prof. Ing. Martin Zatloukal, Ph.D.

Investigation of Die Drool Phenomenon during HDPE Melt Extrusion
Abstrakt

Prvni cast této prace shrnuje soucasny stav poznani jevu die drool definovaného jako
nezadouci spontanni akumulace polymerni taveniny na hrané vystupni Stérbiny pfi
vytlaCovani. Druhd ¢ast této prace se zabyva vyzkumem vlivu zpracovatelskych podminek,
reologie, molekularnich charakteristik polymert a designu vytlacovaci hlavy na jev die drool
pii vytla¢ovani HDPE, a to s vyuzitim specifického uspofadani experimentalni vytlaCovaci
linky, novych experimentalnich postupti a metod obrazové analyzy. Bylo zjisténo, Ze intenzita
jevu die drool vyrazn€ klesd s rostoucim stupném vétveni polymerniho fetézce a(nebo)
klesajici elasticitou a smykovou viskozitou dané taveniny. Na zaklad¢ hodnoceni distribuce
molarnich hmotnosti povrchové 1 vnitini ¢éasti extrudatu, pavodniho nezpracovaného
polymerniho granulatu a polymerniho stéru z hrany vystupni $térbiny bylo prokazano, ze pii
vytlacovani taveniny HDPE kruhovou kapildrou je pfi¢inou jevu die drool tokem indukovana
frakcionace nizkomolekularnich podilt polymeru (probihajici u stény, ve vzdalenosti mensi
nez je 8% poloméru kapilary pro studované procesni podminky), které se nasledn¢ akumuluji
na konci vytlacovaci hlavy. Dale bylo zjisténo, ze tokem indukovana frakcionace je
iniciovana periodicky se opakujicim ulpivinim a naslednym sklouzdvanim polymerni
taveniny u stény vytlaCovaci hlavy (jev slip-stick) pficemz jeji efektivita roste s rostouci
elasticitou taveniny HDPE. Experimentalni analyza vlivu designu konce vytlacovaci hlavy na
intenzitu jevu die drool prokazala, Ze zvonovity charakter tokového kandlu je vice stabilizujici
nez prosté srazeni hran vystupni $té€rbiny, pficemz ptekvapivé, vliv velikosti uhlu srazeni a
délky zvonovité Casti na intenzitu tohoto jevu ma nemonoténni charakter s optimalnimi
hodnotami 15° pro vystupni uhel a 2/15 pro délku zvonovité ¢asti vztazené k celkové délce
vystupni Stérbiny. S cilem porozumét stabilizujicimu vlivu modifikace designu vystupni
Stérbiny na jev die drool byla navrzena hypotéza zalozend na posouzeni vzijemného
spoluptisobeni tlaku, normalovych napéti, adhezivnich sil, odtahem indukovanych tahovych



napéti vznikajicich v této oblasti, a to s ohledem na dosazeni podminek intenzivniho
kontinualniho unéseni nizkomolekularnich slozek z prostoru vystupni Stérbiny odtahovanym
extrudatem.

Ing. Frantisek Bilek, Ph.D.
Datum obhajoby: 23. 11. 2012
Skolitel: doc. Ing. Marian Lehocky, Ph.D.

Preparation of Antibacterial Packaging Materials
Abstrakt

Antibakterialni materialy jsou pfipravovany nékolika moznymi cestami. Jako nejlepsi z nich
se jevi nandSeni antibakteridlnich cinidel na povrch modifikovanych syntetickych
polymernich materidli. Modifikace polymernich syntetickych materialit spocivd ve zméné
chemického slozeni povrchové vrstvy, pficemz celkové vlastnosti substratu, zejména
mechanické, zlstdvaji nedotéeny a celkovy vyrobek dosahuje odpovidajici pevnosti a
pruznosti. Takovyto postup pak nachézi vyuziti jak v oblasti baleni potravin, tak jako
prevence vzniku infekce pfi pouzivani 1ékatskych nastrojii, protéz a zatizeni. Povrchy protéz,
umélych nahrad, chlopni, mocovych a zilnich katétrii a jinych zafizeni zavadénych do téla
jsou casto snadnym cilem patogennich organismi. S jejich roz$ifenim pak vznikaji mnohé
komplikace, 1é¢ba se prodluzuje, zvétsuji se jeji naklady a mize koncit 1 smrti. V této préci je
pozornost zamétfena na upravu bé€zné pouzivaného polymeru - nizkohustotniho polyetylenu
(LDPE) vice stupniovou fyzikalné-chemickou metodou. Povrch polymeru je aktivovan
plazmovym vybojem v atmosféfe vzduchu. Na tomto povrchu pak probé&hla radikalova
kopolymeraéni reakce s monomery tvoficimi na povrchu polymerni fetézec ("polymer
brush"), jeZ je schopny véazat primyslové vyrabéna antibakterialni ¢inidla. Povrch vzorka byl
charakterizovan métfenim kontaktnich hll smaceni, infracervenou ATR spektroskopii,
elektronovou rastrovaci mikroskopii a rentgenovou fotoelektronovou spektroskopii.
Antibakterialni aktivita byla hodnocena pomoci tzv. difizniho testu na agaru. Tato prace
pfinasi ndhled do problematiky bakterialni adheze na povrch a zplisoby Gpravy polymerniho
substratu tak, aby dosahl antibakteridlnich vlastnosti. Aplikace takto pfipravenych materialt
muize byt nalezena v potravinafstvi a obalové technice, tak jako v mediciné coby povrch
zdravotnickych prosttedkd.



Ing. Lubica Simoiiakova, Ph.D.
Datum obhajoby: 19. 12. 2012
Skolitel: doc. Ing. Petr Hlavacek, CSc.

Vplyv vySky podpétku na plantiarne lokalne tlaky pri chodzi a celkovy
komfort obuvania

Abstrakt

Dizerta¢né praca je zamerana na vplyv vysky podpétku na nohu pri chodzi a stati. Chddza
bola uskuto¢nena po drahe dlhej 20 m, 6smych schodoch hore a dole a po naklonenej rovine.
Pre experiment bola vyrobena obuv na mieru s odstupfiovanou vyskou podpatku: 30 mm, 40
mm, 55 mm, 65 mm a 75 mm. Pre kvazistatické meranie boli pouzité tri drevené formy, ktoré
mali odstupfiovant vySku podpétku s piatimi réznymi profilmi klenutia klenkovej casti.
Pomocou pohybu nohy pri dotyku predonozia a pity na profil formy bolo zaznamenané
zatazenie na plantarnu Cast’ nohy. Ziskané hodnoty boli vyhodnotené pomocou Statistickej
analyzy. Experimentilne sa podarilo potvrdit, ze vysoky podpétok negativne ovplyviiuje
narast tlakov v prednej Casti nohy. V pripade kvazistatického zat'azenia noh boli naopak
zistené velké rozptyly rozlozenia tlaku, teda bolo obtiazne formulovat’ zavery pre zlepSenie
komfortu v obuvi s vysokym podpitkom. Nepodarilo sa najst’ taku liniu zakrivenia profilu
klenku, ktora by vyhovovala vsetkym nositel’kam podpétkov a tym nie je mozné povazovat’
toto rieSenie za Standardizovatelné.

Ing. Radim Kocourek, Ph.D.
Datum obhajoby: 19. 12. 2012
Skolitel: doc. Ing. Petr Hlavacek, CSc.

Problematika tlumeni naslapnych sil spodkovymi dilci obuvi
Abstrakt

Noha stéle prochazi vyvojem a nynéjsi civilizovany zplisob Zivota v kombinaci s pouzivanim
modni a vysoce modni obuvi piispiva k tvorbé deformit, které pak komplikuji lidem Zivot.
Proto se vyzkum zaméfuje na vymezenou problematiku vkladacich stélek obuvi a jejich
tlumicich vlastnosti, které maji v obouvani nepostradatelnou roli a mohou se podilet i na
tvorbé zminénych deformit, zejména pii nevhodném vybéru stélek. Pro experiment byly
vyrobeny bézné vkladaci stélky mekkého charakteru a prace se snazi dokdzat moZznosti jejich
testovani a samotného tlumeni spolecné i s dalSimi spodkovymi dilci obuvi, tj. podeSvemi.
Stélky obuvi jsou nezbytnou soucasti vétSiny obuvi, ale neexistuje sjednoceny nazor na jejich
funkeci a konstrukéni provedeni.



Studijni program: CHEMISTRY AND MATERIALS TECHNOLOGY
Studijni obor: Technology of Macromolecular Substances

Marcin Kostrzewa
Datum obhajoby: 2. 2. 2012
Skolitel: prof. Ing. Berenika Hausnerova, Ph.D.

Modification of Epoxy Resin with Polyurethane and Montmorillonite
Abstrakt

Diserta¢ni prace se zabyva chemickou a fyzikalni Gpravou vlastnosti epoxidové pryskytice
(EP) ptidavkem nanojilu a polyuretanii s cilem - za pfedpokladu synergie pusobeni obou
modifikatord - zlepSeni jejich mechanickych vlastnosti. Vybér polyuretanu (PUR) je
motivovan flexibilitou a universalitou jeho struktury/vlastnosti pouzitim vhodnych kombinaci
vychozich latek pro jeho ptipravu. Polyuretany pouzité v disertacni praci byly syntetizovany z
polyolt (polyetylénglykolii a polyoxypropyléntl) s riiznou molekulovou hmotnosti a dvou
diisokyanatt: 2,4-toluen diisokyanat (TDI) a difenylmethan 4,4'- diisokyanat (MDI). Bylo
zjisténo, ze kratké segmenty (PUR na bazi polyetylénglykolil) zvySuji ohybovou pevnost EP,
zatimco kompozity obsahujici PUR s dlouhymi segmenty (syntetizované z polyoxypropylénii)
jsou tuzsi. Pouziti MDI ptindsi vyraznéjsi zlepSeni mechanickych vlastnosti EP, nez je tomu v
pfipadé aplikace TDI. Montmorillonit (MMT) je nanojil zndmy svou schopnosti pozitivné
ovlivnit lomovou houzevnatost a pevnost polymert, i kdyz je k jejich modifikaci pouzit ve
znacn¢ nizSich koncentracich, nez je tomu u plniv v mikronovych rozmérech. Kompozity
obsahujici 1 % MMT se vyznacuji zvySenou pevnosti v razu, zatimco 2 % MMT zlepSuji
piedevsim ohybové vlastnosti EP. Je vSak tieba zminit, Ze vyssi stupeit plnéni MMT ma za
nasledek zhorSeni mechanickych vlastnosti epoxidové pryskyfice. Hybridni kompozity
obsahujici 1 nebo 2 % MMT a 5 az 15 % PUR (MDI 1 TDI) vykazuji zlepSené mechanické
vlastnosti EP matrice. Jako optimalni bylo vyhodnoceno plnéni obsahujici 1 % MMT a 15 %
PUR pfipraven¢ho z polyetylénglykolii s molekulovou hmotnosti 400 g/mol a MDI, kde
strukturni analyza ukéazala plisobeni dvou mechanismii sméfujicich k zlepSeni vlastnosti EP:
exfoliace nanojilu a formace chemickych vazeb mezi hydroxylovymi skupinami EP a
izokyanatovymi skupinami PUR. Ke zlepSeni mechanickych vlastnosti EP tak doSlo diky
synergii modifikace pfidavkem PUR a MMT; exfoliace nanojilu byla potvrzena rentgenovou
difrakci, a formace chemickych vazeb infracervenou spektroskopii i kalorimetricky. K
dalSimu zlepSeni wuzitnych parametri EP pfispiva 1 flexibilita fetézcii polymerniho
modifikatoru. V ptipadé pouziti MDI navic dochazi ke zlepseni houzevnatosti bez zhorSeni
teplotnich charakteristik, jak dokladaji vysledky kalorimetrickych zkousek. Shrnutim
dosazenych vysledkil 1ze vyvodit zavér, Ze ptipravené EP/PUR/MMT hybridni kompozity
tvofi tzv. inter-penetracni EP/PUR sit, kde polyuretan hraje roli kompatibilizatoru mezi
epoxidovou pryskyfici a nanojilem, a podporuje tak jeho exfoliaci.



Jorge Andrés Lopez Garcia
Datum obhajoby: 24. 2. 2012
Skolitel: prof. Ing. Petr Séha, CSc.

Surface Treatment of Collagen-based Biomaterials in Medical Applications
Abstrakt

Vyzkum v oblasti biomateridlli zaujima ¢im dal vétsi dulezitost s ohledem na jeho aplikace v
medicin€ jako napf. u kloubnich nahrad, kochlearnich implantatd, srde¢ni chlopné, ¢ocky,
zubni fixaci a tkanovém inZenyrstvi. V této souvislosti je tkanové inzenyrstvi
interdisciplinarni oblasti a vyzvou k uspokojeni pozadavkd, jako napt. pii 1é¢bé koznich
poranéni, regeneraci nervovych tkéni nebo transplantaci organti. Pfiprava bunéénych systémi
na polymernich scafoldech je jednou z nejpouzivanéjsich technik ve tkdnovém inzenyrstvi,
ptesto Ze existuje nékolik postupl k dosazeni obdobnych cili. Tato technika je zaloZena na
interakci substratu se specifickou skupinou lidskych bunék. Tento scafold by mél piirozené
vykazovat vynikajici biokompatibilitu, fizenou biodegradabilitu a taktéz by mél byt schopen
absorbovat télni tekutiny potiebné pro transport zivin. M¢l by také vykazovat prislusné
mechanické vlastnosti jako odolnost a ohebnost. Z téchto diivodl je jako pocate¢ni material
obvykle zvolen kolagen vzhledem k jeho pomérné¢ vysokému zastoupeni u zivocicht, kde
tvoti pfiblizné CEtvrtinu mnoZzstvi bilkovin a hraje dilezitou roli v mnoha biologickych
funkcich jako tvorba bunck, bunétna adheze a proliferace. Dulezitou vlastnosti kazdého
potencialniho substratu je jeho interakce s buitkami a tato schopnost je selektivni na povrchu.
Uprava plazmatem je v tomto ohledu pomérné u¢inné a levna metoda, ktera spo&iva v ipravé
tenké povrchové vrstvy aniz by doSlo ke zméné celkovych vlastnosti. Nadto, techniky
zalozené na Upravé v plazmatu jsou ekologicky Setrné. Nicméné, vaznym problémem pii
nahradé¢ tkani je tvorba biofilmu zplsobujiciho infekci oSetfenych oblasti. Tento problém se
tykd mnoha oblasti lékafstvi, zejména potom lékarskych pfistrojii, vyrobka urcenych ke
zdravotni péci, stomatologie, oblasti baleni potravin a jejich skladovani, hygienickych
pomicek uzivanych v domécnostech a veterinarniho 1€kafstvi. V oblasti zdravotnictvi jsou
pfedev§im nosokomidlni infekce pfi¢inou Gmrti nebo invalidity pacientl po celém svéte.
Infekce je tedy hrozba pro Zivot a také navriuje naklady za 16¢bu. Uginnym zptisobem, jak
vyfesit tento problém, je vyrobit materidly, které mohou byt schopné inhibovat rist
patogennich bakterii. To mize byt dosazeno vclenénim antimikrobidlni latky do materiélu,
kterda musi mit vysokou schopnost zabijet bakterie, ale zaroveil vykazovat celkové nizkou
toxicitu vaci buitkdm v organizmu. S ohledem na dileZitost a vyrazny ekonomicky vliv, ktery
tato témata jak ve vyzkumném tak kazdodennim Zzivoté pfedstavuji, zahrnuje tato doktorska
prace Sirokou reSer$i o biomateridlech, povrchovych analyzach, modifikacich a jejich pokroku
v aplikacich tkanového inZenyrstvi. Mimoto je také podrobné rozebrana zakladni
problematika soucasné mediciny v oblasti Skodlivosti mikroorganismii potencialné
pfitomnych na implantitech. Vysledky tohoto vyzkumu se snazi odkryt pou¢né poznatky
souvisejici s tkdlovymi ndhradami, Upravou plazmatem, antimikrobidlnimi biopolymery a
rastem lidsky tkanovych bunck. Tato disertacni prace poskytuje schematicky a strucny
teoreticky prehled doprovazeny vysledky ziskanymi z experimentalni Cinnosti a zavérem,
ktery veskeré poznatky sumarizuje. Nakonec, pro jakékoliv dal$i informace jsou pfilozeny
plné verze publikovanych ¢lanka I-111.



Sameepa Poonga Valappil
Datum obhajoby: 13. 3. 2012
Skolitel: doc. Ing. Petr Svoboda, Ph.D.

Cross-linking and Degradation Studies of Polyolefin Elastomers
Abstrakt

Polyolefinové elastomery pfispivaji jako specidlni tfida polymerti. Nejvyhodnéjsi vlastnosti
polyolefinovych elastomerti je jejich elasticita. Néasledkem toho najdou uplatnéni v oblasti
pén, polstara, tésnéni, automobilovych aplikaci, obuvi, izolaci kabelt atd. Oblast jejich
aplikaci mize byt rozSifena procesem sitovani. Prostfednictvim sitovani jsou polymerni
fetézce spojeny dohromady, ¢imz se vytvofii sit. Toto zlepsi jejich mechanické vlastnosti,
zvlasté pak elastické vlastnosti. Soucasné mize byt sitovanim zvySena jejich maximalni
provozni teplota. Sitovani mize byt provedeno nejrizné&jsimi zplsoby. Nejcastéji pouzivané
zpusoby jsou peroxidové sitovani, sitovani silanem a vodou a radia¢ni sitovani. Jakozto
soucast skupiny termoplastickych elastomert (TPE) a majici vynikajici elastické vlastnosti
etylen-oktenovy kopolymer (EOC) byl vybran pro nase studium. V této vyzkumné praci bylo
pouzito peroxidové a radiani sitovani EOC. Peroxidové sitovani etylen-oktenovych
kopolymert bylo provedeno za pouziti dikumylperoxidu pfi riznych teplotdch. Pro metodu
sitovani ozafovanim byly vybrany rizné davky elektronovych paprski. Vliv obsahu peroxidu
(v rozmezi 0,2-0,7 hm.%) a teploty (v rozmezi 150-200 °C) na sitovani EOC byl podrobné
zkoumén. Bylo pozorovéno, Ze s rostoucim obsahem peroxidu se sitovani zlepSuje, zatimco
zvySovani teploty urychluje kraceni fetézcti (degradaci). Méné nachylna oblast ke kraceni
fetézcl je teplota v rozmezi 150-170 °C a koncentrace peroxidu 0,2-0,5%. Bylo zjisténo, Ze
sitovani EOC za pouziti dikumylperoxidu probihd jako reakce prvniho tadu. Nejvyssi
rychlostni konstanta sitovani K byla zjisténa pro 0,6 hm.% peroxidu pii 200 °C. Aktivaéni
energie sitovani (EA) ziskand za pomoci Arrheniovy rovnice méla maximum pii 0,5-0,6
hm.% peroxidu. Pti vysSich teplotach (190-200 °C) a vysSich urovnich peroxidu (zvlasté 0,6-
0,7 hm.%) sitovani soutézi s degradaci. ZvySeny obsah peroxidu zpusobil narist v obsahu
gelu, jinymi slovy, nariist v sitové hustoté, a proto bylo také pozorovano zlepSeni
vysokoteplotnich mechanickych vlastnosti. Dynamicka mechanickd analyza (DMA) takeé
potvrdila vySe uvedené vysledky. Dva etylen-oktenové kopolymery byly porovnany pro
vyzkum vlivu obsahu oktenu na sitovani. Bylo zjiSténo, Ze ucinnost sitovani peroxidem a
stupenl zesit'ovani stoupaji s klesajicim obsahem oktenu. Bylo pozorovano, ze EOC s vys$im
obsahem oktenu je nachylné&jsi k degradaci. Bylo zjisténo, ze krystalinitazesitovanych EOC
klesa se vzrustajicim obsahem oktenu. Diky vysokému stupni zesitovani vykazoval EOC s
nizkym obsahem oktenu mensi teceni pii kripovém testu ve srovnani s vysoko-oktenovym
EOC. Stupen zesit'ovani roste také s rostouci davkou radiace. Toto bylo potvrzeno zkouskou
vysokoteplotniho kripu a analyzou elastickych vlastnosti. Diferencidlni skenovaci
kalorimetrie (DSC) odhalila pfitomnost frakce s vysSim bodem tdni, ktera byla vytvotrena
béhem sitovani. ZkouSka pevnosti v tahu ukazuje, Ze napé€ti pfi pfetrzeni roste s Urovni
radiace, zatimco taZznost pii pretrzeni klesd. Analyza reologickych vlastnosti ukazala, Ze
elastické vlastnosti se zlepSuji po radiaénim zesitovani. Vyznamné zlepSeni tepelné stability
bylo pozorovéno termografickou analyzou (TGA). Obé metody sitovani, ozafenim i
peroxidem, jsou ucinné pro etylen-oktenové kopolymery.



Rajesh Theravalappil
Datum obhajoby: 13. 3. 2012
Skolitel: doc. Ing. Petr Svoboda, Ph.D.

Polyolefin Elastomers: A Study on Crosslinking, Blends and Composites
Abstrakt

Termoplastické elastomery (TPE) jsou materialy se zpracovatelnosti termoplasti, které maji
elastické vlastnosti konvencnich vulkanizovanych elastomert. Polyolefinové elastomery
(POE) ptipravené kopolymeraci etylenu s riaznymi ko-monomery jako propylen, butylen,
hexen a okten maji nizkou hustotu a znaéné dobrou elasticitu. Etylen-oktenovy kopolymer
(EOC), ktery ma vybornou kompatibilitu s vétSinou jinych olefinii a dobrou zpracovatelnost
spolu s velmi dobrymi elastickymi vlastnostmi a schopnosti pfijmout velké mnozstvi plniva,
byl vybran pro nasi studii modifikace za pomoci michéani, pfipravy kompoziti a sitovani.
Miseni riznych polymert ndm poméha pfipravit nové polymerni materidly s pfiznivymi
vlastnostmi zavisejicimi na naSich poZadavcich. Pouzili jsme EOC k vylepSeni elastickych
vlastnosti polyprolylenu (PP). Bylo pozorovano, ze zaflenénim EOC do PP se elasticita PP
znacné zlepsila a studium morfologie téchto smési bylo uZzitecné pro porozuméni dosazenych
vylepSeni. Za pomoci experimentii zkoumajicich zbytkové protazeni bylo zjisténo, ze smési
mély dobré elastické vlastnosti, kdyZ byl obsah PP nizky (0-30 hm.%). Dal§i mechanické
vlastnosti téchto smési byly také studovany. V dne$ni dobé ziskavaji elektricky vodivé
kompozity (CPC) rostouci pozornost kvili jejich dulezitosti v oblastech elektrotechniky 1
elektroniky. Byly zkoumdany elektrické a tepelné vodivosti a mechanické vlastnosti u
vodivych kompozitl na bazi etylen-oktenového kopolymeru se tfemi riznymi plnivy:
rozvinutelny grafit, uhlikovd vlakna (CF), uhlikové nanotrubicky s mnoha sténami
(MWCNT). Perkolacni prah u kompozit s rozvinutelnym grafitem byl pozorovan piiblizné
pro obsah plniva 16 obj. %, zatimco pro MWCNT to bylo 8 obj. % a pro CF dokonce jen 5
obj. %, coz ukazuje na dulezitost rozmért pro perkola¢ni prdh. Nad urovni 40 hm%
rozvinutelny grafit funguje také jako ekologicky pratelsky retardant hoteni, ktery je bez
halogenti. Nizkd hodnota tvrdosti shore-A dokonce i pii vysokém obsahu plniva ukazuje na
kandidaturu téchto kompozitl jakozto tlakovych nebo tahovych senzori. Elektricka i tepelna
vodivost kompoziti s CF a MWCNT plnivy byla vyrazné zlepSena, a to dokonce i pfi nizkych
urovnich plnéni. Tepelna stabilita byla zlepSena také. Kromé toho tyto plniva ucinkovaly jako
ztuzujici plniva, protoze zna¢né pomohly ve zlepSeni modulu pruznosti v tahu. Tyto vysledky
posiluji tvrzeni, ze CF a MWCNT plniva maji vice roli, které hraji v kompozitech. Proces
sitovani ndm umoziuje rozsifit rozsah uplatnéni polymert (napt. pro vyssi teploty). V této
praci bylo provedeno peroxidové zesitovani EOC, a pak byly zmétfen krip a elastické
vlastnosti nad teplotou tani (Tm) kopolymeru. S rostoucim obsahem peroxidu rostl i obsah
gelu, ktery je métitkem sitové hustoty. Se zvySujicim se obsahem peroxidu se zvysila hustota
zesitovani a tedy i odolnost ke kripu. Bylo zjisténo, ze zesitovany EOC podstoupil zvyseny
kripovy tok pii vySSich teplotdch a vySSich urovnich napéti. Hodnoty smérnice kripové
poddajnosti vypocitané z grafu zavislosti kripové poddajnosti na case ukéazaly silnou zavislost
na obsahu peroxidu a teploté, pifi které byl kripovy experiment proveden. Bylo rovnéz
zaznamenano, ze hustota zesitovani ma vyznamny vliv na modul pruznosti a tan(delta),
zv1asté za vysSich teplot, coz ukazuje na vyssi elasticitu.
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Wanes Sambaer
Datum obhajoby: 22. 3. 2012
Skolitel: prof. Ing. Martin Zatloukal, Ph.D.

Applied Rheology for Characterization of Polymeric Nanofiber Based
Filters

Abstrakt

Prvni Cast této prace shrnuje soucasny stav poznani v oblasti pfipravy, charakterizace a
aplikovatelnosti nanovlakennych netkanych textilii se specifickym dirazem na modelovani
procesu filtrace vzduchu, tvorbu 3D filtraénich modelti, vyznamnost Brownova difuzniho
pohybu a aerodynamického skluzu. Druhé Cast této prace se zabyva vyzkumem polymernich
nanovldkennych filtrii (vyrobenych elektrostatickym zvlaknovanim pomoci dratové rotacni
elektrody) s vyuzitim nov€ vyvinutych experimentdlnich a teoretickych metod s cilem
porozumét komplikovanému vztahu mezi morfologickymi a mechanickymi charakteristikami.
Bylo zjisténo, Ze typ pouzité podplrné textilie pti elektrostatickém zvlaknovani ovliviiuje jak
porozitu vyrobenych polyurethanovych nanovlakennych filtri tak jejich mechanické
vlastnosti, a to i ptesto, ze distribuce priméra vlaken se prakticky nezménila. Byl vyvinut a
uspésné otestovan novy 3D filtraéni model pro polymerni nanovldkenné filtry berouci v
uvahu interakce typu cCastice-vlakno/Castice-Castice, molekuldrni charakter toku, Browniv
difuzni pohyb vcetn¢ realistické 3D struktury filtru vytvofené ze snimku skenovaci
elektronové mikroskopie. Bylo zjisténo, Ze koeficient tfeni mezi filtrovanymi casticemi a
povrchem polymernich vldken md mnohem vétSi vliv na filtratni G¢innost polymernich
nanovlakennych filtri nez rychlost proudéni vzduchu, viskozita, teplota a tlak, pfi¢emz jeho
pokles mé za nésledek zvySeni tlakové ztraty, niz$i filtraéni Gc¢innost, nizsi faktor filtrani
kvality a nizsi citlivost faktoru filtrani kvality na mnoZstvi zachycenych ¢astic.

Rajendra Krunal Trivedi
Datum obhajoby: 18. 4. 2012
Skolitel: doc. Ing. Petr Svoboda, Ph.D.

Crystallization of polyolefin blends and nanocomposites
Abstrakt

Hluboké védecké porozuméni krystalizaéniho chovani a vyslednych semikrystalickych
struktur u polymernich smési a nanokompozitli je nutné pro ucinné fizeni a korigovani jejich
vlastnosti. Tato doktorsk4 prace se soustfedi na porozuméni riznych faktorti, jako napiiklad
pocatecni teploty taveni, superkritického CO2 ovliviiujiciho krystaliza¢ni kinetiku polyolefint
a jejich smési a nanokompozitli, to vSechno za pomoci soucasnych teorii tykajicich se
krystalizaéni kinetiky. Riizné experimentalni metody, jako napftiklad diferencidlni skenovaci
kalorimetrie (DSC), optickd mikroskopie s vyhfivanym stolkem, transmisni elektronova
mikroskopie (TEM), rentgenova difrakce (XRD) a infracervend spektroskopie (FTIR) byly
pouzity k ziskani uplného porozuméni krystaliza¢niho ristu a kinetiky u polyolefint, jejich
smesi a nanokompozitnich systému. Nakonec byla provedena srovnavaci studie vlivu ozareni
elektronovymi paprsky na schopnost krystalizace polypropylenu (PP) a vysokohustotniho
polyetylenu (HDPE).
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Ahmad Abed Shawqi Almajdalawi
Datum obhajoby: 22. 6. 2012
Skolitel: doc. Ing. Petr Svoboda, Ph.D.

Solvothermal Synthesis of Advanced Composite Materials
Abstrakt

Solvotermalni technika je metoda chemické syntézy pouzivana pro piipravu sloucenin s
riznymi morfologiemi. V soucasnosti ziskala pozornost a rozvinula se v dllezitou metodu
piipravy tuhych latek pomoci molekuldrnich rozpoustédel pouzivanych pfii stiednich teplotach
(100-400)°C. Solvotermalni technika pouziva pro piipravu praskovych materialti organicka
rozpoustédla jako ethanol, aceton, ethylen glykol apod. Morfologie pfipravenych praski
zavisi na pouzitém rozpoustédle, koncentraci reaktantli, teploté¢ a pH roztoku. Nicméné, v
ptipadé Ze je jako rozpoustédlo pouzita voda pouziva se ndzev hydrotermalni syntéza. Tato
metoda byla pouzita pro piipravu vysoce krystalického jemného oxidového prasku s
uniformnim tvarem a Uzkou distribuci velikosti ¢astic bez nutnosti pouzit velmi vysokych
teplot po provedené syntéze. Inteligentni materidly jsou materialy, jejichz charakteristické
znaky mohou byt ménény pod vlivem externiho stimulu jako je elektrické nebo magnetické
pole. Mezi takové materidly lze tadit electoreologické (ER) a magnetoreologické (MR)
kapaliny, které jsou slozeny z malych castic dispergovanych v nevodivych kapalinach, kdy se
jejich struktura a reologické vlastnosti dramaticky méni za uc¢inkd elektrického ¢i
magnetického pole. Pti aplikovani pole mohou ménit sviij stav z kapalného na tuhy v rozmezi
nckolika milisekund. Tato vlastnost jim dava schopnost v aplikacich umoziujicich ptenos
napéti. Elektronické ovladani prenosu nap€ti méa pouZiti v zafizenich jako aktivni napétové
absorbéry, u motorti, spojek a brzd. Mnoho ER kapalin bylo zkoumadno a nékteré z nich
vykazovaly vysoké prahové napéti v kPa a tyto jsou nazvany ER kapaliny s vysokou
ucinnosti. Nicméné, pofad je hodné problémi, které je potfeba vyteSit pro vhodné ER
kapaliny jako jsou Siroké teplotni pouzitelnost, sedimentaéni stabilita, abrazivita ER sytémt a
jejich Skodlivost vic¢i Zivotnimu prostiedi. V této praci byly studovany rtizné materidly:
Nanoty¢inky oxidu titani¢itého TiO2 s nanodutinami dopované riznym mnoZstvim Chromu
(Cr) jako nového materialu pro ER kapaliny pfipravené pomoci solvotermalni cesty za pouziti
vody jako rozpoustédla. Studium morfologie a analyzy struktury bylo provedeno pomoci
riznych technik. ER vlastnosti byly méfeny na suspenzich v silikonovém oleji. Byl také
zkouman vliv vodivosti rizné¢ dopovanych materidll na ER chovani. Paskovité castice
polypyrolu pfipravené pomoci oxidacni polymerace pii pouZiti peroxodisiranu amoné¢ho jako
oxida¢niho ¢inidla byly také pouzity jako novy materidl pro ER kapaliny. Byly pfipraveny
dva rtizné vzorky polypyrolu o riznych vodivostech a byl zkouman vliv jejich vodivosti na
ER chovani. Castice TiO2 byly pfipraveny pomoci solvotermalni syntézy, kdy jejich rtizné
morfologie bylo ziskdno zménou koncentrace a doby zahiivani a tyto byly zkoumany za
ucelem zjisténi vlivu morfologie na ER vlastnosti.
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Andrés Bernal Ballén
Datum obhajoby: 20. 8. 2012
Skolitel: doc. Ing. et Ing. Ivo Kufitka, Ph.D. et Ph.D.

Bioartificial Polymeric Materials with a Latent Application in Medical
Field

Abstrakt

Predlozena doktorska disertacni prace je vénovana piipravé a charakterizaci bioarteficialniho
polymerniho materialu s latentni medicinskou aplikaci. Navzdory velkému pokroku, kterého
doséhla véda o polymerech, v¢etné polymeri v oblasti mediciny, stale v této oblasti zistavaji
vyznamné nevyieSené problémy. Jednim z téchto probléma, ktery je vskutku jeden z
nejkomplikovangjsich, jsou sristy. Ten to jev vznikd jako pooperac¢ni nasledek a mize
zpusobovat mnoho dalSich potizi. Ackoliv se polymery jiz v této véci zkousSely, alternativni
nebo doplnujici 1écba by mohla ptispét k rozvoji novych technik, které by zeslabily, omezily
nebo zcela odstranily tento problém. Michani polymert je cenna metoda ziskavani materidlt s
lepsi funkci a vlastnostmi nez maji jednotlivé slozky samostatné. Dale, polymerni smés se
dvéma rliznymi povrchy pfedstavuje zajimavy ptistup pro separaci tkdni, ¢imz by se zamezilo
vzniku srastd. Z uvedenych divodu tato disertace obsahuje Siroky popis biomateridli a jejich
pouziti jako ramec pro porozuméni vlastnostem, které musi biomaterial spliiovat. Soucasné
jsou detailné popsany kolagen, poly(vinylalkohol) a poly(vinylpyrrolidon), pfi¢emz je
vénovana specialni pozornost smesim téchto druhi materialti v oblasti mediciny. V této praci
byly rozvinuty tfi pfistupy k ptipravé bioarteficialnich polymernich materidld. Za prve,
poly(vinylalkohol), jako biodegradabilni a biokompatibilni polymer, byl rozpustén v
ethylenglykolu a vznikly roztok byl vystaven mikrovinnému zafeni. Proces byl sledovan
pomoci UV-VIS a FT-IR spektroskopii. Bylo zjist€no, Ze tato expozice nezpusobuje
vyznamné zmény polymeru a Ze jeho degradace mlZe byt povaZovana za zanedbatelnou z
hlediska pozd&jSiho zpracovani polymeru. Navic, SEC potvrdila, Ze v polymeru se
neodehravaji Zadné zmény molarni hmotnosti, ani S$tépeni fetézcli, ani sitovani se
nepozorovalo. Za druhé, poly(vinylalkohol) a poly(vinylpyrrolidon) byly zamichany a ziskané
filmy nesitovany a zmékceny se zamérem dale je vyuzit jako biomateridl s latentni
medicinskou aplikaci. Ziskané filmy byly charakterizovany diferencidlni skenovani
kalorimetrii (DSC), byly zkoumany mechanické vlastnosti, bobtnani a rozpustnost. Polymerni
smes vykazuje vhodné vlastnosti ve smyslu studovanych parametrti a v disledku toho Ize
povazovat pfipraveny materidl za pfipadné vhodny pro pouziti jako stfedné ¢i dlouhodoby
implantat. Kone¢né, jako tteti vyznamny vysledek, byl ptfipraven dvojstranny bioarteficialni
material, ktery byl charakterizovan riiznymi pfistrojovymi metodami. Tento materidl ma vetsi
odolnost viici vodé a mé lepsi mechanické vlastnosti, nez vychozi polymery. Provedena
charakterizace ukazuje, Ze kombinace sitovaciho ¢inidla a zmékcovadla neovliviluje
negativné funkci bioarteficidlni folie v rozsahu fyziologicky vyznamnych frekvenci pii
normalni teploté€ lidského téla, coz naznacuje piipadnou aplikaci v medicing.
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Amarjargal Saari
Datum obhajoby: 20. 8. 2012
Skolitel: prof. Ing. Petr Séha, CSc.

Hydrogels for biomedical applications
Abstrakt

Diky svym jedinecnym vlastnostem jsou hydrogely rychle rostouci skupinou materidlt
pouzivanou v biomedicinskych a farmaceutickych aplikacich. Vzhledem k jejich
biokompatibilité, biodegradabilité, hydrofilité, schopnostem pohlcovat kapaliny a absenci
toxicity jsou biopolymerni hydrogely povazovany rovnéz za materialy vhodné pro podporu
hojeni ran. Pfedstavend prace se zabyva piipravou hydrogeli z biopolymernich
polyelektrolytii s nesoucich opa¢ny naboj. Za jedny z nejslibnéjSich materialti Ize v tomto
ohledu povazovat kombinace proteinti a polysacharidd, které byly pouzity v této disertaci. Je
vSak tfeba zdlraznit, ze hydrogely pfipravené z uvedenych biopolymert fyzikalnim
sitovanim pomoci sekundarnich sil nevykazuji pti kontaktu s vodou nebo exsudatem
dostate¢nou mechanickou pevnost. Tento nedostatek je mozno odstranit prostfednictvim
riznych modifikaci, naptiklad chemickym sitovanim polymerti, ze kterych je hydrogel
pfipraven. ZlepSeni mechanické pevnosti hydrogelt sitovanim vsSak vede ke snizeni jejich
schopnosti absorbovat eksudat. S ohledem na spéSnou aplikaci hydrogelti mé tedy zasadni
vyznam nalezeni optimalniho slozeni, které ptfedstavuje kompromis mezi jejich absorpcni
schopnosti a mechanickou pevnosti. Diserta¢ni prace pfedstavuje aktivity spojené s vyvojem a
charakterizaci fyzikdln€-chemickych vlastnosti hydrogeli sloZzenych z alginatu sodného a
zelatiny, které byly pfipraveny pomoci fyzikélniho nebo chemického sitovani. Prace je
rozdélena do dvou hlavnich kapitol. Prvni ¢ast informuje o aktudlnim stavu znalosti tykajicich
se hydrogeld, o jejich vlastnostech, pfipravé a charakterizaci. Popisuje rovnéZ klasifikaci
hydrogeld, metody jejich pfipravy, vcetné chemického a fyzikalniho sitovani, bobtnani,
viskoelastickych vlastnosti a poskytuje informace o jejich pouziti v praxi. V druhé ¢asti prace
jsou formou tfi publikaci a jednoho patentu souhrnné prezentovany vysledky ziskané v
pribéhu doktorského studia. Obsahy dokumentl jsou piedstaveny v kratkych abstraktech a
diskusnich modulech tykajicich se dan¢ho feSeného problému. V zavéru prace jsou prilozeny
plné textyc¢lank a patentu.

Vladimir Artur Babayan
Datum obhajoby: 12. 12. 2012
Skolitel: doc. Mgr. Natalia Kazantseva, Ph.D.

Engineering of Polymer Magnetic Composites with Controlled
Electromagnetic Properties

Abstrakt

Predkladana doktorska prace je vénovana vyvoji magnetickych materialti s regulovatelnymi
elektromagnetickymi vlastnostmi v radiofrekvenéni oblasti, jez naSly uplatnéni jako
radioabsorp¢ni materidly. Pfedmétem vyzkumu jsou polymerni magnetické kompozity na bazi
magnetickych castic se strukturou "jadro-slupka". Syntéza téchto materiali mechanismem
oxida¢ni polymerizace anilinu v pfitomnosti multi-doménovych castic MnZn feritu pomoci
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silnych a slabych oxidantd. BEhem syntézy roste vrstva polyanilinu pfednostné na povrchu
feritu a jeji struktura se vytvaii vlivem magnetickych interakci mezi paramagnetickymi
anilinovymi oligomery a feritem. Dale je v praci ukdzano, ze elektromagnetické vlastnosti
kompozith MnZn-PANI Ize kontrolovat obménou parametrii polynilinové vrstvy (tloustka,
hustota, vodivost), jez se d4 dosdhnout zménou reakénich podminek ¢i post-polymerizacnim
upravou vrstvy PANI. Jsou to pfedevSim magnetoelasticka napéti uvnitt Castic feritu, kterd
zpusobuji nartist magnetické anisotropie a takto vedou ke zvySeni koercitivity,
termomagnetické stability a posuvu magnetické disperzni oblasti do vysokych frekvenci, jez
umoziuji kontrolovatelné ménit vlastnosti kompozitu. Vysledkem jsou pak navrhy
jednovrstvych absorbért s riznymi rozsahy operacnich frekvenci. Stejné tak se prace zabyva
magnetickymi vlastnostmi polyanilinu v jeho riznych oxidacnich a protonovanych stavech.
Jsou zavedeny a s ohledem na nalezeni mozného mechanismu magnetické¢ organizace v
polyanilinu také analyzovany feromagnetické vlastnosti protonovaného pernigranilinu, pro
néjz je charakteristicky vysoky obsah spint. Tyto vysledky jsou pfinosné pro vyvoj
organickych magnetd.

Studijni program: CHEMIE A TECHNOLOGIE MATERIALU
Studijni obor: Chemie materiala

Ing. Stépan Sanda, Ph.D.
Datum obhajoby: 25. 6. 2012
Skolitel: doc. Ing. Miroslav Manas, CSc.

Vliv vlastnosti polymert a kvality tokovych kanali na zatékavost taveniny
Abstrakt

Diserta¢ni prace pojednava o vlivu tokovych kanald, zejména vtokovych usti, na kvalitu
vstiikovaného vyrobku. Kvalita je representovana mechanickymi vlastnostmi vstfikovaného
dilu. Vybrana vtokova Usti predstavuji odlisné zplisoby plnéni dutiny formy. K experimentim
byl pouzit jeden typ polymeru v nékolika modifikacich - neplnény a s riznym obsahem
plniva. V praci byl sledovan vliv vtokovych Usti na vlastnosti vyrobku s ohledem na mnozstvi
plniva. Prace popisuje postup jak provést porovnani i zhodnoceni libovolnych vtokovych usti.

Ing. Antonin Prochazka, Ph.D.
Datum obhajoby: 25. 6. 2012
Skolitel: prof. Ing. Lubomir Lapéik, DrSc., dr.h.c.

Transportni procesy v gelovych soustavach

Abstrakt

Transportni procesy roztokli a gelovych soustav na bazi celulézovych derivati ve statickém
usporadani experimentii se odliSuji od téch konanych v dynamickém prostiedi, kde je

soucasn¢ aplikovan ucinek vngjsi sily resp. hydrodynamického tlaku. Obsahem této dizertace
je taktéz studium uc¢inku odstiedivé sily na tok hmoty v roviné rotujiciho disku Si v zatizeni
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pro tento pfipad zvlast' zkonstruovaném. Pfi jeho konstrukci byl zvlaStni diraz kladen na
dosazeni rotatniho pohybu bez vibracnich pohybl a pfisn¢ planparalelni ulozeni disku.
Transportni procesy v gelovych soustavach, respektive sedimentace téchto soustav, pii
pusobeni rotacniho pole, jsou experimentdlné studovany s cilem zjistit samoorganizaci
vzniklych  struktur  derivati celulozy (HEC - hydroxyetylceluléza, CMC -
karboxymetylceluloza) ve form¢ tenkych repetitivnich zobrazeni. Dale jsou studovany
reologické vlastnosti, distribuce ¢astic a analyza pomoci mikroskopickych metod, u vodnych
roztoki HEC a CMC s obsahem disperznich c¢astic WS2, Cu, ZnO, Fe203, schopnych
fotokatalytické aktivity v tenkych vrstvach polymerda.

Studijni program: CHEMIE A TECHNOLOGIE POTRAVIN
Studijni obor: Technologie potravin

RNDr. Iva Hauerlandova, Ph.D.
Datum obhajoby: 20. 6. 2012
Skolitel: prof. Ing. Rahula Janis, CSc.

Antimicrobial activity of non-traditional monoacylglycerols
Abstrakt

Zabezpeceni kvality a zdravotni nezavadnosti potravin je hlavnim cilem potravinaiské
mikrobiologie. Jednim z moznych pfistupli je snaha potlacit rlist a mnozeni nezédoucich
mikroorganizmi piimo v potravinach. Pfidavkem antimikrobik lze u¢inn¢€ blokovat ¢i
zpomalit rast kontaminujici mikroflory a prodlouzit tak udrznost potravinového vyrobku. Za
timto UcCelem jsou neustdle hledany nové latky, které by mohly piisobit inhibi¢né na
mikroorganizmy. Monoacylglyceroly jsou latky bézné se vyskytujici v Zivoéisnych
produktech s inhibi¢nim uc¢inkem vici Sirokému spektru mikroorganizmii. Tyto latky by navic
diky svym emulgaénim vlastnostem mohly 1 zlepSovat nékteré vlastnosti potravin.
Predkladand dizertatni prace je zaméfena na studium antimikrobni aktivity
monoacylglycerol vi¢i mikroorganizmim, které mohou kontaminovat potraviny. Pro
testovani inhibi¢nich u¢inkl in vitro bylo pfipraveno sedm monoacylglycerolll liSicich se
povahou kyseliny vdzané na glycerol. Zvoleny byly monoacylglyceroly mastnych kyselin se
sudym 1 lichym poctem uhliki, monoacylglyceroly nenasycenych mastnych kyselin a
monoacylglyceroly pfipravené z netradiCnich kyselin. Na zdkladé vysledkli studia
antimikrobni aktivity monoacylglycerolii v podminkéch in vitro l1ze konstatovat, Ze inhibi¢ni
ucinek téchto latek zavisi na charakteru esterifikované kyseliny. Testované mikroorganizmy
byly citlivé zejména k plsobeni monoacylglycerol kyselin s 10, 11 a 12 uhliky v fetézci.
Kromé¢ sniZzeni hustoty mikrobidlni populace vedla aplikace monoacylglycerolt také k
prodlouzeni lag-faze a sniZeni specifické rastové rychlosti studovanych kmeni. Podle
experimentalnich vysledki ziskanych in vitro byly vybrany ¢tyfi monoacylglyceroly, jejichz
vliv na rast mikroorganizmi byl sledovan ve vzorcich tavenych syrt. Vzhledem k tomu, Ze
vzorky syrti zaoCkovany pravé sporulujicimi bakteriemi rodu Bacillus a Clostridium. Rast
téchto bakterii v tavenych syrech s pfidavkem monoacylglycerold byl sledovan po dobu 140
dnti. Pfidavek monoacylglycerolu kyseliny undekanové, undecenové a adamantan-1-
karboxylové vedl k redukci ¢i uplné inhibici ristu sporulujicich bakterii v tavenych syrech.
Nejlepsich vysledkti bylo vSak dosazeno s netradicnim monoacylglycerolem adamantan 1
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karboxylové kyseliny, jehoz pfitomnost v tavenych syrech branila ristu bakterii Bacillus
cereus, Bacillus subtilis a Clostridium butyricum.

Ing. Kristyna Hladka, Ph.D.
Datum obhajoby: 20. 6. 2012
Skolitel: doc. Ing. FrantiSek Bunka, Ph.D.

Studium tavenych syrii vyrobenych bez pouziti tradi¢nich tavicich soli
fosforeCnanového a citranového typu

Abstrakt

Cilem prace bylo zkoumat moznosti nahrady tradi¢nich tavicich soli pii produkci tavenych
syru. Jako ndhrady tavicich soli byly v jednotlivych fazich pouzity dikarboxylové kyseliny
(Stavelovd, malonova, jantarovd, glutarova, adipovd, pimelova, suberovd, maleinova,
fumarova), nékteré jejich sodné soli (Stavelan, malonan, jantaran, adipan, maleinan a
fumaran) a kappa-karagenan. Kontrolni vzorky obsahovaly 2,5 % w/w fosfore¢nanovych
tavicich soli. Reseni cile prace bylo realizovano v péti experimentalnich fazich. V prvni fazi
byl odzkouSen ptidavek dikarboxylovych kyselin a jejich sodnych soli. Pro druhou fazi byly
vybrany kyselina adipova a adipan sodny, jenz z pozivatelnych slouc¢enin vykazovali v prvni
fazi nejlepsi vysledky. Treti a ctvrtda faze sledovala vliv zralosti pfirodniho syra na
proveditelnost tavby vzorkii s piidavkem kyseliny adipové a adipanu sodného. Dalsi
modelovy vzorek v té€chto fazich obsahoval 1,0 % w/w kappa-karagenanu hodnocenym v
pfedchézejicich studiich jako potencialni vhodnd nahrada. Charakteristiky tukovych kulicek
prokazaly, Ze vzorky obsahujici ptidavek 1,5 % w/w kyseliny adipové (vyrobené z ptirodniho
syra o zralosti 2 a 4 tydny) byly homogenni. Vzorky s piidavkem kappa-karagenanu
vykazovaly také homogenitu na mikroskopické trovni, a to bez ohledu na stupen prozralosti
zakladni suroviny. Vzorky vyrobené s piidavkem kappa-karagenanu mély témé&f pétindsobnou
pevnost ve srovnani s vyrobky s tradi¢nimi tavicimi solemi, a to bez ohledu na stupeni
prozralosti zakladni suroviny. Produkty s kyselinou adipovou a adipanem sodnym byly
relativné mékké ve srovnani s kontrolnimi produkty obsahujicimi tavici soli anebo kappa-
karagenanem. Tvrdost vzorkl klesala s nartistajicim stupném prozralosti zdkladni suroviny.
Naopak s del§i dobou skladovani se pevnost zvySovala. Relativni lepivost produkti se
zvySovala s rostoucim stupném prozralosti zakladni suroviny, snizovala se s prodluzujici se
dobou skladovani. Nebyl zjistén systematicky vliv prozralosti zdkladni suroviny ani doby
skladovani na soudrznost vzorkli. Roztékavost vzorkli s kyselinou adipovou a adipanem
sodnym 1 kontrolnich vzorki rostla se zvySujicim se stupném prozralosti zédkladni suroviny.
Naopak u vyrobkii s kappa-karagenanem byla roztékavost velmi nizkd a se stupném
prozréalosti zdkladni suroviny se prakticky neménila. V paté fazi byly vyrobeny vzorky s
pfidavkem kyseliny adipové, adipanu sodného a karagenanu, a to pro srovnani jejich
mikrobiologické stability. Kontrolnimi vzorky zde byly produkty obsahujici fosforecnanové
tavici soli. Pocty mikroorganizmil zjiSténych v modelovych vzorcich (vcetné produktu s
karagenanem) byly prakticky srovnatelné s t€mi zjisténymi ve vyrobcich s fosfore¢nanovymi
tavicimi solemi.
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Ing. Eva Prochazkova, Ph.D.
Datum obhajoby: 21. 6. 2012
Skolitel: doc. Ing. Jan Hrab¢, Ph.D.

Studium hydrolytickych a oxida¢nich zmén tuku u valcové suSeného
plnotu¢ného mléka

Abstrakt

Prace byla zaméfena na studium hydrolytickych a oxidacnich zmén tuku valcové suSeného
plnotu¢ného mléka. V literarni reSerSi je uveden piehled zmén mléného tuku, vzajemné
reakce s dals$imi slozkami mléka a jejich vliv na jakost vyrobku. Déle jsou také uvedeny rtizné
zpusoby suSeni mléka s diirazem na valcové a sprejové suSeni. V experimentalni ¢asti byla
vénovana pozornost stabilité stabilita plnotu¢ného suSeného mléka (PSM) pii rtznych
skladovacich podminkdch (standardni podminky skladovani, modifikované podminky
skladovani). V prubéhu skladovacich experimentl byla sledovana kinetika rozvoje primarnich
a sekundarnich oxidacnich produkt. V dalsi Casti byly studovany zmény mastnych kyselin,
aminokyselin a zména proteinového profilu suseného mléka. Déle byla hodnocena senzoricka
jakost skladovaného valcové suSené¢ho plnotuéného mléka. Nejvyraznéjsi zmény byly
zaznamenany pfi teploté skladovani 45 °C a relativni vlhkosti 43 %. Bylo prokdzano, ze vyssi
teplota a relativni vlhkost kolem 43 % vyrazné urychluje probihajici zmény mlécného tuku
valcove suseného plnotuéného mléka a zkracuje dobu jeho minimalni trvanlivosti.

Ing. Petra Vojtiskova, Ph.D.
Datum obhajoby: 20. 6. 2012
Skolitel: prof. Ing. Stanislav Kra¢mar, DrSc.

The Influence of Phytic Acid on the Nutritional Value of Foodstuffs

Abstrakt

Cilem disertacni prace bylo stanovit zakladni chemické slozeni a obsah kyseliny fytové ve
vybranych vzorcich lusténin a pohankovych produkti vyrobenych z pohanky seté
(Fagopyrum esculentum Moench). Béhem jedno-letého skladovaciho pokusu byly vzorky
skladovany pfii teploté¢ 21+-2 °C a byly odebrany ctyfikrat. U vzorka byl stanoven obsah
vlhkosti, popelovin, celkovy obsah tuku, dusikatych latek, vlakniny, kyseliny fytové,
mineralnich latek, Skrobu a rutinu (u pohankovych vyrobkil), didle aminokyselinové slozeni a
stravitelnost. VSechny analyzy, krom¢ stanoveni rutinu a kyseliny fytové, byly provedeny
podle Naftizeni Evropské komise €. 152/2009. Pro stanoveni kyseliny fytové byla pouzita
modifikovana metoda podle Holta. Koncentrace rutinu byla stanovena modifikaci HPLC
metody. Zadny ze vzorki neobsahoval vice nez 11 % vlhkosti. Béhem skladovani vzrostl
obsah popelovin téméf u vSech vzorki, pouze u cocky byl pozorovan mirny pokles. Ze vSech
zkoumanych vzorkll byly sdjové boby nejvydatnéjsim zdrojem energie. Jejich energeticka
hodnota se pohybovala okolo 22 MJ/kg. U pohankovych vyrobka se energetické hodnoty
pohybovaly v rozmezi 16-18 MJ/kg. NejbohatSim zdrojem tuku byly séjové boby s jeho
obsahem témét 17 % ve vzorcich po jejich obdrZeni; ostatni lusténiny obsahovaly vyrazné
niz§i mnozstvi tuku. Pohankové vyrobky jsou obecné povazovany za potraviny s nizkym
obsahem tuku. Ze vSech zkoumanych vzorki bylo nejvyssi mnozstvi dusikatych latek v susing
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lusténin. Sojové boby jsou bohatym zdrojem dusikatych latek; jejich obsah je témét 40 %.
mnozstvi vSech aminokyselin bylo stanoveno ve slupkach. Na druhé strané nejvysSsi obsah
aminokyselin byl zji§tén v obou pohankovych moukach a kroupach. VSechny vyrobky z
pohanky jsou bohaté na Glu, Asp a obé mouky také na Arg. Nejvice Cys, Glu, Asp, Leu, Lys
a Arg bylo zjisténo ve vSech lusténinach u obou odbéri vzorki. Nejvys§i mnozstvi vSech
aminokyselin bylo ve vzorcich sdji. Celkovy obsah esencidlnich aminokyselin se v prib&hu
skladovani ménil. VSechny vzorky lusténin obsahovaly vice nez 50 g.kg-1 EAA v obou
odbérech vzorkli. U pohankovych vyrobkl byl obsah skrobu v susiné vyssi nez 50 %, kromé
slupek. Vlaknina byla zjisténa pouze v lusténinach, slupkach a vyrobcich obsahujicich slupky
(celd zrna a celozrnna mouka). Slupky po obdrzeni vzorkd obsahovaly vice nez 65 %
vlakniny. Majoritni (Na, K, Mg, Ca), stopové (Fe, Zn, Cr) a toxické prvky (Pb, Cd) byly
stanoveny pouze na zacatku experimentu. Celozrnna mouka je bohatym zdrojem Ca, Fe a Zn.
Také slupky jsou dobrym zdrojem vapniku. LusSténiny, zejména s6jové boby a fazole, jsou
bohaté na hoi¢ik a vapnik. Nejvice rutinu v obou vzorkovanich bylo zjisténo v celozrnné
mouce, téméf 703 (mi)g.g-1 po obdrzeni vzorki. Nejvyssi mnozstvi fytatu bylo stanoveno ve
vzorcich fazoli a s6jovych bobi, témét 2 g/100 g pted skladovanim. Na druhé strané nejnizsi
obsah fytitu byl pozorovan u pohankovych té€stovin (< 1 g/100 g). Mnozstvi fytatu v
kroupach pohanky seté bylo 1,9 g/100 g susSiny pted skladovanim. Stravitelnost in vitro byla
stanovena pomoci inkubitoru Daisy a enzymu pepsinu a kombinace enzymi pepsinu a
pankreatinu. Nejvyssi koeficient stravitelnosti dusikatych latek byl zjistén u slupek a
celozrnné mouky. NejvySsi koeficient stravitelnosti vldkniny byl zjistén u slupek, které
obsahuji zhruba 65 % vldkniny v suSiné. Pokud byl pouzit pouze pepsin, byly zjistény
nejvyssi koeficienty stravitelnosti u G. max, Ph. vulgaris, slupek, mouk, krup a ldmanky; pfi
pouziti kombinace pepsinu a pankreatinu byl nejvyssi koeficient stravitelnosti kyseliny fytové
u hrachu, ¢ocky a celozrnné mouky.

Ing. Eva Weiserova, Ph.D.
Datum obhajoby: 21. 6. 2012
Skolitel: doc. Ing. Frantisek Butika, Ph.D.

Vliv sloZeni binarnich a ternarnich smési fosfore€nanovych tavicich soli na
texturni vlastnosti tavenych syru

Abstrakt

Cilem dizertacni prace bylo studovat vliv bindrnich a ternarnich smési vybranych
fosfore¢nanovych tavicich soli na texturni vlastnosti tavenych syrti. Vybranymi tavicimi
solemi byly sodné soli monofosfore¢nanu, difosforecnanu, trifosforecnanu a
polyfosfore¢nanu. Modelové vzorky tavenych syra (40 % w/w suSina; 50 % w/w tuk v susing)
byly vyrabény za pouziti (i) bindrnich smési tavicich soli, (i1) ternarnich smési tavicich soli a
dale v zavislosti na riizné prozralosti vychozi suroviny (2, 4 a 8 tydnil), (iii) terndrnich smési
tavicich soli v zavislosti na sniZujici se koncentraci téchto soli (3,0 %; 2,5 %; 2,0 %). V
poslednim experimentu byly vzorky vyrobeny jednak bez upravy hodnoty pH, a dale i s
upravou hodnoty pH, a to za ucelem eliminace vlivu hodnoty pH na texturni vlastnosti
tavenych syrti. Vzorky byly podrobeny zékladni chemické analyze (obsah suSiny, hodnota
pH) a texturni analyze (tvrdost, kohezivnost, relativni lepivost). Tvrdost tavenych syru se
zvySovala ptidavkem fosforecnant v nasledujim potadi: monofosforecnany < difosfore¢nany
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< trifosfore¢nany < polyfosfore¢nany. Pii zvySujicim se obsahu di- nebo trifosfore¢nanu (do
50-60%) ve smési s monofosfore€nanem se hodnoty tvrdosti tavenych syri prudce zvysuji.
Pfi nasledném zvyseni podilu di- nebo trifosfore¢nanu (ve smési s monofosfore¢nanem) nad
60 % dojde k obdobné¢ rapidnimu snizovani tvrdosti tavenych syrti. Obdobny vztah byl zjistén
také pii studiu vlivu riznych ternarnich smési na texturu tavenych syrt. Pokud se vzajemny
pomér monofosforecnanu s difosforecnanem pohyboval v rozmezi 1:1-3:4, byly tavené syry
velmi tvrdé. Toto pravidlo platilo pii obsahu polyfosfore¢nanu do 60 %, pfi¢emz s rostoucim
obsahem polyfosforecnanu se vliv vySe zminéného specifického poméru snizoval. Pfi obsahu
polyfosfore¢nanu nad 60 % jiz vliv specifického poméru mono- a difosfore¢nanu prakticky
patrny nebyl. Hodnota specifického poméru mono- a difosforeCnanu ovlivnila také
kohezivnost a relativni lepivost modelovych vzorki. Rostouci zralost vychozi suroviny, stejné
jako snizujici se koncentrace tavicich soli ma za nasledek pokles tvrdosti. Vzorky vyrobené s
upravou hodnoty pH taveniny vykazovaly stejné trendy jako vzorky bez upravy hodnoty pH,
byt absolutni hodnoty tvrdosti upravou pH ovlivnény byly.

Ing. Zuzana Hanakova, Ph.D.
Datum obhajoby: 6. 9. 2012
Skolitel: doc. Ing. Rahula Janis§, CSc.

Vybrané faktory ovlivitujici texturni vlastnosti analogu tavenych syru
Abstrakt

Cilem prace bylo studovat faktory ovliviiujici texturni vlastnosti tavenych syri a jejich
analogii. Jako standardni tuk bylo pouzivdno maéslo. Testovany byly dale mlécny tuk,
kokosovy a palmovy tuk a rostlinny polotuhy olej. Ke vzorkiim tavenych syri a jejich analogii
byly ptidavany také hydrokoloidy (arabska a lokustova guma, kapa-, iota- a lampda-
karagenan). ReSeni cile prace bylo realizovano v péti experimentalnich fazich. V prvni fazi
byl sledovéan vliv druhu tuku s riznym zastoupenim mastnych kyselin na texturni vlastnosti
tavenych syri a jejich analogl. Pro druhou fazi bylo vybrano maslo, kokosovy a palmovy tuk,
jenz vykazovali rozdilné zastoupeni mastnych kyselin. Pomoci dynamické oscilaéni reometrie
pak byla sledovéana tvorba gelu vybranych analogii s ptfidavkem hydrokoloida. Tteti a ¢tvrta
faze sledovala vliv pfidavku hydrokoloidl rizného typu a koncentrace na texturni vlastnosti
vzorkli. V téchto fazich byly testovany vzorky s rtiznou konzistenci (roztiratelné a blokové
tavené syry). V posledni fazi experimentalni ¢asti prace bylo cilem vyrobit tavené omacky s
pfidavkem 1-monoacylglycerolii nebo hydrokoloidi. Sledovana byla pfedev§im homogenita a
viskozita danych vzorkd. Druh pouzitého tuku vyznamné ovlivnil texturni vlastnosti tavenych
syri a jejich analogli, vyznamné niz$i tvrdost bylo pozorovana u vzorku s obsahem
palmového tuku. Tvrdost vzorkt se zvySovala v zavislosti na klesajicim obsahu tuku v susiné.
K mirnému narGstu tvrdosti dochéazelo také s prodluzujici se dobou skladovani. Relativni
lepivost a roztékavost vzorkii se snizovala se zvySujici se tvrdosti modelovych vzorki.
Obrazova analyza vzorkll analogl tavenych syrh prokdzala, ze vzorky byly mikroskopicky
homogenni. Charakteristika tukovych kuli¢ek prokazala, ze druh tuku ovlivnil jejich velikost,
ktera se zvySovala s rostoucim obsahem tuku v susiné. Pomoci dynamické oscila¢ni reometrie
byl s klesajici teplotou v pribéhu chlazeni pozorovan nartist komplexniho modulu pruznosti u
vSech vzorka. Pridavek vSech hydrokoloidi zvysil tuhost vzorka tavenych syri a jejich
analogll bez ohledu na pouzity druh tuku ¢i obsah tuku v suSing. Vyrazné vysSich hodnot
tvrdosti vzorki bylo dosazeno s pouzitim cylindrické a deskové sondy ve srovnani s konickou
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sondou. Po aplikaci hydrokoloidii byl pozorovan pokles relativni lepivosti vSech vzorki.
Nejvétsi pokles relativni lepivosti byl pozorovan u vzorku s piidavkem kapa-karagenanu.
Pridavek vSech typt 1 monoacylglyceroli zptsobil zvySeni viskozity tavenych omacek ve
srovnani s kontrolnimi vzorky. Viskozita vzorkll tavenych omacek se zvysSovala s rostouci
koncentraci pfidaného hydrokoloidu. VysSich hodnot bylo dosazeno po aplikaci iota-
karagenanu, zejména pii pouzité koncentraci 1,0-1,2 %.

Studijni program: FOOD CHEMISTRY AND TECHNOLOGY
Studijni obor: Food Technology

Natalia Onipchenko
Datum obhajoby: 21. 6. 2012
Skolitel: doc. Ing. Jan Hrabé&, Ph.D.

Distribution of Casein Molar Fractions in Pasta Filata Cheeses

Abstrakt

Tato prace je zaméfena na studium zmén kaseinového komplexu u pafenych syru typu Pasta
Filata. Hlavnim cilem bylo sledovani degradace kaseinového komplexu u riznych druht
vyrobenych patenych syra s respektovanim jejich odliSnosti a s ohledem na charakter zrani a
druh patfeného syra. Pro dosazeni tohoto cile byly sledovany zékladni chemické parametry
suroviny (syrového tésta) pro vyrobu pafenych syrd. U standardné vyrobené suroviny, ktera je
zakladem pro vyrobu pafenych syrt byly ovéfeny rozhodujici technologické parametry t;.
hodnoty prokysani suroviny (pH), vliv rozdilné teploty a doby pafeni suroviny. Uvedené
faktory bezprostfedné ovliviiuji proces kvality pafeni syri a findlniho vyrobku. Experimenty
byly zaloZeny na analyze suroviny pied pafenim, po pafeni a nasledn¢ analyzy findlnich
produktd v pribéhu zrani resp. na konci doby min. trvanlivosti. Rozsah a hloubka degradace
kaseinového komplexu byla sledovana pomoci gelové permeacni chromatografie (GPC) a
metodou sodium dodecylsulfat polyakrylamidovou gelovou elektroforezou (SDS-PAGE).
Zjisténé hodnoty byly porovnany na standardni vzorek kysele sraZzeného vzorku kaseinu
(frakce alfa-, beta-, kappa-kaseint ). Jako dopliujici analyzy byl provedeny mikrobialni
rozbory, rozbory na biogenni aminy a senzorickd analyza. Z vysledkil analyz vyplyva, ze
kaseinovy komplex je pomérmn¢ termostabilni, tzn. Ze standardni pafici teploty pouZivané pro
tuto technologie vyvolavaji jen v omezeném rozsahu denaturaci a degradaci kaseinového
komplexu. Jak metoda GPC, rovnéZ tak SDS-PAGE jsou pouZitelné a vypovidajici o zmé&nach
kaseinového komplexu. Nésledna hlubsi proteolyza kaseinového komplexu je pak vyvolana
proteolytickymi enzymy produkovanym mikroorganismy.
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Thi Thanh Dieu Phan
Datum obhajoby: 20. 6. 2012
Skolitel: prof. Ing. Stanislav Kra¢mar, DrSc.

The Influence of the Coffee Roasting Process and Coffee Preparation on Human
Physiology

Abstrakt

Kofein (1,3,7-trimethylxanthin) je znam jako stimulant centralni nervové soustavy (CNS).
Zrnkova kava obsahuje mezi 0,8 az 2,8% kofeinu v zavislosti na druhu a pivodu. Kofein
ptispiva z 10-30% k hotké chuti kavy. Obsah kofeinu v C. canephora (Robusta) je ptiblizné
dvakrat vétsi nez C. arabica (Arabica). Obsah kofeinu v kavovych zrnech se vyznamné
neméni v pribchu praZeni. AvSak, mnozstvi kofeinu v kdveé se vyznamné méni v zavislosti na
typu produktu (Arabica, Robusta, nebo poméru Arabica a Robusta ve smési), jemnosti mleti,
zpusobu piipravy (Espreso, turecka nebo filtrovana kava) a na objemu Salku kavy. Komeréné
prodavana prazena mletd kdva mize byt dostupnd na trhu v rizném stupni prazeni, rizné
hrubosti mleti, poméru druhtt kavovych zrn ve smési, které urcuji kvalitu produktu.
Napriklad, kava Robusta je mnohem méné kvalitni a aromatickd nez Arabica, ale Robusta je
lacingjsi; takze Robusta je Castéji hlavni soucasti vyslednych komerénich smési. Obiloviny a
sOja jsou dokonce Casto pouzivany jako ingredience vzhledem k jejich laci. Epidemiologické
a experimentalni studie ukazuji pozitivni efekt konzumace kévy na riizné zdravotni problémy,
jako jsou psycho-aktivni odezvy (pozornost, naladovost), neurologické podminky (détska
hyperaktivita, Parkinsonova nemoc), metabolické poruchy (diabetes, zluc¢ové kameny) a
funkce jater. AvSak vysoké davky, mohou u néckterych vysoce sensitivnich individui
vyvolavat negativni projevy, véetné stavii uzkosti, tachykardie a nespavosti. Proto je velice
vyznamné znat koncentrace kofeinu v kavé. Piestoze kofein zaznamenal zvySenou pozornost
védecké komunity, je jeho plisobeni velmi komplexni, a jak bylo zdiiraznéno vySe zavisi na
mnoha faktorech. Proto je velmi zajimavé stanovit obsah kofeinu v komer¢né dostupnych
vzorcich mleté prazené kavy. Ukolem této studie bylo ziskani vice informaci o stanoveni
obsahu kofeinu ve vzorcich mleté prazené kavy z Vietnamu a Ceské republiky. Navic byla u
obou druht kavy rovnéZ porovnana vedle obsahu a u¢innost extrakce kofeinu.
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FAKULTA MANAGEMENTU A EKONOMIKY

Studijni program: EKONOMIKA A MANAGEMENT
Studijni obor: Management a ekonomika

Ing. Kristyna Keclikova, MBA, Ph.D.
Datum obhajoby: 21. 6. 2012
Skolitel: doc. Ing. Petr Bris, CSc.

Systém Fizeni rizik jako soucast integrovaného systému rizeni
managementu kvality ve zdravotnickych zarizenich

Abstrakt

Tématem disertacni prace je systém fizeni rizik a jeho integrace do systému managementu
kvality v prostfedi zdravotnictvi. Hlavni cilem prace bylo sestaveni navrhu systému fizeni
rizik, jako soucést integrovan¢ho systému managementu kvality s ohledem na specifické
prostfedi zdravotnickych zatizeni lizkového typu. V uvodu jsou vysvétleny divody volby
daného tématu. Nésledujici kapitoly jsou vénovany definovani cilii a hypotéz disertacni prace
véetné metod a postuptl, které byly pouzity pii jejim zpracovani. Dale je prezentovan piehled
soucasného stavu feSené problematiky. Samostatna kapitola je vénovéana trendim v oblasti
fizeni rizik, specifikim fizeni rizik ve zdravotnictvi a standardizaci v této oblasti. Dalsi
kapitoly se zabyvaji vlastnim vyzkumem v oblasti fizeni rizik v jedné z nejvétSich fakultnich
nemocnic v CR (Fakultni nemocnice Brno). P¥i vyzkumu byly pouzity kvantitativni a
kvalitativni metody pro stanoveni priorit v oblasti fizeni rizik. Zaroven jsou v ramci této
kapitoly ovéfeny diive stanovené hypotézy a formulovany doporuceni managementu pro
zavedeni integrované¢ho systému fizeni rizik. Zavére¢né kapitoly se zabyvaji piinosy
disertacni prace a shrnutim dosazenych vysledkd.

Ing. Marie Bartoriova, Ph.D.
Datum obhajoby: 22. 6. 2012
Skolitel: doc. Ing. Milo§ Kral’, CSc.

Analyza vypovidaci schopnosti zero-cost opci a jejich vliv na podnikové
finance

Abstrakt

Disertacni prace si klade za cil analyzovat a objasnit problematiku specialni formy ménovych
opci vystupujicich ve formé zero-cost opci jako nastroje zajiSténi podnikového cash flow.
Zabyva se analyzou opci a jejich ziskovymi funkcemi, diraz klade na konstrukci a vyuziti
beznakladovych strategii. V teoretické Casti jsou objasnény zakladni pojmy a problematika
fizeni devizového rizika a opci obecné. Tato ¢ast se dale vénuje definicim ménovych opci a
sestavovani tzv. zero-cost opCnich strategii. Hlavni ¢ast prezentuje vysledky vyzkumu v
oblasti relevance historického vyvoje kurzl pro stanoveni realiza¢nich cen opci, vysledky v
oblasti standardnich opcnich strategii a poté opCnich strategii s udajnymi nulovymi
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pocateCnimi naklady. Tuto problematiku zkoumé jednak v podobé ryze teoretické a poté v
zaméieni na zcela konkrétni produkty zero-cost opcnich produktii v nabidce fizeni ménového
rizika u produktového portfolia Ceskych bank. Na zaklad¢ vysledkii vyzkumu jsou v
zaverecné Casti vyvozeny a shrnuty hlavni zavéry, ke kterym autorka prace dospéla, véetné
odpovédi na védecké otazky stanovené v uvodu prace. Komplexnim pfistupem kromé
samotnych zero-cost opci jde i1 o rozsifeni problému o dopad na firemni GcCetnictvi disertacni
prace prispiva k feSeni této probl ematiky a diky svym teoretickym vystuplim i praktickym
piipadovym studiim podnikiim pomaha pii feSeni velice slozité problematiky fizeni jejich
devizového rizika.

Aleksandr Aleksandrovi¢ Kljuénikov
Datum obhajoby: 22. 6. 2012
Skolitel: prof. Ing. Jifi Polach, CSc.

Tvorba rozhodovaciho modelu pro alokaci pfimych zahrani¢nich investic
do Béloruska

Abstrakt

Analyza historického vyvoje a soucasného stavu béloruského hospodarstvi ukazuje, ze zemée
ma velky nevyuZity potencidl pro pfildkani pfimych zahrani¢nich investic vzhledem k dobré
geografické poloze, vysoké urovni rozvoje infrastruktury a dostatecného lidského kapitalu.
Od roku 2007 realizuje béloruskd vlada pokusy o reformovani legislativy, spojené s
podnikatelskou ¢innosti. Disertacni prace je zaméfena na analyzu a popis aktudlnich
podminek podnikani zahrani¢nich subjekti v Bé&lorusku, vcetné detailniho popisu
jednotlivych regiond, politické a ekonomické situace. Na zdkladé¢ provedené analyzy
soucasného stavu podnikatelského prostiedi v Bélorusku lze konstatovat, Ze zemé realizuje
kroky sméfujici ke zjednoduseni vstupu zahrani¢nich investori na sviyj trh. Nicméné vstup na
bélorusky trh je v dneSni dobé stale velice narocny. Na druhé strané je potencial trhu
vzhledem k nizké urovni rozvoje terciarniho sektoru v Bélorusku obrovsky a miize byt
potencialné velice ziskovy. Prace obsahuje navrh kvantitativniho rozhodovaciho modelu pro
alokaci pfimych zahrani¢nich investic se zohlednénim komparativnich vyhod jednotlivych
regioni Béloruska ve srovnani s umisténim investic do "svobodnych ekonomickych zon" a
mimo n¢ se zaméfenim na jednotliva investicni odvétvi. Navrhovany model, zaloZeny na
metodach vicekriteridlniho rozhodovani usnadni vybér vhodné lokality pro zahrani¢ni
investory.
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Ing. Jan Pospisil, Ph.D.
Datum obhajoby: 22. 6. 2012
Skolitel: doc. Ing. Vratislav Kozak, Ph.D.

Model racionalniho spotiebitelského chovani pod vlivem faktoru
iracionality

Abstrakt

Diserta¢ni prace s ndzvem "Model raciondlniho spotiebitelského chovani pod vlivem faktorti
iracionality" se zabyva vlivem faktort iraciondlniho lidského chovéani na proces
spotiebitelského rozhodovani. V prvni Casti prace jsou nastavena teoreticka vychodiska
tykajici se problematiky souc¢asného stavu v oblasti marketingu, postmoderniho spotiebitele,
procesu reklamni komunikace, spotfebniho chovani, behaviordlni ekonomie a vlivu
iracionalnich faktorti lidského chovani na racionalni rozhodovani spotiebitele. V dalsi Casti
prace je formou analyz provedena piipadova studie chovani spotiebiteld pii nakupu
konkrétniho produktu. Vysledkem préace je hierarchicky model spotiebitelského chovani pod
vlivem faktorti iracionality. Zaroven prace pfinaSi ndvrh obecnych opatfeni pro zvyseni
uspésnosti prenosu reklamniho sdéleni pii vlivu faktord iracionality. Prace vznikla za podpory
projektu Interni grantové agentury UTB ¢islo IGA/66/FaME/10/D "Iracionalita ve spotfebnim
chovani a jeji vliv na vnimani reklamniho sdéleni" a projektu Interni grantové agentury UTB
Cislo IGA/75/FaME/10/A "Vyzkum a aplikace novych forem marketingové komunikace".

Ing. Milan Skarka, Ph.D.
Datum obhajoby: 30. 11. 2012
Skolitel: prof. RNDr. René Wokoun, CSc.

Podpora podnikani s vyuzZitim prostiedki kohezni politiky EU
Abstrakt

Podpora podnikdni je vyznamnym politickym tématem soucasnosti. Politika podpory
podnikani je sledovéna na Grovni Evropské unie i Ceské republiky. Kohezni politika je
klicovym finan¢nim néstrojem podpory podnikani v tomto sméru. Cilem kohezni politiky je
snizovat meziregionalni rozdily. Logicky se tak nabizi vyzkumna otdzka, jaky je vztah
regionalnich disparit a prostorového rozlozeni finan¢ni podpory podnikani z kohezni politiky.
Tuto otdzku zkouma i tato prace v uizemi regionu soudrznosti Sttedni Morava. Prace navrhuje
integrujici metodiky tff metodickych pfistupi ke studiu politiky podnikani, regionélnich
disparit a prostorového rozloZeni finan¢ni podpory kohezni politiky. Aplikace metodiky pro
uzemi regionu soudrznosti Stfedni Morava ukéazala na existenci pfimého vztahu mezi Grovni
regiondlnich disparit a mirou finanéni podpory podnikéni z kohezni politiky. Disparitni cil
regiondlni politika tak zastava nejasny. Vyzkum vztahii regiondlnich disparit a financni
podpory podnikani je doplnén o vyzkum vniméni podpory podnikani ze strany podniki a
malych obci, ktery ukazal na né€které problémy v nastaveni kohezni politiky pro podporu
podnikéni.
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Ing. Libuse Durisova, Ph.D.
Datum obhajoby: 6. 12. 2012
Skolitel: prof. Ing. FrantiSek Trnka, CSc.

Vyuzitelnost prvkii Batova systému podnikového vzdélavani v soucasnych
podminkach

Abstrakt

Diserta¢ni prace s nazvem Vyuzitelnost prvkd Batova systému podnikového vzdélavani v
soucasnych podminkach zpracovava problematiku odborného vzdélavani ve Zlin¢€ od 20. let
minulého stoleti po soucasnost. V teoretické Casti se autorka prace strucné zaméiuje na
historii odborného vzdélavani v Ceské republice a na vlivy, které na rozvoj odborného i
podnikového vzdélavani pusobily. Analyzuje dokumenty a literaturu vztahujici se k Batove
Skole préce, institucim podnikového vychovné vzdélavaciho systému a zdvodnim odbornym
Skolam firmy Bata. Vénuje se historii i soucasnosti stfednich odbornych skol, které¢ ve Zliné
na Batovy zavodni odborné Skoly navazaly. Klicovym prvkem teoretické Casti disertacni
prace je podrobny popis Batova systému podnikového vzdélavani a soucasné¢ho systému
odborného vzdélavani a jejich komparace. Cilem vyzkumné ¢asti disertacni prace je
prozkoumani moznosti integrace prvkil Batova systému podnikového vzdélavani do
soucasného systému pocatecniho odborného vzdélavani za icelem zvySeni jeho atraktivnosti.

Ing. Iveta Gabéanova, Ph.D.
Datum obhajoby: 6. 12. 2012
Skolitel: prof. Dr. Ing. Drahomira Pavelkové

Balanced Scorecard as a tool for human resources management in financial
organizations

Abstrakt

Dizertand praca sa zameriava na metddu BSC vo finanénom sektore s cielom splnit
strategické ciele v oblasti l'udskych zdrojov resp. organizacie. V praci je sustredend pozornost’
na princip BSC, konkrétne na perspektivu ucenia a rastu, ktord je zamerand na oblast’
starostlivosti o zamestnancov. Vysledkom dizertatnej prace je navrhnut metodologiu
implemetacie nastroja BSC na urovni l'udskych zdrojov tj. strategicki mapu, podporné
aktivity v oblasti persondlneho manazmetu ako aj klicové ukazovatele vykonnosti, ktoré
budi prepojené na meranie stanovenych dlhodobych strategickych cielov v oblasti
personalneho riadenia. Zakladnym predpokladom pre splnenie ciel’a je identifikovat’ faktory
vo finan¢nom sektore, ktoré ovplyviiuji riadenie 'udskych zdrojov a zéroveni popisat’ proces
implementacie metddy BSC v oblasti I'udskych zdrojov vo finanénom a podnikatel'skom
sektore.
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Ing. Ivo Novak, Ph.D.
Datum obhajoby: 6. 12. 2012
Skolitel: doc. Ing. David Tuéek, Ph.D.

Optimalizace vyrobnich systému vyuZzitim simula¢nich modeli

Abstrakt

Diserta¢ni prace se zabyva problematikou pocitacovych simulaci. Nejprve je feSen soucasny
stavem problematiky. Jednak trendy ve vyvojich podnikli a vyrobnich systémda, jejich
produktivitou ¢i planovanim a také popisem principu pocitaCovych simulaci, vhodnym
softwarem. Hlavni kapitolou prace je rozbor vysledkl prace. Kapitola je rozd€lena do tii ¢asti.
V prvni &asti je vyzkum vymény dat mezi modely provadény v ramci projektu GACR
402/08HO051 Optimalizace multidisciplinarniho navrhovani a modelovéani vyrobniho systému
virtudlnich firem. Druhd ¢ast je zaméfena na dotaznikovy prizkum, tykajici se predevSim
vyuziti simulaci v ¢eskych vyrobnich podnicich. Tteti ¢ast obsahuje vysledky ptipadovych
studii zamé&fenych cilené na vyuZiti simulaci. Tyto vysledky jsou poté vyhodnoceny. Jednak z
pohledu dosazenych cili a také z pohledu verifikace hypotéz. Poté jsou popsany jejich
pfinosy.

Ing. Lucie Sara Zavodna, Ph.D.
Datum obhajoby: 7. 12. 2012
Skolitel: doc. Ing. Ludmila Hromkova, CSc.

Hodnoceni udrzitelnosti v podnicich cestovniho ruchu
Abstrakt

Disertacni prace s nazvem Hodnoceni udrzitelnosti v podnicich cestovniho ruchu se vénuje
aktualnimu tématu udrZitelnosti u podnikli poskytujicich sluzby na trhu cestovniho ruchu.
Cilem prace je navrzeni systému ukazatelti, ktery umozni implementaci zasad udrzitelného
cestovniho ruchu do podminek téchto firem a podpirnych organizaci. Predpokladem pro
navrzeni systému bylo provedeni literarni reSerSe dostupnych prament a analyza dosavadnich
pfistupt k udrzitelnému konceptu cestovniho ruchu. Literarni reSerSe se vénuje také tématim
pfidruZzenym, jako je spolecenskd zodpovédnost firem a moZnosti benchmarkingu. Nékolik
kapitol se zabyva certifikaci sluzeb, normami a zna¢kami nejen v Cesku, ale také v Evropské
unii. Na zdklad¢ ziskanych teoretickych poznatkli byly v dal§i ¢asti prace definovany
subsystémy udrzitelnosti, ze kterych vychazi systém ukazatelli udrZitelnosti pro samotné
meéfeni v podnicich cestovniho ruchu. Soucésti prace je nekolik ptipadovych studii, ve kterych
jsou v danych ukazatelich porovnavany podniky.
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Ing. Pavel Vylet’al, Ph.D.
Datum obhajoby: 14. 12. 2012
Skolitel: prof. PhDr. Vladimir Sef¢ik, CSc.

Verejné zakazky pro obranu a bezpecnost - profilace chovani
podnikatelskych firem

Abstrakt

Predmétem prace s nazvem "Vetejné zakazky pro obranu a bezpec¢nost - profilace chovani
podnikatelskych firem" je zdiraznéni nutnosti zmén, které o¢ekavaji podnikatelsky subjekt v
pripad¢€, Ze ma zajem se zucastnit vetejnych zakazek pro obranu a bezpecnost. Prvni kapitola
zachycuje teoretickd vychodiska problematiky vetejnych zakazek pro obranu a bezpecnost
realizovanych subjekty vetejné spravy. Druhd kapitola se zabyva stanovenim hlavniho a
dilgich cili disertaéni prace. Tieti kapitola fesi pouzité metody prace. Ctvrta kapitola uvadi
vysledky kvalitativniho i kvantitativniho vyzkumu. Hlavni vysledek prace navrh metodického
postupu pro pfijeti vetejné zakdzky pro obranu a bezpecnost je obsahem paté kapitoly.
Kapitola Sestd popisuje ofekavané piinosy diserta¢ni prace s rozdélenim pro teorii, praxi a
pedagogickou cinnost. Sedmé kapitola obsahuje doporu€eni ceskym firmdm k vyuZiti
vysledki prace pro zvyseni své konkurenceschopnosti. Osma kapitola se zabyva naznacenim
dalsiho mozného pokraovéani tématu prace. Zavérem je pripomenut rozsah vyuziti vysledkt
prace zejména pro malé a stiedni podnikatelské firmy.

Studijni program: ECONOMICS AND MANAGEMENT
Studijni obor: Management and economics

Nibedita Saha
Datum obhajoby: 23. 3. 2012
Skolitel: prof. Dr. Ing. Drahomira Pavelkové

Clusters as a Tool for the Development of Human Resources to Strengthen
the Competitive Advantage of the Firms

Abstrakt

Disertacni prace se vénuje Uloze fizeni lidskych zdroju pii realizaci klastrovych aktivit, které
souvisi s vykonnosti a konkurenceschopnosti firmy. Ze studia dostupnych zdroji vyplyva, ze
této problematice neni v sou¢asném vyzkumu vénovana potfebna pozornost. Chybi celd fada
odpovédi, na které se tato disertacni prace zamétuje. Jedna se zejména o analyzu moznosti
podpory rozvoje lidskych zdroji a ziskdvani konkuren¢nich vyhod pro firmy zapojené do
klastri a klastrovych iniciativ. Prizkum byl realizovan v zemich stfedni Evropy, v Indii a
ekonomicky rozvinutych zemich s cilem identifikovat rozdily v klastrovych aktivitdich v
rozdilném kulturnim a podnikatelském prostfedi. Vystupem prace je identifikace
strategickych aktivit v oblasti fizeni lidskych zdrojt, které ovliviiuji vykonnost firmy a jeji
konkurenceschopnost stejné jako efektivni vyuziti klastrovych aktivit, které podporuji rozvoj
lidskych zdroju s cilem zvysit firmam konkurencéni vyhodu. Zjisténi a doporuceni disertacni
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prace mohou klastrovym sitim i jednotlivym firmam poskytnout metodicky nadvod vedouci ke
zvyseni jejich konkurenceschopnosti a vykonnosti.

Antonia Hollerbach
Datum obhajoby: 23. 3. 2012
Skolitel: doc. Ing. FrantiSek Liptak, DrSc.

Company Succession in small and medium sized family companies
Abstrakt

Prvni generace to vytvari, druha to udrzuje, tfeti generace to odstranuje. Plati, jak je uvedeno
v tomto prohldSeni, Ze malé a stfedni rodinné podniky (MSP) jsou omezené na kratkou
existenci po stanovenou dobu? Jaké faktory zajistuji dlouhodoby uspéch? Jak vypada
podnikatel budoucnosti? Jsou pozadavky na podnikatele v 21. stoleti odlisné od téch, kdy
podnik zacal? S prechodem spole¢nosti od jedné generace k dalsi jsou jeji dlouho zavedené
struktury brany v pochybnost. Firemni nastupnictvi muze mit dvé zékladni formy: vnitini a
vngjsi. V rodinném podniku se pfechod mize uskutecnit v rdmci samotné rodiny nebo
prostfednictvim jeho prodeje tieti stran€. Vyznam nastupnictvi a planovani nastupnictvi by
mél byt vypracovan s vné&jSi a vnitini pomoci rodiny, spolecnosti a vnitfnich a vnéjSich
konzultant. M¢ly by byt vzaty v Givahu osobni aspekty procesu, charakteristika a individualni
z4jmy a cile vSech zucastnénych osob, jako 1 kvalifikace nastupce. Teoreticky a prakticky
ramec planovani néstupnictvi je dlouhodobym ukolem. Zucastnéné strany musi fesit nékolik
komplikaci a bézné prekdzky planovani nastupnictvi.

Valeriya Valerievna Kravtsova
Datum obhajoby: 27. 4. 2012
Skolitel: doc. PhDr. Ing. Ale§ Gregar, CSc.

Talent Management and Implementation to Middle Sized Companies
Abstrakt

Rizeni lidskych zdrojii je specifickou ¢&innosti zabyvajici se fizenim lidskych zdroji
organizace. Nese zodpovédnost za upoutdni pozornosti, vybér, Skoleni, hodnoceni a
odménovani zaméstnancii, pfiCemz zaroven dohlizi na organizacni vedeni a kulturu a
zabezpeluje soulad zaméstnani s pracovnim pravem [4] Rizeni lidskych zdroji je produktem
hnuti za lidské vztahy z pocatku 20. stoleti, kdy zacali védci dokumentovat zplisoby, jak
vytvatret obchodni hodnotu prostiednictvim strategického tizeni pracovnich sil. V této funkci
zpocatku prevladala transakéni prace jako napf. sprava mezd a zaméstnaneckych vyhod, ale v
dasledku globalizace, konsolidace spole¢nosti, technologického pokroku a dal§iho vyzkumu
se nyni fizeni lidskych zdroji zaméfuje na strategické iniciativy, jako jsou fuze a akvizice,
fizeni talentl, planovani nastupnictvi, pracovni a pracovnépravni vztahy, rozmanitost a
zaClenéni. Tato disertacni prace poskytuje detailni idaje o plivodu a vyvoji fizeni talentd, a to
prostiednictvim literarni reSerSe. Prizkum ceskych firem zabyvajici se proliferaci a
zavedenim fizeni talenti byl proveden s cilem "sezndmeni se" s vyskytem a vlivem fizeni
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talenti. Dale nésledovaly série rozhovord, které blize informuji o kliCovych otadzkach
samotného fizeni talentli a jeho realizace. Provedené Setieni aplikace fizeni talentl ve stiedné
velkych podnicich odhalilo nedostatek prosperujici infrastruktury fizeni talentd a implicitné
také tendenci ke ztrat¢ talentl ze strany vétSich konkurentd. Vysledkem bylo vytvoreni
modelu implementace procesu fizeni talenti ve stfedné¢ velkych podnicich, zalozené¢ho na
prvcich modelil z vétsich firem a vyhod stfedn¢ velkého podniku.

Adambarage Chamaru De Alwis
Datum obhajoby: 16. 5. 2012
Skolitel: doc. Ing. FrantiSek Liptak, DrSc.

Business Succession in Medium-size Family Companies
Abstrakt

Hlavnim cilem této disertacni prace bylo piedevS§im porovnat vykonnost firemniho
nastupnictvi z hlediska rodinnych a nerodinnych nastupcti, zhodnotit riiznymi zptsoby Uroveii
vlivu na firemni nastupnictvi pfichazejici z kazdé skupiny zainteresovanych stran a zméfit
ochotu néstupce pracovat v ramci stavajiciho etického klimatu a kultury podnikéani. Studie je
rozdélena do dvou fazi - vyzkumna studie a formalni studie. Podle zjisténych vysledkt u
manazerii bez pifibuzenského vztahu je zifejma vysSi spokojenost neZ u ndstupcl z fad
rodinnych pftislusnikii. U v8ech néstupcl byly zaznamenany horsi vysledky nez u stavajicich
manazerl, ale manazeti bez piibuzenského vztahu méli lepsi vysledky nez nastupci z fad
rodinnych pfislusnikd, a to u obou ukazateld. Pokud tedy nejsou rodinni pfislusnici k
dispozici nebo nejsou na firemni néstupnictvi pfipraveni, jsou manazefi bez piibuzenského
vztahu schidnou alternativou. Relativné dulezité faktory, které vytvafeji vyssi Uroven
pocatecni spokojenosti s procesem firemniho néstupnictvi, jsou loajalita ndstupce,
kompetence, pfiprava a zkuSenosti, vztah mezi stdvajicim manaZerem a néstupcem, rodinna
harmonie a loajalita k fizeni nerodinného typu. Uroveii loajality, vztah mezi stavajicim
manazerem a nastupcem a rodinnd harmonie jsou pomérné dilezité faktory nezbytné pro
vyss§i vykonnost podniku. VétSina soucasnych rodinnych podnikil a nastupcti uptednostiiuje
pii praci tzv. klanovou kulturu. Vysledky vyzkumu této disertani prace piispivaji do
regionalni a mezinarodni znalostni databéze, iniciuji nové obchodni znalosti na Sri Lance a
podili se na mezindrodnim vyzkumu prostfednictvim vytvofeni integraéniho rdmce pro
méteni rovné vlivu zainteresovanych stran na procesy firemniho néastupnictvi.
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Mahmoud Elsayed Moustafa Hasanin
Datum obhajoby: 16. 5. 2012
Skolitel: prof. Ing. Milan Zeleny, M.S. Ph.D.

University's Open Innovation Strategy Towards Creating a Self-
Sustainable Competitive Advantage

Abstrakt

Vysoké skoly jsou hlavnim zdrojem rozvoje budoucich kreativnich podnikateli a podileji se
na aktivitach v ostatnich odvétvich v oblasti vyzkumu a preddvani znalosti. Komercializace
inovace univerzity je nezbytnd pro vytvoreni pfidané hodnoty pro univerzitu, okolni region i
celou spolecnost. Nové paradigma, které je nazvano "oteviené inovace" (OI), mize hrat
dilezitou roli pfi zvySovani konkurenceschopnosti na univerzité pomoci vnitinich a vnéjsich
mySlenek a zaroven nalézt vnitini a vnéj$i cesty na trh. VétSina strategii aplikovanych na
univerzitach skoncila v propasti mezi slovy a ¢iny. Vedle toho existuje n¢kolik studii, které se
zabyvaji pouzitim Ol na vysokych Skolach. Navic univerzita coby Zivy organismus by méla
provadét prizkum pro dosazeni vlastni udrzitelné konkurencni vyhody. Proto se vyzkum
snazi zmirnit tento nedostatek poskytnutim nové strategie zalozené na ¢inech - nikoli na
tvrzenich. Tento vyzkum je zalozen na kvalitativni studii, kterd pouziva vice-ptipadové
studie, individudlni hloubkové rozhovory a prizkumu. Kazda ptipadova studie je zaméfena na
podporu urcité casti vyzkumu. Byla shromdzdéna a analyzovdna kombinace primarnich a
sekundéarnich dat. Zavér piindsi prvky nové strategie a faktory uspésnosti a kulturni vlivy,
které podporuji jeho realizaci.

Emmanuel Selase Asamoah
Datum obhajoby: 21. 6. 2012
Skolitel: doc. Ing. Miloslava Chovancova, CSc.

Brand management in the fast food industry: a cultural perspective of the
branding strategies of firms, and the behaviour of consumers in the Czech
Republic and Ghana

Abstrakt

Kulturni hodnoty jsou diilezitymi aspekty osobnosti spottebiteld. Ponévadz se podniky stavaji
stale vice a vice globalnimi, kulturni rozdily mezi spotiebiteli hraji v rozvoji G¢innych
marketingovych a brandingovych strategii vyznamnou roli. Hlavnim cilem této diserta¢ni
prace je vytvofeni modelu strategie budovani znacky v primyslu rychlého obcerstveni napiic¢
kulturami. Vyzkum se rovnéz zabyvd rtiznymi brandingovymi strategiemi pouZzivanymi
podniky primyslu rychlého obéerstveni v Ceské republice a Ghand. Dale je zkoumano
chovani spotiebitell obou zemi vi¢i znackdm a restauracim rychlého obcerstveni. Ve
vyzkumu jsou pouzity jak kvalitativni, tak kvantitativni metody; pro ziskani dat byl proveden
primarni vyzkum a bylo rovnéz vyuzito sekundarnich zdrojii dat. Nalezena zjisténi tohoto
vyzkumu nejsou piinosna jenom pro teorii, ale pomohou manazerim porozumét slozitostem
spojenym s ftizenim znaCek rychlého obcerstveni v rozdilné uspotfadanych kulturach.
Manazerské implikace spocCivaji v tom, ze konkurenceschopnost podniku souvisi pfimo se
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schopnosti podniku porozumét vyznamné roli, kterou v rozhodovani spotiebitele hraji jeho
individualni preference i jeho kultura. Aby spole¢nost rychlého obcerstveni dosahla tspéchu
na spotiebitelském trhu, neméla by se soustfedit pouze na své interni ¢innosti, ale musi také
chapat, a svym marketingovym a brandingovym aktivitdm vsStépovat specifické kulturni
proménné.

Arnania-Kepuladze Tamila
Datum obhajoby: 29. 11. 2012
Skolitel: doc. PhDr. Milan Mikulastik, Ph.D.

Gender Problems of Employment in the Gender Stereotypes Context
Abstrakt

Zajisténi duSevni 1 télesné pohody, ochrany lidskych prav a rovnosti na zaklad¢ v€ku, pohlavi,
rasy, narodnosti, atd. se spolu s udrzitelnym hospodaiskym rozvojem stava nejdilezitéjSim
cilem pro vSechny zemé. Formalni instituce jako jsou provadéci dokumenty, zdkony, aj.,
poskytuji stejn prava pro muZe i Zeny. Zeny dnes hraji dileZitou roli v oblasti zamé&stnanosti
a hospodarského rozvoje a jejich dovednosti a zkuSenosti jsou nezbytné pro dalsi pokrok ve
spolecnosti. I ptes dlouholeté usili o rovnost Zen a muzii, ma nerovnost nepiiznivy dopad na
zeny, muZze, jejich rodiny, hospodéfstvi a spolecnost jako celek. Po desetiletich zaméra
vladnich 1 nevladnich organizaci o dosazeni rovnosti Zen a muzi v oblasti zamé&stnanosti, je
ziejmé, Ze neformalni instituce jako jsou genderové stereotypy 1 nadale tuto
rovnostooomezuji. Tato prace je zaméfena na studium vlivu genderovych stereotypti v oblasti
zaméstnanosti. Tento vyzkum usiluje o zobrazeni genderovych stereotypli coby pficiny
existence rozdilu mezi pohlavimi v oblasti zaméstnanosti a mé&l by pomoci urcit pocatky
genderové ekonomické nerovnosti a urcit genderové vlastnosti personalniho managementu s
cilem ptfekonat genderové nerovnosti a zvysit produktivitu pracovnikil v rdmci organizace.

Ajantha Samarakoon Mudiyansela
Datum obhajoby: 29. 11. 2012
Skolitel: doc. Mgr. Roman Jasek, Ph.D.

Market Orientation and Business Performance of Medium and Large Scale
Enterprises in Food and Beverage Industry

Abstrakt

Védci zjistili, Ze je trzni orientace (TO) jednim z hlavnich faktorti, které urcuji vykonnost
sttednich a velkych organizaci. To bylo z velké casti ovéfeno ve vyspélych zemich a
nasvédCuji tomu 1 fakta z rozvojovych zemi, jez jsou omezena zejména na potravinaisky a
napojovy pramysl (PNP) a stfedné velké podniky. Vyzkumni pracovnici ve vyspélych ani v
rozvojovych zemich se dostatecné nezaméfili na pii¢iny TO. Kromé toho poukézali na rizné
nedostatky ve stavajici mife TO. Tato disertaéni prace ma tudiz ¢tyfi hlavni cile. Prvnim
cilem je zkoumat miru TO. Druhy cil je zamétfen na identifikaci pfi€in rozSifené trzni
orientace (RTO). Tteti cil se zabyva proveétenim vztahu mezi RTO a vykonnosti stfednich a
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velkych organizaci v ramci PNP na Sri Lance. Ctvrty cil je orientovan na faktory, které
zprostiedkovavaji vztah mezi RTO a finan¢ni vykonnosti stiednich a velkych organizaci v
ramci PNP na Sri Lance. Vyzkum v této disertacni praci byl rovnéz zaméten na novou pticinu
RTO a ve svém zkoumani byl omezen na stfedné velké a velké firmy s minimélnim poc¢tem
50 zaméstnancl. Jako hlavni statistické ndstroje pro analyzu dat byly pouzity regresni
analyza, korelacni matice, t-test a Sobeliv test. Vysledky vyzkumu ukdzaly pozitivni vztahy
mezi RTO a finanéni i nefinanéni vykonnosti. RTO byla vyrazn€¢ ovlivnéna Sesti
organizacnimi faktory a intenzitou konkurence. Podrobnad analyza sdilela s mirou RTO
spole¢né rozdily ve vysledcich. Vérnost zdkaznikli méla pozitivni ¢astecné zprostiedkujici
vliv na vztah mezi RTO a finan¢ni vykonnosti. Vysledky vyzkumu této disertani prace
pomohou zvysit relevantni znalost TO, pfi¢in TO a vztahu mezi TO a vykonnosti organizace.
Pfinesou nové poznatky do stavajici literatury, jelikoZ se muize jednat o prvni podobny
vyzkum, ktery byl proveden v potravindiském a napojovém prumyslu na Sri Lance.
Skutecnosti ziistava, ze vysledky vyzkumu vyznamné ptispéji k praktickému poznani a zasadi
se o zlepseni urovné TO.

Giuseppe Santagada
Datum obhajoby: 29. 11. 2012
Skolitel: doc. Ing. Josef Kubik, CSc.

Value Management for Family Business Governance "'Implementation and
opportunities of Value orientation Management"*

Abstrakt

V disledku rostoucich problému, kterym firmy v zajmu udrzeni konkurenceschopnosti dnes
celi, maji rodinné podniky moznost aplikovat komplexni rozsah hodnotové zaméieného
tizeni. Cisté finanéni el uz pro podniky neni dostacujici. Kli¢ova nehmotna aktiva, jako
jsou lidé, informace a kultura, jsou zédkladem trvalého rozvoje podniku. Z tohoto divodu je
tato disertacni prace zameétena predevsim na hodnoceni nasledujicich tii cilii: (1) Jak rodinné
podniky vyuzivaji orientaci na hodnotu a jak miize byt fizena pomoci aplikace systému
hodnotové zaméteného tizeni; (2) Které metody hodnotové zaméteného fizeni jsou vhodné
pro rodinné podniky; (3) Které¢ systémy vedeni podniku jsou realizovatelné v rodinnych
podnicich. Cilem studie je zjistit, jaka jsou hlavni kritéria Gispéchu rodinné firmy, a co brani
podnikatelim v tom, aby méla pfednost "maximalizace hodnoty". V pocatecni fazi byla
jednani s podniky zaméfena na zjisténi chodu podniku a ziskani pozadovanych informaci.
Studie se zucastnilo dvanéct podnikl s 10 az 500 zaméstnanci. Partnerem pfti jednani byl bud’
majitel nebo manazer spolecnosti (generalni ¢i finan¢ni feditel). Ve druhé fazi bylo na zakladé
téchto poznani provedeno dotaznikové Setfeni s cilem vyhodnotit porozuméni a rozsah
orientace na hodnotu a hybnou silu hodnot.
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Studijni program: HOSPODARSKA POLITIKA A SPRAVA
Studijni obor: Finance

Ing. JiFi Svoboda, Ph.D.
Datum obhajoby: 5. 12. 2012
Skolitel: doc. Ing. Milos Kral’, CSc.

Tvorba metodiky pro modelovani technicko-analytickych obchodnich
systémii s jejich hodnocenim pomoci souhrnného vykonnostniho indexu 5 F

Abstrakt

Hlavnim cilem disertaéni prace je tvorba srozumitelného, méfitelného a v praxi
aplikovatelného konceptu pro konstrukei pravidel vstupu, modifikace a vystupu z oteviené
obchodni pozice na zékladé technické analyzy. Podminkou splnéni hlavniho cile je
zkomponovani modelu méfeni vykonnosti obchodnich systémii a metodiky vyuzivajici
fundamentélni pravidla linedrni algebry prostfednictvim vymezovani kartézské roviny.
Pravidla technické analyzy jsou do obchodnich systémt aplikovana prostfednictvim
fragmentt, které lze libovoln€ modifikovat a propojovat pres logické operatory. Vykonnost
fragmentl je hodnocena prostfednictvim nové vytvoieného modelu 5 F v kombinaci s
vybranymi statistickymi metodami tak, aby byly komplexn¢ zahrnuty podstatné faktory
ovlivitujici dlouhodobou vykonnost obchodniho systému. Disertacni prace integruje
fragmentarni metodiku a souhrnny hodnotici index 5 F prostfednictvim zkomponovani
procesniho ramce, jehoz kroky jsou aplikovany na redlné podminky meénovych trhi.
Obchodni systém vytvofeny dle fragmentdrni metodiky je vykonnostné srovnan s
nejziskovéjsim podilovym fondem v Ceské republice v letech 2010 a 2011.

Ing. Marian Miklovi¢, Ph.D.
Datum obhajoby: 7. 12. 2012
Skolitel: doc. Ing. Boris Popesko, Ph.D.

Vyuziti hodnotovych pristupii k Fizeni ve statni spravé pomoci metody
ABC/M

Abstrakt

Soudobé moderni ekonomické ptistupy hledaji optimalni systém feSeni pro fizeni ndkladd, za
podpory metody Activity Based Cost/Management - ABC/M. Cela metoda Activity Based
Cost/Management - ABC/M by méla piinést vypracovani zasad ekonomického chovani
nakladi tak, aby mohla byt pouzita pro management v celé statni spraveé. Disertacni prace je
konkrétné zaméfena na moznosti aplikace metody Activity Based Cost/Management -
ABC/M v Celni spravé CR. Prace vychazi se soudobych moZnosti metody ABC/M a
poznatkt, které byly ziskany u organizaci, které se pohybuji v trznim sektoru. Metoda byla
podrobena analyze, s moznosti jejiho pouziti v podminkach Celni spravy CR. Pro zjiténi
potebnych zdroji bylo provedeno dotaznikové Setieni, které bylo statisticky vyhodnoceno.
Na zédklad¢ takto zjiSténych informaci byl vytvofen model ABC/M, ktery akceptuje
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podminky, jez byly identifikovany u celni spravy, jakozto organizace, ktera je soucasti statni
spravy. Vytvoieny model byl otestovan na vybranych ¢astech organizace. Problematika, ktera
byla v praci fesena, je v zaveéru vyhodnocena a metodicky popséna.

Studijni program: Economic Policy and Administration
Studijni obor: Finance

Falk Steuer
Datum obhajoby: 27. 4. 2012
Skolitel: prof. Ing. Pavel Ondrcka, CSc.

Economic development in respect of the cyclicality of the long wave
Abstrakt

Teorie dlouhé viny si zvlasteé od pocatku financni krize ziskéva stale vice pozornosti. Tato
teorie se pouzivd k odhadiim a také optimalizaci budouciho ekonomického vyvoje v
nasledujicich dekadach. Na jedné strané¢ miize byt dlouha vlna chapana jako nepravidelna
sinusova vlna s periodou od 47 do 60 let, na druhé stran€ jako riiznoroda vlna trenda [13].
Dlouha vlna prosperity je také nazyvana Kondratévova vina podle ekonoma Nikolaje
Dmitrievi¢e Kondratéva a zac¢ind inovacemi. Inovace jsou nejenom ekonomické procesy, ale
také zptsobuji restrukturalizaci socidlnich vztahli a zmény struktury prace [12]. Ekonomie a
spole¢nost jsou tésné propojeny. Kondratévova vlna je vic nez jen ekonomicky cyklus, je to
fetézec pfidanych hodnot, zaloZzeny na inovacich, které¢ formuji ekonomii na dekady a
ovliviiuje téméf vSechny casti spolecnosti. Od konce 18 stoleti byly prokazany 4 dlouhé viny s
periodou mezi 47 a 60 lety. Dalsi viny maji riizné kandidaty, napt. zdravotnictvi a ekologie
jsou povazovany za dulezit¢é inovace. Cilem vyzkumu je nalézt zdkonitosti tzv.
kapitalistického pribéhu ekonomie a vyuzit je pro konkrétni ekonomicka rozhodnuti.
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FAKULTA APLIKOVANE INFORMATIKY

Studijni program: INZENYRSKA INFORMATIKA
Studijni obor: InZenyrska informatika

Thanh Dung Nguyen, Ph.D.
Datum obhajoby: 11. 10. 2012
Skolitel: doc. Mgr. Roman Jasek, Ph.D.

Secure Encryption Via Deterministic Chaos
Abstrakt

Evolu¢ni algoritmy jsou pouzity ke zvySeni kvality obnoveni signalu v chaosem
zabezpeceném komunika¢nim systému, ktery je klicovym objektem této disertacni prace.
Chyba synchronizace mezi vysilatem a pfijimacem v komunikaénim systému je pouzita k
navrhu ucelovou funkci. Parametry chaotického dynamického modelu jsou odhadovany
evoluénimi algoritmy pomoci minimalizace chyby synchronizace. Timto zptisobem je kvalita
obnoveného signalu zvySena pokud se chyba synchronizace blizi minimalni hodnoté. K
synchronizaci komunika¢niho chaosu jsou pozity téi metody metoda Pecora-Carroll (PC),
metoda Active-Passive Decomposition (APD) a zpétnovazebni metoda. Diferencialni
evoluéni algoritmus (DE) a Self-Organising Migrating algoritmus (SOMA) jsou evolucni
algoritmy pouzité k nalezeni optimalnich parametri chaotického pfijimaciho systému. Jsou
provadény synchronizace identického chaosu: synchronizace tfi-dimenziondlniho Lotka-
Volterra systemu pomoci PC metody, synchronizace Ctyf-dimenziondlniho Qi systemu
pomoci APD metody a synchronizace Cctyf-dimenzionalniho Liu systemu pomoci
zpetnovazebni metody. Vykonnost EA je potom ovéfena pomoci synchronizace péti a Sesti-
dimenzionalniho chaotického systému. EA je pouZit pro navrzeni fidici funkce pfi
synchronizaci mezi dvéma rozdilnymi chaotickymi systémy. Na zakladé optimalnich
vysledkli z evolu¢nich algoritmi jsou odhadované hodnoty pouZzity k rekonstruovani
piijimaciho chaotického systému. Pomoci odhadnutych parametri je dosahovano optimalni
kvality synchronizace. Synchronizace mezi vysilacim a pfijimacim chaotickym systémem je
pouzita k znovuziskani vysilané informace v Chaotic-Masking Scheme (CMS). Kuvalita
chaosem zabezpefené komunikace je zvySena pomoci odhadovanych parametri. Mizeme
fici, ze vSechny simulace davaji uspokojivé vysledky a tak evolu¢ni algoritmy jsou Uspésné
pfi feSeni tohoto slozitého problému.
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Ing. Ivo Motyl, Ph.D.
Datum obhajoby: 11. 10. 2012
Skolitel: doc. Mgr. Roman Jasek, Ph.D.

Vyzkum vyuziti moZnosti fraktilni geometrie pro zabezpeceni
informaénich systémii

Abstrakt

Tato disertacni prace se zabyva vyuzitim principi fraktalni geometrie vyuzitelnych v oblasti
kryptografického zabezpeceni komunikace a dat v ramci informacnich systémut. Teorie
navrzeného feSeni vychazi z oblasti iterativnich fraktali vytvofenych pomoci algoritmu TEA.
V tvodni ¢asti je zpracovana problematika volby vhodné kategorie fraktalii pro ucel dany
tématem disertacni prace. Prace se v dalSich krocich zabyvad problematikou generovani,
analyzou fraktalnich struktur, kterd je piredpokladem pro provedeni navrzeného Sifrovaciho
procesu. Vystupy z provedené analyzy fraktalu slouZzi také 1 pro deSifrovaci proces. V zavéru
teoretické ¢asti je popsdna metodika zplUsobu testovani navrzeného feSeni vuci
kryptoanalytickym metoddm. V experimentalni ¢asti disertacni prace byly jednotlivé prvky
navrzeného procesu realizovany pomoci naprogramovaného rozhrani v jazyce CH#.
Experimentalni ¢ast dale pokracuje testovanim odolnosti daného zplsobu Sifrovani vici
kryptoanalytickym metodam. Pro zkoumani odolnosti byly pouzity statistické metody,
analytické metody a utok hrubou silou. Ziskané poznatky prokazaly vyuzitelnost navrzené¢ho
feSeni pro zvolenou oblast svého pouZiti.
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2. Obhdjené habilitacni prace
FAKULTA APLIKOVANE INFORMATIKY

Obor Rizeni strojii a procesii

doc. Ing. FrantiSek Gazdos, Ph.D.
Jmenovan ke dni: 1. ¢ervna 2012

Od neprimého k primému navrhu a ladéni regulatori
Abstrakt

V této praci je zmapovan jeden smér vyvoje v oblasti automatického fizeni v poslednich dvou
dekddidch — od nepfimého navrhu regulatoru, vyuzivajicitho matematicky popis fizen¢ho
systému, pfes iteracni a adaptivni pfistup k ndvrhu fidicich systéml, az po piimou
optimalizaci zvoleného typu regulatoru na zéklad€¢ experimentalnich dat z fizeného procesu.
V uvedenych oblastech jsou prezentovany jak znamé, reprezentativni metody, tak autorova
vlastni vylepSeni a modifikace stavajicich pfistupid. Hlavni pfinos prace spoivd ve snaze
nabidnout pomérné jednoduché, spolehlivé a prakticky implementovatelné algoritmy fizeni
jak pro systémy s jednou vstupni a jednou vystupni veli¢inou (SISO systémy), tak 1 pro
mnohorozmérové (MIMO) systémy. Konkrétné se jedna o vypracovani metodiky fizeni se
dvéma zpétnovazebnimi regulatory, ktera umoziuje jednoduchym zplsobem ladit vlastnosti
regulacniho obvodu a jeji vyuZiti pro ndvrh fizeni nestabilnich a/nebo integracnich systémi s
dopravnim zpoZdénim. Dale navrZend metoda adaptivniho fizeni MIMO systéma dovoluje
jednoduchym zptsobem pribézné identifikovat cely tento systém a monitorovat uspéSnost
tohoto procesu. V neposledni fadé byla navrzena modifikace ptimé metody navrhu regulatoru
dovolujici jednoduchym zpisobem postupné nalézt vhodny regulator pro dany proces na
zaklad¢ ziskanych experimentalnich dat z tohoto procesu a jednoduSe definovanych cilt
fizeni. Pfevazné se v této praci vyuziva systematicky propracovaného algebraického ptistupu
spolu s vhodnou diskrétni reprezentaci navrhovanych algoritmii s cilem usnadnit jejich
praktickou implementaci.
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4. Vyznamné védecké a odborné ukoly

4.1 PROJEKTY FINANCOVANE GRANTOVOU AGENTUROU CR

FAKULTA TECHNOLOGICKA

(§A103/08/ 11307 Reologické modelovani toki polymernich materiala za vysokych tlaki
Resitel: prof. Ing. Berenika Hausnerova, Ph.D.

FAKULTA MANAGEMENTU A EKONOMIKY

GP402/09/P406 Znalostni sluZby - jejich vyznam a charakteristika
Resitel: Ing. Zuzana Tuckova, Ph.D.

4.2 PROJEKTY FINANCOVANE MINISTERSTVEM SKOLSTVI,
MLADEZE A TELOVYCHOVY

FAKULTA TECHNOLOGICKA
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Resitel: prof. Ing. Petr Saha, CSc.

MEBO061102 Nové funkcionalizované polymery Kkyseliny mlééné pro pripravu

biokompoziti
Resitel: doc. Ing. Vladimir Sedla¥ik, Ph.D.
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1. Defended Doctoral Thesis

FACULTY OF TECHNOLOGY

Study Programme: CHEMISTRY AND MATERIALS TECHNOLOGY
Study Course: Technology of Macromolecular Substances (in Czech)

Ing. Veronika Friebrova, Ph.D.
Date of defence: 23. 5. 2012
Supervisor: prof. Ing. Karel Kolomaznik, DrSc.

The development of processing technologies for biomass as a source of
valuable proteins and their hydrolysates

Abstract

This dissertation deals with the development of processing technologies of by-products
generated by the food processing and tanning industries. These by-products - especially those
of protein nature, can be converted into hydrolysates that can be applied in human nutrition as
well as in agriculture (e.g. in the form of bio-stimulators - resistance inductors). The objective
of the dissertation is to optimally combine direct and indirect modeling methods, i.e. to
effectively combine the Transport Phenomena Theory and Reaction Kinetics with
experiments. The time dependencies were statistically evaluated in order to determine the
parameters of the mathematical-physical model. The resulting equations and experimental
data were used to verify the proposed quantitative models. The verified models served for the
determination of the optimal reaction time and the design of the Real Hydrolysing reactor
Control Algorithm.

Ing. Roman Kolaiik, Ph.D.
Date of defence: 28. 6. 2012
Supervisor: prof. Ing. Martin Zatloukal, Ph.D.

Modeling of Film Blowing Process for Non-Newtonian Fluids by using
Variational Principles

Abstract

The first part of this work introduces the tubular film blowing process for polymer films
production together with the process instabilities which represent the main limiting factors for
this technology. Specific attention has been paid to the summarization and description of
different models in chronological order, which can be utilized for single-layer and multi-layer
film blowing modeling. In the second part of this work, a novel numerical scheme for
variational principle based modeling of the non-isothermal, single-layer film blowing process
which takes into consideration the generalized Newtonian model depending on three principal
invariants of the deformation rate tensor, D, and its absolute value (defined as the square root
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of D.D), is proposed and successfully tested in order to understand the complicated
relationship between processing conditions (i.e. internal bubble pressure, heat transfer
coefficient, mass flow rate, cooling air temperature, melt/die temperature), material
parameters (i.e. extensional viscosity, rupture stress, Newtonian viscosity, flow activation
energy, power law index) and film blowing stability. It was discovered that the processing
parameters, together with the flow activation energy, have a greater effect on the film blowing
stability than the basic rheological characteristics of the polymer melt and the relationship
between the film blowing stability window size (and/or minimum achievable final film
thickness) and the extensional strain hardening has a non-monotonic character for a given
range of melt strengths. In the last part of this work, the proposed variational principle based
modeling approach for the multi-layer film blowing process was tested on the experimental
data obtained from a 9-layer film blowing line which was used to produce a
LDPE/LDPE/tie/PA6/EVOH/PAG6/tie/LDPE/LDPE  film  under different  processing
conditions. It was established that the utilized model can be used to describe the bubble shape
and to predict the internal bubble pressure reasonably well for all of the applied processing
conditions.

Ing. Jan Musil, Ph.D.
Date of defence: 28. 6. 2012
Supervisor: prof. Ing. Martin Zatloukal, Ph.D.

Investigation of Die Drool Phenomenon during HDPE Melt Extrusion
Abstract

In the first part of this work, the current stage of knowledge about die drool phenomenon
(unwanted spontaneous accumulation of extruded polymer melt at die exit) has been reviewed
based on the openly available research literature. In the second part of this work, the specific
experimental set-up, methodology and digital image analysis technique have been proposed
and utilized to investigate the effect of processing conditions, polymer melt rheology,
molecular characteristics and die design on the die drool phenomenon occuring during the
extrusion of HDPE melt. It has been found that an increase in HDPE chain branching, and a
decrease in its elasticity and shear viscosity significantly reduce the die drool phenomenon. It
has been demonstrated that molecular weight distribution curves for HDPE extrudate skin,
extrudate core and for virgin pellets are practically identical and the die drool sample
represents their low molecular weight fraction, which suggests that in this case the die drool
phenomenon can be considered to be the result of the flow induced molecular weight
fractionation taking place only in a very thin layer near the die wall (within less than 8% of
the channel radius for the studied processing conditions) and the extrusion process itself has
no effect on the polymer bulk. It has been revealed that the low molecular weight polymer
chains start to be fractionated from the main polymer melt stream under the slip-stick flow
instability regime which consequently then accumulates at the die lips in the form of a low
viscosity polymer melt. It has been found that increase in HDPE melt elasticity by thermally
induced degradation or by the controlled increase in a small amount of very long linear chains
of HDPE polymer (i. e. while keeping the polydispersity index constant), leads to more
effective flow induced fractionation resulting in narrow molecular weight distribution of the
die drool sample containing a small amount of long chains. It has been demonstrated that
firstly, flared dies are more stabilizing in comparison with chamfered dies and secondly, the
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effect of die exit angle and flared length on the internal die drool intensity during the
extrusion of HDPE has a non-monotonic character with an optimum value for the die exit
angle of 15° and a flared length to capilary length ratio of 2/15. It has been suggested that the
internal die drool phenomenon suppresion mechanism through die exit modification can be
understood throught the melt pressure/normal stresses at the die exit, adhesion to the metal
wall/flowing melt interface and extensional stress induced by the extrudate draw off, which
can promote effective and continuous release of low molecular weight species from the die
exit region by the moving extrudate.

Ing. FrantiSek Bilek, Ph.D.
Date of defence: 23. 11. 2012
Supervisor: doc. Ing. Marian Lehocky, Ph.D.

Preparation of Antibacterial Packaging Materials
Abstract

Antibacterial materials can be prepared by several ways. Incorporation of antibacterial agents
on the surface of modified synthetic polymer materials appears to be one of the best.
Modification of polymer synthetic materials involves changing the chemical composition of
top surface layer, while the bulk properties, especially mechanical, remain unchanged and the
product achieves adequate strength and flexibility. Such approach can be applied in food
packaging field or in medical area as infection prevention related to medical instruments,
implants and equipment. Surfaces of prostheses, artificial replacements, heart valves, urinary
catheters, vascular grafts and other devices introduced into the body are often easy targets for
pathogenic organisms. Their attachment and growth arise many complications, costs are
increasing, treatment is prolonged and it can lead even to mortality. In this work, the attention
is primarily focused on the treatment of commodity polymer material - low density
polyethylene (LDPE) by multistep physico-chemical method. The surface of the polymer is
activated by air plasma discharge. Then, the surface was functionalized by radical copolymer
reactions with monomers forming a polymer brush on the surface, which is able to bind
commercially produced antibacterial agents. The surface sample was characterized by contact
angle measurement, ATR infrared spectroscopy, scanning electron microscopy and X-ray
photoelectron spectroscopy. Antibacterial activity was assessed using the agar diffusion test.
This work provides insight into the problems of bacterial adhesion to the polymer surface and
surface modification methods to achieve antibacterial properties. So prepared materials
application can be found in food and packaging industry as well as medical tools surface in
healthcare area.
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Ing. Lubica Simoiiakova, Ph.D.
Date of defence: 19. 12. 2012
Supervisor: doc. Ing. Petr Hlavacek, CSc.

The study of PVB waste application obtained from recycled windshield

Abstract

This Ph.D. thesis is focused on the influence of high heels on the foot when walking and
standing. The walking phase was researched over 20 m, followed by eight step up and down
and then on an inclined plane - up and down. The shoes used for the experiment had
graduated high heels i.e. 30 mm, 40 mm, 55 mm, 65 mm and 75 mm. Wood profiles with
different heights of heel and arch shape were used for static experiment. The load of the
plantar foot area was recorded by means of the simulation of steps. The experiment was
evaluated using statistical Analysis. From the experiment evaluation, it is clear that high heels
have a negative influence on pressure increase on the forward part of the foot. In the case of
the static experiment, a wide pressure distribution dispersion was found, so it was difficult to
formulate any conclusion for the improvement of high - heeled shoe comfort. No success in
finding an arch profile shape which would be suitable for everyone means that it is not
possible to take this solution as standard.

Ing. Radim Kocourek, Ph.D.
Date of defence: 19. 12. 2012
Supervisor: doc. Ing. Petr Hlavacek, CSc.

Problems with impact forces of the bottom shoe parts

Abstract

The human foot is still undergoing development and current civilized way of life, combined
with the use of fashion and high fashion footwear contributes to the formation of deformities,
which then complicate people's lives. Therefore, the research focuses on the insoles defined
shoe stiffeners and damping properties that have an indispensable role in footwear and may
also participate in the creation of these deformities, particularly when an inappropriate choice
of insoles. For the experiment were made current soft insoles and thesis is trying to prove the
possibility of testing and the actual damping together with other footwear bottom parts, ie. the
soles. Insole shoes are an essential part of most footwear, but there is no unified view of their
function and construction.
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Study Programme: CHEMISTRY AND MATERIALS TECHNOLOGY
Study Course: Technology of Macromolecular Substances (in English)

Marcin Kostrzewa
Date of defence: 2. 2. 2012
Supervisor: prof. Ing. Berenika Hausnerova, Ph.D.

Modification of Epoxy Resin with Polyurethane and Montmorillonite
Abstract

The aim of this doctoral thesis is the chemical and physical modification of brittle epoxy resin
(EP) using two different modifiers - polyurethanes and montmorillonite nanoclay - with the
purpose to improve its mechanical properties. The use of polyurethanes (PUR) is motivated
by the versatility of their structure, which can be easily modulated with appropriate substrates.
Those utilized in the thesis were synthesized from polyols (polyethylene glycols and
polyoxypropylene diols) with different molecular weights, and two diisocyanates: 2,4-toluene
diisocyanate (TDI) and 4,4'-diphenylmethane diisocyanate (MDI). It was determined that the
short soft segments in polyurethane (polyetylene glycol based PUR) increase the flexural
strength of EP, while composites containing polyurethanes with longer soft segments
(synthesized from polyoxypropylene diols) are tougher. The addition of MDI based PUR
results in a greater improvement of epoxy resin's mechanical properties than in the case of
TDI application. Montmorillonite (MMT) is known to significantly improve fracture
toughness and strength of polymers even if added in amounts considerably lower than used
for (mi)-sized fillers. Epoxy composites containing 1 % MMT demonstrate increased impact
strength, whereas 2 % addition of MMT to EP enhances its flexural properties. However,
higher MMT concentrations lead to reduction of EP mechanical properties. Hybrid
composites containing 1 or 2 % MMT and 5 to 15 % PUR (both MDI and TDI based) exhibit
improved mechanical properties in comparison to neat epoxy resin. Moreover, hybrid
composites prepared with MDI based PUR show more pronounced enhancement in
comparison to those containing TDI, because the increase of fracture toughness and flexural
strength is achieved without deterioration of the thermal properties. For optimum strength
enhancement the loading level of 1 % MMT and 15 % of MDI-PUR synthesized from
polyethylene glycol is intercepted with two mechanisms involved in the improvement:
exfoliation of nanoclay depicted with X-ray diffraction, and formation of chemical bonding
between hydroxyl groups of epoxy resin with isocyanate groups from polyurethane confirmed
with infrared spectroscopy as well as differential scanning calorimetry. Furthermore,
polyurethane modifier acts as a compatibilizer for epoxy resin and montmorillonite mixtures
and promotes the exfoliation process of the latter. Taking into account all results obtained
from mechanical tests and structural analyses, it might be assumed that the obtained
EP/PUR/MMT hybrid composites are formed from grafted EP/PUR interpenetrating polymer
network and exfoliated montmorillonite acting as nanofiller.
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Jorge Andrés Lopez Garcia
Date of defence: 24. 2. 2012
Supervisor: prof. Ing. Lubomir Lap¢ik, Ph.D.

Surface Treatment of Collagen-based Biomaterials in Medical Applications
Abstract

Biomaterials science is an expanding area, which encompasses a wide range of medical
knowledge including i.e. arthroplasty, cochlear implants, heart valves designing, lenses,
dental fixation and tissue engineering. Within this context, tissue engineering is an
interdisciplinary field prompted to satisfy requirements, such as skin/nerve regeneration and
organ/tissue replacement. In vitro cell culture on polymer scaffolds is one of the adopted
strategies for tissue creation. It consists in a specific cell line which is seeded onto a particular
substrate. This scaffold should provide excellent biocompatibility, controllable
biodegradability, appropriate mechanical strength, flexibility as well as the ability to absorb
body fluids for nutrients delivery. Collagen certainly fulfils these demands, thereby it is often
chosen as a starting material. Moreover, this protein is abundant in the animal kingdom and
plays a vital role in biological functions, such as tissue formation, cell attachment and
proliferation. An important feature of any potential substrate is its cell-material interaction.
This property is surface-selective and intrinsically connected to surface attributes. In this
regard, plasma treatment is an effective and economical surface modification technique,
which possesses the advantage of materials thin film adjustment without affecting bulk
properties. In addition, plasma-based technologies are environmentally friendly. Nonetheless,
a serious difficulty in tissue replacement is biofilm formation, which is responsible for
infections over the treated areas. It is indeed one of the most serious concerns for several
areas, particularly medical devices, healthcare products, dentistry, food packaging and
storage, household sanitation and veterinary. In the medical field, nosocomial infections are
the foremost worldwide cause of death and disability, which constitutes a threat to patients'
lives and high costs. An efficient way to thwart this problem is by means of materials able to
inhibit the growth of pathogenic microorganisms. It may be attained by incorporating
antimicrobial agents with high capacity of bacterial abatement that in turn must have a low
toxicity against cells that are held on the substrate. In order to raise awareness of the
importance and the high economic impacts that these topics have on science and daily life,
this doctoral work embodies a broad review of biomaterials, surface science and their
advances in the development of materials suitable for tissue engineering applications.
Furthermore, it also delves into a fundamental issue in current medicine, the control of
harmful microorganisms in medical implants. The findings of this research seek to enlighten
topics related to tissue substitution, plasma treatment, antimicrobial biopolymers and human
cell growth. This doctoral dissertation has a schematic and concise background followed by a
synopsis of the obtained results and conclusions. Finally for any further information, the full-
version of the framing papers I-111 is included.
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Sameepa Poonga Valappil
Date of defence: 13. 3. 2012
Supervisor: doc. Ing. Petr Svoboda, Ph.D.

Cross-linking and Degradation Studies of Polyolefin Elastomers

Abstract

Polyolefin elastomers are a special class of polymers. The most favorable property of
polyolefin elastomers is their elasticity. Due to this, they find application in the field of foams,
cushions, seals, automotive applications, footwear, cable insulation etc. Their field of
application can be even widened through the process of cross-linking. Through cross-linking,
the polymer chains are bonded together to form a cross-linked network. This will enhance
their mechanical properties, especially, improved elastic properties. Simultaneously, their
service temperature can also be increased through cross-linking. Cross-linking of saturated
polymers can be carried out through a variety of techniques. Most commonly used techniques
are peroxide cross-linking, silane-water cross-linking and irradiation cross-linking. Being a
member of thermoplastic elastomer (TPE) group and having excellent elastic properties,
ethylene-octene copolymer (EOC) has been selected for our studies. In this research work,
peroxide and irradiation cross-linking techniques have been utilized to cross-link EOCs.
Peroxide cross-linking of ethylene-octene copolymers was carried out using dicumyl peroxide
(DCP) at different temperatures. For irradiation technique, different dosages of electron beam
were selected. Effect of peroxide content (in range 0.2 - 0.7 wt. %) and temperature (in range
150-200 °C) on EOC cross-linking has been subjected to study. It has been observed that as
the peroxide content increases, cross-linking increases while increase in temperature
accelerates the chain scission process (degradation). Less susceptible to chain scission are
temperatures in range 150-170 °C and peroxide levels 0.2-0.5 wt.%. Cross-linking of EOC
using dicumyl peroxide was found to be a first order reaction. The highest cross-linking rate
constant K was found for 0.6 wt. % of peroxide at 200 °C. The activation energy of cross-
linking (EA) obtained by Arrhenius plot had the maximum at 0.5-0.6 wt. % of peroxide level.
At higher temperatures (190-200 °C) and peroxide level (especially, 0.6-0.7 wt. % range)
cross-linking is competing with degradation. Increase in peroxide content resulted in increase
in gel content - in other words, cross-link network - and thus improvement in high-
temperature mechanical properties were also observed. Dynamic mechanical analysis (DMA)
also confirmed the above results. Two ethylene-octene copolymers were compared to
investigate the effect of octene content on cross-linking. Cross-linking efficiency of peroxide
and degree of cross-linking were found to be increasing with decrease in octene content. EOC
with high octene content was observed to be more vulnerable for degradation. Crystallinity of
the cross-linked EOCs was found to be decreasing with increasing octene content. Due to high
extent of cross-linking, EOC with low octene content undergone lower creep compared to the
high-octene one. Extent of cross-linking increases with radiation dosage also. This was
confirmed through the high-temperature creep and elastic property analysis. Differential
scanning calorimetry (DSC) analysis revealed the presence of high melting fraction formed
during cross-linking. Tensile testing illustrates that the stress at break increases with radiation
dosage while elongation at break decreases. Rheological property analysis showed that elastic
property increases after irradiation cross-linking. Significant improvement in thermal stability
was observed through thermogravimetric analysis. Both irradiation and peroxide cross-linking
are efficient techniques for cross-linking ethylene-octene copolymers.
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Rajesh Theravalappil
Date of defence: 13. 3. 2012
Supervisor: doc. Ing. Petr Svoboda, Ph.D.

Polyolefin Elastomers: A Study on Crosslinking, Blends and Composites
Abstract

Thermoplastic elastomers (TPEs) are materials with processability of thermoplastics while
possessing the elastic properties of conventional vulcanized elastomers. Polyolefin elastomers
(POEs) prepared by the copolymerization of ethylene with various comonomers like
propylene, butene, hexene and octene possess low density and considerably good elasticity.
Ethylene-octene copolymer (EOC) with excellent compatibility with most of other olefins and
good processability together with very good elastic properties and high filler acceptance has
been selected for our studies for modification through blending, composite preparation and
crosslinking. Blending of different polymers helps us to prepare new polymeric materials with
favorable properties depending on our requirement. We have used EOC to improve the elastic
properties of polypropylene (PP). It has been observed that with the incorporation of EOC,
elasticity of PP has been improved considerably and the morphological studies of these blends
also were very useful in understanding of achieved improvements. Through residual strain
experiments, it has been observed that these blends have good elastic properties when the PP
content is low (0-30 wt.%). Other mechanical properties of these blends were studied.
Nowadays, conducting polymer composites (CPCs) receive increasing attention due to their
importance in the electrical and electronics fields. CPCs of ethylene-octene copolymer using
three different kinds of fillers (expandable graphite, carbon fibers (CF), multiwall carbon
nanotubes (MWCNT) and their electrical and thermal conductivities along with their
mechanical properties were evaluated. Percolation threshold for expandable graphite
composites has been observed at 16 vol.% while it was at 8 vol.% for MWCNT and 5 vol.%
for CF composites showing the importance of filler dimensions on percolation threshold.
Above 40 wt.% level, expandable graphite acts as an eco-friendly halogen-free flame
retardant also. Lower shore-A hardness values, even at high filler loadings, are pointing
towards the candidature of these composites as pressure or strain sensors. Electrical and
thermal conductivities of composites with CF and MWCNT fillers were improved
considerably even with low filler levels while their thermal stabilities were also increased.
Apart from this, they even acted as reinforcing fillers as they helped in improving tensile
modulus of composites considerably. These results strengthen the claim that CF and MWCNT
fillers have multiple roles to act in their composites. The process of cross-linking enables us
to expand the application range (e.g. higher temperatures) of polymers. Peroxide crosslinking
of EOC has been carried out and creep and elastic properties at temperatures above EOC's
melting temperature (Tm) have been analyzed. As the peroxide content increases, crosslinking
density and thus the creep resistance was found to be increased. It was noticed that the
crosslinked EOC has undergone increased creep flow at higher temperatures and high stress
levels. Creep compliance slope values calculated from the creep compliance versus time
curves showed a strong dependence on peroxide content and temperature at which creep
experiment has been carried out. It was also noted that crosslink density has a major influence
on storage modulus and tan (delta) especially at high temperatures showing increased
elasticity.
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Wannes Sambaer
Date of defence: 22. 3. 2012
Supervisor: prof. Ing. Martin Zatloukal, Ph.D.

Applied Rheology for Characterization of Polymeric Nanofiber Based
Filters

Abstract

In the first part of this work, the current stage of knowledge in areas of nanofiber nonwoven
production, applications, characterization with specific attention to air filtration modeling,
creation of 3D filter models, importance of Brownian diffusion and aerodynamic slip has been
reviewed based on the open research literature. In the second part of this work, polymeric
nanofiber based filters created by electrospinning process utilizing wire based rotation
electrode have been investigated by using newly developed experimental and theoretical
methods in order to understand the complicated link between filter morphology and
mechanical properties. It has been found that the supporting textile type, utilized during
electrospinning process, has a strong effect on the polyurethane nanofiber filter porosity and
their mechanical characteristics even if the fiber diameter distributions of the manufactured
filters were similar. A novel 3D filtration model for polymer nanofiber based filter (utilizing
particle-fiber/particle-particle interactions, transition/free molecular flow regime, Brownian
diffusion and realistic scanning electron microscope image based 3D structure model) has
been proposed and successfully tested. It has been found that the particle-fiber friction
coefficient has much higher effect on filtration efficiency of polymer nanofiber based filters
than air velocity, viscosity, temperature, pressure and its decrease leads to higher pressure
drop, lower filtration efficiency, lower quality factor and lower quality factor sensitivity to the
increased collected particle mass.

Krunal Rajendra Trivedi
Date of defence: 18. 4. 2012
Supervisor: doc. Ing. Petr Svoboda, Ph.D.

Abstract

A profound scientific understanding of the crystallization behavior and the resulting
semicrystalline structure in polymer blends and nanocomposites is necessary for effective
manipulation and control of their properties. In this PhD work, the focus of the study was to
understand various factors such as initial melting temperature, supercritical CO2 affecting
crystallization kinetics of polyolefin and its blends and nanocomposites with the help of
current theories regarding crystallization kinetics. Different experimental methods like
differential scanning calorimetry (DSC), hot-stage optical microscopy, transmission electron
microscopy (TEM), x-ray diffraction (XRD) and Fourier transform infrared spectroscopy
(FTIR) were employed to gain a general understanding of the crystallization growth behavior
and kinetics of the polyolefin and its blend and nanocomposite systems. Finally a comparative
study was conducted to study the effect of electron beam irradiation on crystallization ability
of polypropylene (PP) and high-density polyethylene (HDPE).
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Shawqi Ahmad Abed Almajdalawi
Date of defence: 22. 6. 2012
Supervisor: doc. Ing. Petr Svoboda, Ph.D.

Solvothermal Synthesis of Advanced Composite Materials
Abstract

The Solvo-thermal technique is a chemical synthesis method used for the preparation of
compounds with different morphologies. It has gained a lot of attention in recent years, and
has been developed into an important solid-state synthetic method employing molecular
solvents at intermediate temperatures (100-400)°C. The solvo-thermal technique uses organic
solvents like ethanol, acetone, ethylene glycol, etc. to synthesize some powders. The
morphology of the powder depends on the solvent used, reactants' concentration, temperature
and the solution's pH. However, when the solvent used is water, the name used is
hydrothermal synthesis - which is mostly used in literature. It was used to synthesize a well-
crystallized, fine oxide powder, with uniform shape and narrow particle size distribution,
without using a very high post-treatment temperature. Intelligent materials are materials
whose feature characteristics can change under external stimuli, such as electric and magnetic
fields. Among these, electro-rheological (ER) and magneto-rheological (MR) fluids which are
composed of small particles dispersed in non-conducting liquids, are fascinating materials
whose structure and rheological properties are dramatically altered by external electric-
magnetic fields. They change from a liquid-like state to a solid-like state within a millisecond
under the application of electric or magnetic fields. This property gives them the ability for
stress transfer applications. The electronic control of stress transfer has applications in devices
such as active shock absorbers, engine mounts, clutches and brakes, etc. Many ER fluids have
been studied, and some of them have shown high yield stresses in kPa, and these are called
giant ER fluids. However, there are still many problems needing to be solved for the suitable
ER fluid like wide- range temperature performance, stability against sedimentation, and non-
abrasive and environmentally friendly. VVarious materials were studied for this work: Titanium
oxide (TiO2) nanorods with nanocavities doped with different percentages of Chromium (Cr)
as a novel material for ER fluids using the solvothermal route and using water as a solvent.
Morphology and structure analyses were performed by different techniques. ER properties
were measured for their suspensions in silicone oil. The effect of conductivity of doping on
ER behavior was also investigated. Polypyrrole (PPy) ribbon-like particles prepared by
oxidative polymerization using ammonium persulfate as an oxidizing agent and also, as a
novel material for ER fluids. Two different samples of PPy with different conductivities were
prepared. The effect of conductivity on ER behavior was investigated. Solvothermal synthesis
of different TiO2 morphologies by changing the concentration and heating time to study the
effect of morphology on the ER properties.
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Andrés Bernal Ballén
Date of defence: 20. 8. 2012
Supervisor: doc. Ing. et Ing. Ivo Kufitka, Ph.D. et Ph.D.

Bioartificial Polymeric Materials with a Latent Application in Medical
Field

Abstract

The presented doctoral thesis is dedicated to the preparation and characterisation of
bioartificial polymeric materials with latent medical application. Besides of the progress that
polymer science has reached, including polymers in medical field, there are still significant
unsolved problems related to this topic. One of those problems which are indeed one of the
most complicated issues in medicine is fibrous adhesion. This phenomenon appears as a
consequence of a surgery and it might generate further inconveniences. Although polymers
have been used in this matter, an alternative or complementary treatment could contribute in
the development of new techniques which may attenuate, reduce or even eliminate the
mentioned problem. Blending polymers is a valuable method for obtaining materials with
superior performance and better properties than the individual components. Furthermore, a
polymer blend with two different surfaces represents an interesting approach for
differentiating tissues and therefore, for reducing the fibrous adhesion. For the mentioned
reasons, this thesis contains a broad description of biomaterials and their uses as a frame for
understanding the characteristics that bioartificial polymeric materials need to fulfil.
Simultaneously, collagen, poly(vinyl alcohol) and poly(vinyl pyrrolidone) are deeply
described and special attention is paid to blends of these kind of materials in the medical field.
Three approaches about preparation of bioartificial polymeric materials are developed within
this thesis. In the first one, poly(vinyl alcohol) as a biodegradable and biocompatible polymer
is dissolved in ethylene glycol and the solution is subjected to microwave irradiation. The
process is monitored by UV-VIS and FTIR spectroscopy and as a result, the treatment does
not cause significant changes in the polymer and degradation can be considered as negligible
with regard to polymer processing. Moreover, SEC confirms that no variations in poly(vinyl
alcohol) molar mass and neither chain cleavage nor crosslinking reactions are observed. In the
second one, poly(vinyl alcohol) and poly(vinyl pyrrolidone) are blended and the obtained
films are crosslinked and plasticised with the further intention of being used as bio-materials
with latent medical application. The obtained films are characterised by differential scanning
calorimetry (DSC), mechanical properties, swelling and solubility behaviour. The polymer
blend exhibits an appropriate performance in the studied parameters and as a consequence, the
obtained films could be suitable for use as medium or long term implants. Finally and as a
remarkable result, a double-sided bioartificial polymeric material is obtained and it is
characterised by different instrumental methods. The material exhibits higher water resistance
and mechanical properties than the raw polymers. The characterisation indicates that the
combination of crosslinker and plasticiser agents do not affect negatively the performance of
the bioartificial film in the range of physiological relevant frequencies at normal human
temperature which might indicate that films can be suitable candidate for medical
applications.
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Amarjargal Saarai
Date of defence: 20. 8. 2012
Supervisor: prof. Ing. Petr Sdha, CSc.

Hydrogels for biomedical applications

Abstract

Owing to its unique properties, hydrogels are rapidly growing group of materials employed in
biomedical and pharmaceutical applications. Because of their biocompatibility,
biodegradability, hydrophilicity, excellent swelling behaviour and absence of toxicity,
biopolymer-based hydrogels are considered as promising wound healing and covering
materials. The presented work is dealing with preparation of hydrogels from combinations of
polyelectrolyte biopolymers with opposite charges. Among various biopolymers, protein-
polysaccharide combinations are reported as the most promising pairs for hydrogel formation
which were also used in this work. Nevertheless, it should be stressed that hydrogels on the
basis of these biopolymers prepared solely by physical crosslinking induced by secondary
physical forces do not exhibit sufficient mechanical strength after water or wound exudates
absorption. To overcome this disadvantage, several modifications, such as chemical
crosslinking of the hydrogel forming polymers, have been investigated and applied. On the
other hand, improvement of the mechanical strength of hydrogels by crosslinking results in a
reduction of their ability to absorb wound exudates. Compromise between the swelling
properties and hydrogels mechanical strength is thus of critical importance with respect to
their successful application. In the thesis, development and characterization of
physicochemical properties of Sodium alginate/Gelatine hydrogels, arising through either
physical or chemical crosslinking is presented. The work is divided into two main chapters.
The first part informs on the current status of the knowledge related to hydrogels, their
properties, preparation and characterization. It describes hydrogel classification, methods for
their preparation, including chemical and physical crosslinking, theoretical background for the
swelling behaviour and viscoelastic properties and provides also information on their practical
application. In the second part of this work, results obtained during the doctoral work are
reported in the form of three papers and one patent. Contents of the papers and patent are
provided in short abstracts and discussion modules related to the particular state of the solved
problem. At the end of the thesis, the full-texts of the papers and patent are enclosed.

Vladimir Artur Babayan
Date of defence: 12. 12. 2012
Supervisor: doc. Mgr. Natalia Kazantseva, Ph.D.

Engineering of Polymer Magnetic Composites with Controlled
Electromagnetic Properties

Abstract
The present doctoral thesis is devoted to the development of magnetic materials with

controlled electromagnetic properties in the radiofrequency band with a view to design radio
absorbing materials. The objects of investigation are polymer magnetic composites based on
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magnetic particles with “core-shell" structure. These materials are synthesized by oxidative
polymerization of aniline in the presence of multi-domain MnZn ferrite particles using strong
and weak oxidants. In this case, polyaniline film grows on the surface of ferrite during the
synthesis, and its structure is formed under the influence of magnetic interactions of
paramagnetic aniline oligomers and ferrite. It is shown that the electromagnetic properties of
MnzZn PANI composites can be controlled by changing the properties of polyaniline coating
(thickness, density, and conductivity) through the choice of the reaction conditions and the
post-polymerization treatment of PANI overlayer. Magnetoelastic stresses in ferrite particles,
which cause the growth of the magnetic anisotropy and thereby lead to an increase in
coercivity and thermomagnetic stability and a shift of the magnetic dispersion region toultra-
high frequency band, are the main factor providing a controllable variation in properties. As a
result, single-layer radio absorbers with different range of operating frequencies are proposed.
The magnetic properties of polyaniline in different oxidation and protonation states are also
investigated. The ferromagnetic properties of protonated pernigraniline, which is
characterized by high content of spins, are established and analyzed with a view to finding a
possible mechanism of magnetic ordering in polyaniline. The last results are important for the
development of organic magnets.

Study Programme: CHEMISTRY AND MATERIALS TECHNOLOGY
Study Course: Materials Chemistry (in Czech)

Ing. Stépan Sanda, Ph.D.
Date of defence: 25. 6. 2012
Supervisor: doc. Ing. Miroslav Manas, CSc.

The Influence of Polymer Properties and Runner Quality on Melt Fluidity
Abstract

This thesis deals with the influence of runner channels and especially of gates on the quality
of injected polymer parts. The quality is represented by the mechanical properties of the
injected part. The selected gates represent various ways of filling mould cavities. One type of
polymer in several modifications - unfilled and with different filler content, was used in the
experiments. The paper examined the effect of gates on the product properties with respect to
the amount of filler. The work describes the method used to make comparisons and to
evaluate different types of gates.
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Ing. Antonin Prochazka, Ph.D.
Date of defence: 15. 11. 2012
Supervisor: prof. Ing. Lubomir Lap¢ik, DrSc., dr.h.c.

The transport processes in gel-like phases
Abstract

Transport processes gel solutions and systems-based cellulosic derivatives in a static
arrangement of experiments differ from those held in an environment where it is currently
applied to the effect of external forces. Therefore, the contents of this dissertation is also
studying the effect of centrifugal forces on the mass flow in the plane of the rotating disk
equipment for Si in this case specifically constructed. When its construction was a special
emphasis on achieving rotational motion without vibration and strictly plane-parallel disk
storage. The transport processes in gel-like phases - the sedimentation in these systems under
internal pressure of external field are experimentally documented. This work is also aimed for
self - organisation (Bénard - Marangoni convection) description and study of incurred
cellulose derivate structures (HEC - Hydroxyethylcellulose, CMC - Carboxymethylcellulose)
in thin film form. Next were studied the reological behavior and have been made the analysis
of water soluble HEC and CMC derivates with dispersed WS2, Cu, ZnO, Fe203. It was
constructed the machine for this purpose. This machine with original concept is based on
rotational disc principle.

Study Programme: CHEMISTRY AND MATERIALS TECHNOLOGY
Study Course: Food Technology (in Czech)

RNDr. Iva Hauerlandova, Ph.D
Date of defence: 20. 6. 2012
Supervisor: prof. Ing. Rahula Janis, CSc.

Antimicrobial activity of non-traditional monoacylglycerols
Abstract

Limiting or preventing the growth of undesirable microbial flora in food products is one of the
main goals of food microbiology. A number of preservation methods are designed to extend
the shelf-life of foods by reducing the microbial growth and new antimicrobials are still
examined. Monoacylglycerols are naturally occurring compounds with inhibitory activity
against various microorganisms and they seem to be an attractive choice since they could
serve as antimicrobials and they could even improve functional properties of foods. The
presented thesis focuses on antimicrobial activity of monoacylglycerols against food-borne
microorganisms. Seven monoacylglycerols differing in the structure of acid bound have been
prepared for testing their potential antimicrobial effect in vitro. These include
monoacylglycerols of fatty acids with even or odd number of carbon atoms,
monoacylglycerols of unsaturated fatty acids and monoacylglycerols of non-traditional acids.
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Results of antimicrobial assays showed a dependence of antimicrobial activity on the nature
of acid esterified to glycerol backbone. Food-borne pathogenic and spoilage microorganisms
tested in vitro were sensitive especially to monoacylglycerols containing fatty acids with 10,
11 and 12 carbon atoms. Except for a decrease in population density caused by
monoacylgycerols, lag-time extension and decline in specific growth rate occurred. Based on
in vitro results, monoacylglycerols with the widest antimicrobial spectrum were evaluated for
their action in processed cheese samples. Highly undesirable microbial contaminants of
processed cheese are rod-shaped endospore-forming bacteria of the genera Bacillus and
Clostridium. Survival of these microorganisms was examined in model processed cheese
samples supplemented with monoacylglycerols. In processed cheese samples,
monoacylglycerols of undecanoic, undecenoic and adamantane 1 carboxylic acid supressed or
prevented the growth of spore-forming bacteria for 140 days of storage. The most efficient
monoacylglycerol in processed cheese samples was monoacylglycerol of adamantane-1-
carboxylic acid which caused a notable reduction in microbial counts of Bacillus cereus,
Bacillus subtilis and Clostridium butyricum.

Ing. Kristyna Hladka, Ph.D.
Date of defence: 20. 6. 2012
Supervisor: doc. Ing. FrantiSek Burika, Ph.D.

Study of processed cheese produced without traditional emulsifying
phosphate or citrate agents

Abstract

The aim of this work was to study the possibilities of phosphate and citrate emulsifying salts
substitution in processed cheese production. Dicarboxylic Acids (e.g. oxalic, malonic,
succinic, glutaric, adipic, pimelic, suberic, maleic, fumaric), and some of their sodium salts
(e.g. oxalate, malonate, succinate, adipate, maleate, fumarate) and kappa-carrageenan were
used as possible substitutes of traditional emulsifying salts. Control samples with a 2.5 % w/w
phosphate salt content were used. This work was subdivided into five experimental parts. In
the first phase, dicarboxylic acids (and their sodium salts) were used. In the second phase,
adipic acid and sodium adipate were used because production with the aid of these substances
had been proven to be feasible in the first phase. The third and fourth phases traced the
influence of cheese maturity on the production feasibility of samples with adipic acid and
sodium adipate. Other model samples with a 1.0 % w/w kappa-carrageenan content were also
used. Fat droplet characteristics (i.e. their average size and number per unit area), showed that
samples with the addition of 1.5 % w/w adipic acid (made from cheese with 2 and 4 week
maturity) were homogeneous. In addition, the samples with added kappa-carrageenan were
also homogeneous - regardless of the degree of maturity of the basic raw material. Samples
made with the addition of kappa-carrageenan were almost five times harder when compared
to products with phosphate salts, regardless the degree of maturity of cheese. Products with
adipic acid and sodium adipates were relatively soft in comparison with control products
containing phosphate salt melting or kappa-carrageenan. The hardness of processed cheese
products declined in correlation with the increasing degree of maturity of the basic raw
material; while a longer storage period increased hardness. The adhesiveness ratio of products
increased with the increasing degree of maturity and a decreasing storage period. The
influence of degree of maturity of the cheese and storage time on the cohesiveness of the
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samples was not recorded. The meltability of the sample with adipate acid, sodium adipate
and control samples increased with regard to the increasing degree of maturity of the cheese.
On the other hand, the meltability of cheese products with kappa-carrageenan remained
unchanged regardless of the degree of maturity of the cheeses we controlled. Samples with
adipate acid, sodium adipate and kappa-carrageenan were produced in the fifth phase, and
their microbiology stability was compared with control samples with phosphate emulsifying
salts. The microbiological characteristics of the model samples and kappa-carrageenan were
practically similar when compared to processed cheese manufactured using traditional
phosphate melting salts.

Ing. Eva Prochazkova, Ph.D.
Date of defence: 25. 6. 2012
Supervisor: doc. Ing. Jan Hrab¢, Ph.D.

Study of hydrolytic and oxidative changes of fat in roller dried whole milk
powder

Abstract

The aim of this work was to study the hydrolytic and oxidation changes of milk fats in whole
dried milk powder. The Literature Review looks into changes of milk fats, their interaction
with other components of milk and their effect on product quality. Various ways of milk
drying are also mentioned with an emphasis on drum and spray drying. The experimental part
was focused on the storability of whole dried milk powder under various storage conditions
(e. g. standard storage conditions, modified storage conditions). The kinetics of the
development of primary and secondary products during storage experiments were studied. In
the following part changes of fatty acids, amino acids and changes of the whole milk powder
protein profile were also studied. In addition, the sensory quality of the whole milk powder
was also monitored. The most significant changes were observed at a storage temperature of
45 ° C and a relative humidity of 43%. It was shown that a higher temperature and relative
humidity of about 43 % accelerates the changes of milk fats in whole dried milk powder and
shortens their minimum shelf-life duration period.

Ing. Petra Vojtiskova, Ph.D.
Date of defence: 25. 6. 2012
Supervisor: prof. Ing. Stanislav Kra¢mar, DrSc.

The Influence of Phytic Acid on the Nutritional VValue of Foodstuffs
Abstract

The aim of this Doctoral thesis was to determine the basic chemical composition and phytic
acid content in selected legumes and buckwheat products, made from common buckwheat
(Fagopyrum esculentum Moench). During this one-year storage experiment, samples were
stored at a room temperature of 21+-2 °C; and four samplings were performed. Moisture, ash,
total fat, crude protein, fibre, phytic acid, mineral, starch and rutin (for buckwheat products)
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contents, amino acid composition and digestibility were all determined. All analyses except
the rutin and phytic acid contents were performed in the line with Commission Regulation
(EC) No. 152/2009. A modified version of Holt’s Method was used for phytic acid (phytate)
determination. The rutin concentration was determined using a modified HPLC Method. None
of all samples contained more than 11% of moisture. During storage, the content of ash
increased in almost all samples-only in lentils a small decrease was observed. Of all these
samples, soybeans were the most energy abundant foodstuff. Their energy value was about 22
MJ/kg. Energy values in buckwheat products ranged from 16 to 18 MJ/kg. The richest source
of fat were soybeans, the amount was almost 17% in samples after receiving them; others
contained markedly lower amounts of fat. In general, buckwheat products are low fat
products. The content of crude protein in the dry matter of legumes was the highest from all
the samples examined. Soybeans are rich in crude protein; they contain nearly 40% of this
compound. The content of crude protein in buckwheat products was the highest in both flours
(about 14%). Peels contained the lowest amounts of all amino acids (AA). On the other hand,
the highest contents of AA were found in both flours and groats. All buckwheat products were
rich in Glu, Asp and both flours were also rich in Arg. The highest content of Cys, Glu, Asp,
Leu, Lys and Arg was determined in all legumes in both samplings. The highest concentration
of almost all amino acids was discovered in soybeans. Total content of essential amino acids
(EAA) changed during storage. All the legume samples contained more than 50 g kg-1 of
EAA in both samplings. In buckwheat products, the content of starch was higher than 50% in
the dry matter, with the exception of peels. Fibre was detected only in legumes, peels and
products containing peels like whole seeds and wholemeal flour. Peels, after receipt of the
samples contained more than 65% of fibre. The majority (Na, K, Mg, and Ca), trace (Fe, Zn,
and Cr) and toxic elements (Pb, Cd) were only determined at the beginning of the experiment-
not during the storage period. Wholemeal flour is a very rich source of Ca, Fe and Zn. Peels
are also a good source of Ca. Legumes are rich in Mg and Ca-mainly soybeans and common
beans. The highest concentration of rutin in both samplings was found in wholemeal flour,
almost 703 (mi)g g-1 upon delivery. The highest amount of phytate was found in common
beans and soybeans-about 2 g/100 g prior to storage. On the other hand, the lowest phytate
content was observed in buckwheat pasta (< 1 g/100 g). The quantification of phytate in F.
esculentum groats was 1.9 g per 100 g of dry matter pre-storage. In vitro digestibility was
determined using an incubator Daisy and pepsin enzymes and the combination of pepsin and
pancreatin. The highest coefficient of crude protein digestibility was discovered to be in peels
and wholemeal flour. The greatest fibre digestibility coefficients were obtained for peels,
which contain about 65% of fibre in their dry matter. When pepsin was used, a higher
digestibility coefficient for G. max, Ph. vulgaris, peels, flour, groats and broken groats was
observed; while when the combination of pepsin and pancreatin was used, higher phytic acid
digestibility coefficients for peas, lentil and wholemeal flour were observed.
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Ing. Eva Weiserova, Ph.D.
Date of defence: 21. 6. 2012
Supervisor: doc. Ing. FrantiSek Bunka, Ph.D.

The effect of binary and ternary phosphate emulsifying salt mixtures
composition on processed cheese spreads texture properties

Abstract

The aim of this thesis was to study the influence of binary and ternary mixtures of selected
phosphate emulsifying salts on the texture properties of processed cheese. The selected
emulsifying salts were monophosphate, diphosphate, triphosphate and polyphosphate sodium
salts. Model samples of processed cheese (40 % w/w dry matter, 50 % fat in dry matter) were
prepared by using (i) binary mixtures of emulsifying salts, (ii) ternary mixtures of emulsifying
salts, and depending on the different maturity of the raw material (i.e. 2, 4 and 8 weeks), (iii)
ternary mixtures of emulsifying salts, dependent upon the decreasing concentration of these
emulsifying salts (i.e. 3.0 %, 2.5 %, 2.0 %). In the last experiment, the samples were made
without pH adjustment as well as with pH adjustment in order to avoid the influence of pH
value on the texture properties of the processed cheese mixtures. All samples were evaluated
using basic chemical analysis (i.e. dry matter content, pH value) and texture analysis (i.e.
hardness, cohesiveness, relative adhesiveness). The hardness of the processed cheese
increased by various phosphates in the following order: monophosphates, diphosphate,
triphosphate, polyphosphate. Increasing di- or triphosphates value (up to 50-60 %) in binary
mixtures with monophosphate led to a rapid increase in the hardness of the processed cheese.
The growing content of di- or triphosphate (up to 50-60 %) in a mixture with monophosphate
led to sharp growth in hardness. Subsequent increases in the proportion of di- or triphosphate
(in a mixture with monophosphate) above 60 % led to a rapid drop in the hardness of the
processed cheese. A simile relationship was also found when the influence of ternary mixtures
on the texture of processed cheese was studied. If the monophosphate-diphosphate ratio was
in the range of 1:1-3:4, the processed cheeses were very hard. This rule is applicable when the
content of polyphosphate is up to 60 %; while increasing the polyphosphate content of the
above-mentioned ratio led to a decrease. When the content of polyphosphate was above 60 %,
the effect of the specific ratio of mono- and diphosphate was practically unnoticeable. The
value of mono- and diphosphate specific ratio also affected the cohesiveness and relative
adhesiveness of the model samples. The growing maturity of the raw material, as well as
decreasing the concentration of emulsifying salts, resulted in a decreased hardness value.
Samples made with pH adjustment showed the same trends as samples without pH
adjustment, although the absolute hardness values were influenced by pH adjustment.
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Ing. Zuzana Hanakova, Ph.D.
Date of defence: 6. 9. 2012
Supervisor: doc. Ing. Rahula Janis, CSc.

Selected Factors Affecting Textural Properties of Processed Cheese
Analogues

Abstract

The aim of this work was to study selected factors affecting the textural properties of
processed cheeses and their analogues. Butter was used as a standard fat. Anhydrous milk fat,
coconut fat, palm oil and vegetable semi-liquid oil were also tested. Hydrocolloids (Arabic
and locust bean gum, kapa-, iota- and lampda-carrageenan) were also added. This work was
carried out in five experimental phases. In the first phase, the effect of type of fat with
different fatty acid content on the textural properties of the processed cheeses and their
analogues was examined. Butter, coconut fat and palm oil which showed different fatty acid
content were selected for the second phase. Gel formation due to the addition of hydrocolloids
to selected analogues was observed using Dynamic Oscillatory Rheometry. The third and
fourth phases monitored the impact of added hydrocolloids of different types and
concentrations on the textural properties of samples with different consistencies. Samples
with varying consistencies (processed cheese spread and processed cheese block) were also
tested in these phases. In the last phase of the experimental work, the aim was to produce
processed sauces with the addition of 1- monoglycerides or hydrocolloids. The homogeneity
as well as the viscosity of the given samples was the primary focus of the monitoring process.
The textural properties of the processed cheeses and their analogues were significantly
affected by the type of fat used. Significantly lower hardness was observed in the sample
containing palm oil. The hardness of the samples increased depending upon decreasing fat
content, just as an increase in hardness occurred in correlation with prolonged storage time.
On the other hand, the relative adhesiveness and meltability of the model samples decreased
with increasing hardness. Image analysis of the processed cheese analogue showed that the
samples were microscopically homogeneous. The fat globules” characteristic showed that type
of fat affected their size, which equally increased in line with the increasing fat content in the
dry matter. Using Dynamic Oscillatory Rheometry, decreasing temperature during cooling
which led to an increase in G* was observed in all of the samples tested. The addition of
hydrocolloids to all samples increased the hardness of the processed cheese analogues
regardless of the type of fat or fat content, in the dry matter. Significantly higher hardness
values were achieved using a cylindrical and plate probe as compared to a conical probe.
After application of the hydrocolloids, a decrease in the relative adhesiveness of all samples
was found. The largest decrease in relative adhesiveness was observed in samples with added
kapa-carrageenan. The addition of all types of 1-monoglycerides caused an increase in
viscosity of the processed sauces in comparison with the control samples. The viscosity of the
processed sauces increased with the increasing concentration of added hydrocolloid. Higher
values were obtained especially after the addition of iota-carrageenan in a concentration of 1.0
- 1.2%.

58



Study Programme: CHEMISTRY AND MATERIALS TECHNOLOGY
Study Course: Food Technology (in Czech)

Natalia Onipchenko
Date of defence: 21. 6. 2012
Supervisor: doc. Ing. Jan Hrab¢, Ph.D.

Distribution of Casein Molar Fractions in Pasta Filata Cheeses

Abstract

Distribution of Casein Molar Fractions in Pasta Filata Cheeses

This research is focused on the study of changes in the casein complex in pasta filata cheeses.
The aim of the study was to analyze the degradation of casein complex in various types of
Czech pasta filata cheeses. To achieve this objective the basic chemical parameters of cheese
curds and final products were analyzed. The basic technological parameters i.e. actual acidity
values (pH), titratable acidity values (SH°) and the influence of different temperatures and
time of heating for the cheese curds mass were studied. These factors directly affect the
quality of heating process and the final cheese product. The experimental samples of cheeses
were collected from four dairy industrial organizations. The experiments were based on
analysis of cheese curd before heating, after heating and following analysis of final products
during ripening or, at the end of expiration date. The casein complex degradation range and
depth was monitored by Gel Permeation Chromatography (GPC) and Sodium Dodecyl Sulfate
Polyacrylamide Gel Electrophoresis (SDS-PAGE). The obtained values were evaluated on
standard samples of acid-precipitated casein (fraction of alfa-, beta-, and kappa-caseins). As
additional analyses a microbiological analysis, analysis of biogenic amines and sensory
evaluation were carried out. The analyses results show that casein complex is relatively
thermostable, i.e. under steaming standard temperature used for this technology the
denaturation and degradation of the casein complex was within the tolerance. The GPC
method as well as SDS-PAGE are applicable and meaningful for studies on changes in the
casein complex.

Thi Thanh Dieu Phan
Date of defence: 20. 6. 2012
Supervisor: prof. Ing. Stanislav Kra¢mar, DrSc.

Quiality changes of milk and dairy products

Abstract

This doctoral thesis resolves the nutritional characteristics of milk, within the framework of
which three experiments were realized. The first experiment studied the substitution of hard

fodder (e.g. maize, wheat, triticale) in dairy cow feed with an emphasis on amino acid and
fatty acid content of the cow milk. The second experiment dealt with the addition of green
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basil leaves (Ocimum basilicum) to goat feed with an emphasis on the content of the sensory
active compounds of goat milk. The third experiment investigated how the quality of a
selected dairy product (i.e. yoghurt) was influenced by the addition of dried milk solids or
hydrocolloids (i.e. iota-carrageenan). Changes in the composition of the milk, or respectively,
dairy product (yoghurt), were tracked using chemical, chromatographic, spectroscopic,
textural and sensory methods. The inclusion of grain (maize, wheat, triticale) into the dairy
cows’ feed did not influence the fat content of the milk; however, triticale did affect the
milk’s protein content. The composition of amino acid and fatty acid did not show that wheat
or triticale were able to fully replace maize. Nevertheless, statistically significant differences
were observed in the pentadecanoic and palmitooleic acid content in the milk (P <= 0.05).
The addition of 0.1 kg of green basil tops into the goat feed had no statistically significant
effect on the total solid and nitrogen content of this milk, but it did however contain
significantly higher amounts of the sensory active compounds 1-octanol, 1-undecanol and 2-
nonanone (P <= 0.01, P <= 0.05). The pH values of all batches of yoghurt samples declined
throughout the storage period including up to the 20th day. It was established that five free
fatty acids (C5:0, C13:0, C14:0, C16:0 and C18:1), whose content grew during the storage
period. No statistically significant differences in the observed quality parameters (i.e. pH, free
fatty acid content, texture analysis) were discovered between samples with, and without
(iota)-carrageenan addition, with the exception of free oleic acid, whose content was
significantly higher in yoghurts with added (iota)-carrageenan than in samples without (iota)-
carrageenan addition (P <= 0.05). The sensory evaluation preferred (iota)-carrageenan
addition to yoghurts with higher solid content (14, 16 %).

FACULTY OF MANAGEMENT AND ECONOMICS

Study Programme: ECONOMICS AND MANAGEMENT
Study Course: Management and Economics (in Czech)

Ing. Kristyna Keclikova, MBA, Ph.D.
Date of defence: 21. 6. 2012
Supervisor: doc. Ing. Petr Bris, CSc.

Risk Management System as Part of Integrated Quality Management
System in Healtcare

Abstract

The thesis topic aims at the risk management system and its integration into the healthcare
quality management system. The main goal was to draft the risk management system as a part
of the integrated quality management system in respect of the ward-type sanitation
specificities. The topic reasoning is explained in the introduction part. The following chapters
are dedicated to the thesis goal definition and hypotheses including methods and procedures
used in the course of the thesis elaboration. The thesis also concludes an overview of the topic
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contemporary status. There is a separate chapter dealing with the tendencies in the area of the
risk management, healthcare risk management specificities and standardization. The
remaining chapters focus on the risk management research led in one of the biggest teaching
hospitals in the Czech Republic (The Faculty Hospital of the Brno City). In order to determine
risk management priorities, the quantitative and qualitative methods were used during the
research. At the same time, these chapters include verification of the formerly created
hypotheses, and formulation of the management recommendations on the risk management
system integration. Conclusion chapters deal with the thesis benefits and obtained results
summary.

Ing. Marie Bartoniova, Ph.D.
Date of defence: 22. 6. 2012
Supervisor: doc. Ing. Milo$ Kral’, CSc.

An analysis of an explanatory capability of the zero-cost options and their
Impact in corporate finance

Abstract

The thesis aims to analyse and clarify the issue of currency options as a tools of securing cash
flow. It deals with the analysis of their options and profit functions, emphasis on the
construction and use of no-cost strategies. The theoretical part explains basic concepts and
foreign exchange risk management issues and options in general. It also deals with definition
of currency options and forming zero-cost option strategies. The main part presents the results
of research in the area of relevance of the historical development to set standard option
strategies, option strategies with zero initial cost, and both theoretical and specific products
offered by Czech banks. Based on the research results then general conclusions and verified
scientific questions were drawn in the last part. By the comprehensive approach the thesis
tries to bring this issue closer to businesses and help them in their currency risk management.

Aleksandr Aleksandrovi¢ Klju¢nikov
Date of defence: 22. 6. 2012
Supervisor: prof. Ing. Jifi Polach, CSc.

Creation of the decision-making model for allocation of foreign direct
investments into Belarus

Abstract

Analysis of historical development and current state of the Belarusian economy shows that the
country has vast untapped potential for attracting of foreign direct investment due to the good
geographical location, high level of infrastructure development and adequate human capital.
Since 2007, Belarusian government attempts to reform the legislation relating to business
activities. Dissertation focuses on analyzing current business conditions for foreign companies
in Belarus, including detailed description of its regions, political and economic situation.
Based on the analysis of current business environment in Belarus it can be said that the
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country carries out steps to facilitate the entry of foreign investors to its market. However,
access to the Belarusian market today is still very challenging. On the other hand, the market
potential due to the low level of development of the tertiary sector in Belarus can be huge and
potentially very profitable. Dissertation includes an offer of quantitative decision-making
model for the allocation of foreign direct investment taking into consideration comparative
advantages of different regions of Belarus in comparison with the allocation of investments
into so called free economic zones and beyond them with the focus on individual fields of
industry. The proposed model, which is based on multi-criteria decision making methods
facilitate the selection of a suitable location for foreign investors.

Ing. Jan Pospisil, Ph.D.
Date of defence: 22. 6. 2012
Supervisor: doc. Ing. Vratislav Kozak, Ph.D.

The Model of Rational Consumer Behavior under the Influence of
Irrational Factors

Abstract

Dissertation thesis named "The Model of Rational Consumer Behavior in the Irrational
Factors Influence" deals with human behavior irrationality factors in consumer decision-
making process. The first part of this thesis is dedicated to theoretical issues setting with
concerning the current situation in the field of marketing, postmodern consumer, advertising
communication process, consumer behavior, behavioral economics and irrational factors
influence of human behavior to rational consumer decision. There is a case study about
consumer behavior by purchasing a particular product in the main part. The result of this work
is the hierarchical model of rational consumer behavior under the influence of irrational
factors. There are also designed general measures for improvement of the success in the
transmission advertisement by the influence of irrationality factors. This work was supported
by IGA UTB, project No. IGA/75/FaME/10/A and project No. IGA/66/FaME/10/D.

Ing. Milan Skarka, Ph.D.
Date of defence: 30. 11. 2012
Supervisor: prof. RNDr. René Wokoun, CSc.

Business Suppport by Using Resources of the Cohesion Policy of the
European Union

Abstract

Support to SMEs and entrepreneurialism belongs to important political themes nowadays.
SME and entrepreneurialism policiesare realized also at the EU level, as well as at the
CzechRepublic level. Cohesion policy is the main financial tool in this regard. The principal
aim of cohesion policy is to reduce interregional disparities. Then, the question on the
relationship between regional disparities on one hand and spatial distribution of financial
support to SME and entrepreneurialism policies on the other is intuitive. Just this question is
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the subject of interest in this dissertation. The author proposes an integrated methodology of
three methodological approaches how to deal with the question. The approaches are related to
researches on SME and entrepreneurialism policies, on regional disparities and on spatial
distribution of financial support from cohesion policy. The suggested methodology was
verified for the model area of the cohesion region Central Moravia. A direct relationship
between regional disparities and spatial distribution of financial support to SME and
entrepreneurialism policies was revealed. Thus, the disparity goal of regional policy is
questioned. In addition, research on firms' and small municipalities' perception of SME and
entrepreneurialism policies is added. Some problems of implementation were identified.

Ing. LibuSe Durisova, Ph.D.
Date of defence: 6. 12. 2012
Supervisor: prof. Ing. FrantiSek Trnka, CSc.

Bata’s System of Corporate Education Elements and Their Applicability in
Current Conditions

Abstract

Thesis of the dissertation entitled "Bata’s System of Corporate Education Elements and Their
Applicability in Current Conditions™ proceses the issue of vocational education in Zlin from
the 20ths of the last century to present. In the theoretical part, the author briefly focuses on the
history of vocational education in the Czech Republic and on the factors that influenced the
development of vocational and corporate education. She analyzes the documents and
literature related to the Bata’s school of work, institutions of corporate educational system and
factory vocational schools of the Bata’s company. She devotes to the history and present of
secondary and upper-secondary technical schools that followed the factory vocational schools
of the Bata’s company in Zlin. A key element of the theoretical part of this dissertation is a
detailed description of Bata’s system of corporate education and current system of vocational
education and their comparisons. The aim of the dissertation research is to explore the
possibility of integration of the elements of Bata’s system of corporate education in the
current system of initial vocational education to increase its attractiveness.

Ing. Iveta Gabc¢anova, Ph.D.
Date of defence: 6. 12. 2012
Supervisor: prof. Dr. Ing. Drahomira Pavelkova

Balanced Scorecard as a tool for human resources management in financial
organizations

Abstract
This dissertation work focuses on application of the Balanced Scorecard (BSC) on the level of

human resources management (HRM) in financial sector with aim to fulfill human resources
(HR) goals 1. e. within organization’s strategy. Main topic of the presented dissertation work
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is concentrated more specifically on the perspective of learning and growth which is focused
on the area of the employees” care. The results of presented dissertation work is to propose the
methodology of BSC application on HR level i. e. supporting activities, such as strategy map
and related key performance indicators for human resources management that are linked to a
long-term goals within personnel management. Basic assumption for fulfillment of the main
goal is to identify factors in financial sector which influence management of human resources
and at the same time to explore implemented BSC scorecard on HR level in a production
company and financial organization.

Ing. Ivo Novak, Ph.D.
Date of defence: 6. 12. 2012
Supervisor: doc. Ing. David Tucek, Ph.D.

Optimization of production systems using simulation models
Abstract

The thesis deals with computer simulations. At first the current situation of the problematic is
solved, with trends in developments of enterprises and production systems, with their
productivity and planning then with the description of the principle of computer simulations,
with the appropriate software. Main chapter of the work is analysis of the results of the work
which are divided into three parts. The first part is the research of data exchange between
models done under the terms of the project GACR 402/08H051. Optimization of
multidisciplinary design and modeling of manufacturing system of virtual companies. The
second part focuses on a questionnaire survey on the use of simulations, especially in the
Czech manufacturing companies. The third part contains the results of case studies using
simulations. These results are then evaluated. From the views of achievements and also in
terms of verification of hypotheses. After that contributions are described.

Ing. Lucie Sara Zavodna, Ph.D.
Date of defence: 7. 12. 2012
Supervisor: doc. Ing. Ludmila Hromkova, CSc.

Evaluation of sustainability in tourism companies
Abstract

Dissertation titled Measuring Sustainability in Tourism Enterprises is dedicated to the current
issue of sustainability for businesses providing services in the tourism market. The goal is to
design an system of indicators which will implement the principles of sustainable tourism in
terms of these companies and support organizations. A prerequisite for designing a system of
indicators was to perform a literature review and analysis of available sources of existing
approaches to the concept of sustainable tourism. Literature review also focuses on topics
such as the associated corporate social responsibility and the possibility of benchmarking.
Several chapters deals with the certification services, standards and sustainability of business
brands not only in the Czech Republic, but also in European Union. Based on the theoretical
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findings were in another part of the work defined subsystems of sustainability and underlying
system of sustainability indicators for the actual measurement of tourism enterprises. The
work contains several case studies where tourism companies are compared by these
indicators.

Ing. Pavel Vyletal, Ph.D.
Date of defence: 14. 12. 2012
Supervisor: prof. PhDr. Vladimir Seféik, CSc.

Defence and Security Public Contracts - Profiling the Business Firms'
Behaviour

Abstract

The topic of the dissertation thesis entitled "Defence and Security Public Contracts - Profiling
the Business Firms' Behaviour" is to emphasize the necessity of expected changes in the event
that an entrepreneurial entity is interested in participating in defence and security public
contracts. The first chapter deals with theoretical starting points of public contracts
implemented by public administration entities aimed at defence and security public contracts.
The second chapter defines both the main and partial objectives of the dissertation thesis. The
third chapter deals with the working methods used. The fourth chapter includes the
dissertation thesis main outcomes, which is the evaluation of qualitative and quantitative
research outcomes in business firms. The main science finding, which is the proposal of
methodological procedure to be applied in the process of accepting the defence and security
public contract, is the content of the fifth chapter. The sixth chapter describes the expected
benefits of the dissertation thesis for theory, practice and for teaching activities. The seventh
chapter includes the recommendation for the Czech firms to apply the outcomes of the
dissertation thesis to increase their competitiveness. The eighth chapter indicates the prospects
of further progress in the abovementioned area of research. The outcomes of the dissertation
thesis and the range of their implementation mainly for small and middle business firms are
highlighted in the conclusion.
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Study Programme: ECONOMICS AND MANAGEMENT
Study Course: Management and Economics

Nibedita Saha
Date of defence: 23. 12. 2012
Supervisor: prof. Dr. Ing. Drahomira Pavelkova

Clusters as a Tool for the Development of Human Resources to Strengthen
the Competitive Advantage of the Firms

Abstract

This doctoral thesis is focused on the role of human resource management within the
implementation of cluster activities, which are related to efficiency and competitive ability of
the firms. The investigation of accessible literature has proven that an insufficient attention
has been paid to this issue in the current research. Therefore, this thesis focuses on the issue,
which remain unanswered yet. This includes mainly the analysis of possibilities that support
the development of human resources and of gaining competitive advantages for companies
involved in clusters and cluster activities. The survey was conducted in Central European
countries, in India and in economically developed countries, with the aim to identify the
differences in cluster activities in different cultural and entrepreneurial environment.The
output of the thesis is identification of strategic activities in human resource management that
influence the effectiveness and competitive ability of a company as well as the efficient
utilization of cluster activities that support the development of human resources in order to
enhance the firms competitive advantage. Recommendations and opinions provided by the
thesis could serve as a methodological instruction for cluster networks or individual
companies leading to the enhancement of their competitiveness and efficiency.

Antonia Hollerbach
Date of defence: 23. 3. 2012
Supervisor: prof. Ing. Frantisek Liptak, DrSc.

Company Succession in small and medium sized family companies
Abstract

The first generation creates it, the second generation keeps it, the third generation dismantles
it. Does it hold, as this statement would have it, that family-run small and medium-sized
enterprises (SMEs) are limited to a short, fixed-term life? What factors secure long-term
success? What does the entrepreneur of the future look like? Are the requirements for an
entrepreneur in the 21st century different to those when the business started? As the company
passes from one generation to the next, its long established structures are called into question.
Corporate succession can take two basic forms: internal and external. For a family business,
the transition can take place within the family itself or through its sale to a third party. The
significance of the succession and succession planning should be worked out with external
and internal help with the family, the company and their internal and external consultants. The
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personal aspect of the process, the characteristics and the individual interests and goals of
each person involved as well as the qualifications of the successor should be considered. The
theoretical and practical framework of the succession planning is a long-term task. Several
complications and common stumbling blocks of the succession planning have to be solved by
the parties involved.

Valeriya Valerievna Kravtsova
Date of defence: 27. 4. 2012
Supervisor: doc. PhDr. Ing. Ales Gregar, CSc.

Talent Management and Implementation to Middle Sized Companies
Abstract

Human resource management (HRM) is the management of an organization's human
resources. It is responsible for the attraction, selection, training, assessment and rewarding of
employees, while also overseeing organizational leadership and culture, and ensuring
compliance with employment and labor laws [4]. HRM is a product of the human relations
movement of the early 20th century, when researchers began documenting ways of creating
business value through the strategic management of the workforce. The function was initially
dominated by transactional work such as payroll and benefits administration, but due to
globalization, company consolidation, technological advancement, and further research, HRM
now focuses on strategic initiatives like mergers and acquisitions, talent management,
succession planning, industrial and labor relations, and diversity and inclusion. This
dissertation details the origins and development of Talent management (TM) through a
literature review. A survey of Czech companies regarding the proliferation and
implementation of talent management has been conducted in order to get a "feel” of TM
prevalence and impact. This was followed up by a series of interviews, which further inform
the key issues with TM itself and as regards its implementation. The investigation of the
application of TM in middle sized companies conducted, discovered the lack of prosperous
TM infrastructure and implicitly vulnerability to losing talent to larger competitors. As a
result the Model of the implementation of TM in middle sized company was created, based on
the elements of models from larger companies and advantages of medium sized company.

Adambarage Chamaru De Alwis
Date of defence: 16. 5. 2012
Supervisor: doc. PhDr. Ing. Ales Gregar, CSc.

Business Succession in Medium-size Family Companies

Abstract

The purpose of this research was to compare performances of family and non-family
successors, evaluate the level of influence coming from each stakeholder group on business

succession in various successor modes and measure the successor's willingness to work under
the existing ethical climate and the culture of the business. The study comprises two stages as
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exploratory study and formal study. According the results unrelated manager successors have
higher satisfaction the family member successors. All successors recorded lower performance
than the incumbent but unrelated manager successors had better results the family member
successors in both indicators. Therefore, if family members are not available, unrelated
manager successors are a viable alternative. The relatively important factors generating higher
levels of initial satisfaction with the business succession are successor's commitment,
competence, pre-training and experience, the relationship between incumbent and successor,
family harmony and non-family management commitment. Level of commitment, the
relationship between the incumbent and successor, and family harmony are the relatively
important factors needed to increase business performance. The majority of existing
businesses and most successors prefer working under the Clan culture. It initiates new
business knowledge in Sri Lanka and contributes to international research by developing an
integrative framework to measure stakeholders' levels of influence on business succession
processes.

Mahmoud Elsayed Moustafa Hasanin
Date of defence: 16. 5. 2012
Supervisor: prof. Ing. Milan Zeleny, M.S. Ph.D.

University's Open Innovation Strategy Towards Creating a Self-
Sustainable Competitive Advantage

Abstract

Universities are the main source for developing future creative entrepreneurs and they engage
with other sectors in research and knowledge transfers. Commercialization of the university's
innovation is essential for creating added-value for the university, the surrounding region and
for the whole society. A new paradigm that is called "Open Innovation” (Ol) can play a vital
role in increasing the competitive advantage of the university by using internal and external
ideas, while finding internal and external paths to the market. Most of the universities'
strategies have failed in the talking-doing gap. Beside this, there are few studies that
investigate the application of Ol at universities. Furthermore - a university as a living
organism - has to search for achieving a self sustainable competitive advantage. Therefore,
this research tries to mitigate this gap by providing a new strategy based on actions - not
statements. This research is based on a qualitative study that uses multiple case-studies and in-
depth interviews. Each case study has to support a specific part of the research. A
combination of primary and secondary data has been collected and analyzed. Finally, the
conclusion brings forth the components of the new strategy and the success factors and
cultural influences that support its implementation.
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Emmanuel Selase Asamoah
Date of defence: 21. 6. 2012
Supervisor: doc. Ing. Miloslava Chovancova, CSc.

Brand management in the fast food industry: a cultural perspective of the
branding strategies of firms, and the behaviour of consumers in the Czech
Republic and Ghana

Abstract

Cultural values are important aspects of the self of consumers. As businesses have become
more and more global, the cultural differences among consumers play an important role in the
development of effective marketing and branding strategies. The main objective of this
research is to create a model for cross cultural branding strategy in the fast food industry.
Also, the research explores the different branding strategies used by fast food enterprises in
the Czech Republic and Ghana. Furthermore, it examines the behaviour of consumers towards
fast food brands and outlets in the two countries. In this research, both the qualitative and
quantitative methods were adopted and primary and secondary data collection methods were
used in gathering information. The finding from this research does not only add to theory, but
also, it will help managers to understand the intricacies involved in managing fast food brands
in different cultural settings. The managerial implication is that, the competitive ability of a
company is directly related to its ability to understand the significant role individual
preferences as well as culture plays in consumer decisions making. Thus, for a fast food firm
to be successful in consumer markets, they do not have to concentrate only on their internal
activities, but also, they must understand and inculcate specific cultural variables into their
marketing and branding activities.

Arnania-Kepuladze Tamila
Date of defence: 29. 11. 2012
Supervisor: doc. PhDr. Milan Mikulastik, Ph.D.

Gender Problems of Employment in the Gender Stereotypes Context
Abstract

Securing the well-being, protection of human rights and equality on the ground of age,
gender, race, nationality etc along with sustainable economic development becomes most
important goal for any country. The formal institutions such as regulatory documents, law etc
have granted men and women similar rights and women today have played a vital role in
employment and economic development and their skills and experiences are necessary for
further progress of society. Despite of longstanding striving for gender equality, the inequality
has adverse impacts on women, men, their families, the economy and society as a whole.
After decades of government and non-government organizations' intentions to achieve gender
equality in the employment sphere, it becomes obvious that non-formal institutions such as
gender stereotypes continue to limit gender equality.This paper is focused on the study of
gender stereotypes impact the employment sphere. Present research aims to view gender
stereotypes as causes of existence of a gender gap in an employment sphere and should help
to determine the beginnings of gender economic inequality and to specify the gender features
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of personnel management with purpose to overcome gender inequality and increase personnel
productivity within an organization.

Ajantha Samarakoon Mudiyansela
Date of defence: 29. 11. 2012
Supervisor: doc. Mgr. Roman Jasek, Ph.D.

Market Orientation and Business Performance of Medium and Large Scale
Enterprises in Food and Beverage Industry

Abstract

Researchers have found market orientation (MO) as one of the main factors, which
determines performance of medium and large scale organizations. This has been largely
verified in developed countries and developing countries' evidences which have been limited,
especially to food and beverage industry (FBI) and medium size enterprises. Antecedents of
MO have not been sufficiently addressed by researchers both in developed as well as in
developing countries. Further, scholars have pointed out various drawbacks in the existing
scale dimensions of MO. Based on this background; this study has four major objectives. First
objective is to examine the scale dimensions of MO. Second objective is to identify the
antecedents of Extended Market Orientation (EMO). Third objective is to examine the
relationship between EMO and performance of medium and large scale organizations in FBI's
in Sri Lanka. Fourth objective is to examine the factors that mediating the relationship
between EMO and financial performance of medium and large scale organizations in FBI's in
Sri Lanka. Additionally, this study has examined new antecedents of EMO. Study population
was restricted to medium and large scale firms with a minimum number of 50 employees.
Regression analysis, correlation matrix, t-test and Soble's test have been employed as main
statistical tools for the data analysis. Results indicated positive relationships of EMO with
both financial and nonfinancial performances. Six organizational factors and competitive
intensity have significantly effected EMO.A detailed analysis with the dimensions of EMO
shared variations of results. Customer loyalty had a positive partial mediating effect on the
relationship between EMO and financial performances. Findings of the study will assist to
enhance the pertaining knowledge of MO, antecedent's MO, and relationship between MO
and performance of an organization. This study will add to new knowledge to the existing
literature as this may be the first study which has been conducted in the food and beverage
industry in Sri Lanka. It is the fact that findings of the study are significantly contributed to
the practical knowledge which will help to improve the degree of MO.
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Giuseppe Santagada
Date of defence: 29. 11. 2012
Supervisor: doc. Ing. Josef Kubik, CSc.

Value Management for Family Business Governance "'Implementation and
opportunities of Value orientation Management"*

Abstract

As a result of the increasing challenges that companies face today to remain competitive, the
comprehensive scope of value-oriented management makes it the management method of
choice for family businesses. A purely financial view is no longer sufficient for enterprises.
Critical intangible assets, such as people, information and culture are fundamental for a
sustained enterprise Development. Therefore this thesis mainly focused on three objectives to
evaluate: (1) How family businesses practiced value orientation and how can it be driven by
using value oriented management system; (2) Which value-oriented management methods are
suitable for family businesses; (3) Which corporate governance system are feasible for family
businesses. The aim of the study is to find out what are the main criteria of success of a family
business and What prevents entrepreneurs from leading the company by the primacy
"Maximizing Value. In the initial phase, discussion was sought with the businesses in order to
attain the pulse of the business and to gain the information require. Twelve businesses, with
staff of between 10 and 500, took part in the study. The discussion partner was either owner
or manager (CEO, CFO). In the second phase, on the basis of these cognitions a questionnaire
survey was undertaken to evaluate the understanding and extent of value orientation and value
driver.

Study Programme: Economic Policy and Administration
Study Course: Finance (in Czech)

Ing. Jifi Svoboda, Ph.D.
Date of defence: 5. 12. 2012
Supervisor: doc. Ing. Milos Kral’, CSc.

Methodology for modeling technical-analytical trading systems evaluated
by aggregate performance index 5 F

Abstract

The doctoral thesis aims to create a comprehensive, measurable and applicable concept for
constructing entry, modification and exit rules based on technical analysis. The primary aim is
reached through composition of performance model for trading systems and methodology
which utilizes fundamental linear algebra and defines cartesian two-dimensional space. Partial
outputs of this methodology are called fragments that can be arbitrarily modified and linked
through logical operands. Performance of rules defined by fragments is measured through
utilization of model 5 F in combination with chosen statistical methods. Evaluation aims to
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depict fundamental factors influencing long term performance of trading systems based on
technical analysis. The doctoral thesis integrates fragmental methodology and evaluation
model 5 F through process frame composition. The process steps chain is then applied of real
conditions of currency markets. Results of created trading system are compared with
performace of most profitable investment fund in Czech Republic in years 2010 and 2011.

Ing. Marian Miklovi¢, Ph.D.
Date of defence: 7. 12. 2012
Supervisor: doc. Ing. Boris Popesko, Ph.D.

Use of VValue Approaches to Managing in Public Administration by ABC/M
Method

Abstract

Contemporary modern economic approaches seek optimal system solution for cost control
methods with the support of Activity Based Cost / Management - ABC / M. The whole
method of Activity Based Cost / Management - ABC / M should lead to the development of
the principles of economic behavior of costs so that it can be used for management in public
administration. The thesis is specifically focused on the possibilities of application of methods
of Activity Based Cost / Management - ABC / M, the Customs Administration of the Czech
Republic. The work is based on the current capabilities of ABC / M and findings that were
obtained from organizations that are in the market sector. The method of ABC / M has been
examined with the possibility of its use in terms of the Customs Administration of the Czech
Republic. To find the necessary resources survey was conducted, which was statistically
evaluated. Based on these findings the information model was created by ABC / M which
accepts the conditions that were identified in customs administration, as an organization that
is the part of the state administration. The created model was tested in selected parts of the
organization. The issue that was dealt with at the work is methodically evaluated and
described in the end.

Study Programme: Economic Policy and Administration
Study Course: Finance

Falk Steuer

Date of defence: 27. 4. 2012
Supervisor: prof. Ing. Pavel Ondrcka, CSc.

Economic development in respect of the cyclicality of the long wave
Abstract

The theory of the long waves is currently gaining more attention since the financial crisis
began. With the help of the theory of the long waves there is the attempting to estimate or
rather optimize future economical developments in the next decades. On one hand a long
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wave can be seen as an irregular sine wave with period from 47 to 60 years and on the other
hand as diversified wave in a trend [13]. A long wave of boom is also called Kondratiev wave
named after the economist Nikolaj D. Kondratiev and it starts after a basic innovation. Basic
innovations are not only an economical process but they also cause a restructuring of cross-
social connections and its multifaceted structures of work [12]. Economy and society are
close connected. Insofar a Kondratiev wave is more than an economic cycle, it is a value-
added chain based on basic innovations which forms the economy for decades and nearly
enters all fields of society and also change it. Since the end of the 18th century four long
waves with a period of time from 47 to 60 years each have been proofed. The next wave has
different candidates, for example the sector of health and environment are dealt as basic
innovations. The target of the research is to declare a legality in the so called "capitalistic
course of the economy" and to utilize it for concrete, realizable economical decisions.

FACULTY OF APPLIED INFORMATICS

Study Programme: ENGINEERING INFORMATICS
Study Course: Engineering informatics

Thanh Dung Nguyen, Ph.D.
Date of defence: 11. 10. 2012
Supervisor: doc. Mgr. Roman Jasek, Ph.D.

Secure Encryption Via Deterministic Chaos
Abstract

The evolutionary algorithms are applied to enhance the quality of recovered signal in chaotic
secure communication system that is the core objective of this dissertation. The
synchronization error between the transmitter and the receiver in communication systems is
used to design the cost function. The parameters of chaotic dynamic model are estimated by
evolutionary algorithms via minimizing the synchronization errors. By this way, the quality of
recovered signal is increased when the synchronization error approaches to minimum value.
The Pecora and Carroll method (PC method), Active-Passive Decomposition method (APD
method) and Feedback method-three synchronization methods are used to achieve the
synchronization of chaos communication. Differential evolution algorithm (DE) and Self-
Organising Migrating Algorithm (SOMA) are used as the evolutionary algorithms to find the
unknown parameters of receiver chaotic systems. The synchronizations of identical chaos are
executed: Synchronization of three dimensional Lotka-Volterra systems via PC method,
synchronization of four dimensional Qi systems via APD method, synchronization of four
dimensional Liu systems via Feedback method. The powerful of EA on this problem are also
proven via the synchronization of 5 and 6 dimensional chaotic systems. The application of EA
is used for designing the control function in the synchronization between two difference
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chaotic systems. Based on the optimum results from evolutionary algorithms, the estimated
values are used to reconstruct the receiver chaotic systems. The optimal quality of
synchronization is achieved by using the estimated parameters. The synchronization between
the transmitter and the receiver chaotic system is used to retrieve the transmitted information
in Chaotic Masking Scheme (CMS). The quality of chaotic secure communication is
enhanced with estimated parameters. It is possible to state that all simulations gave
satisfactory results and thus evolutionary algorithms are successful in solving this difficult
problem.

Ing. Ivo Motyl, Ph.D.
Datum obhajoby: 11. 10. 2012
Skolitel: doc. Mgr. Roman Jasek, Ph.D.

Research into the Usage of the Fractal Geometry Possibilities for the
information Systems Security

Abstract

This thesis deals with the usage of fractal geometry principles for use in the cryptographic
security of communications and data within the information systems. The theory of the
proposed solution is based on the iterative fractals generated by the algorithm TEA. The first
part analyzes the problem of choice of the appropriate category of fractals for the purpose of
the dissertation topic. In next steps, this thesis deals with the generation and analysis of fractal
structures which is a prerequisite for the implementation of the proposed encryption process.
Outputs from the fractal analysis are also used for the decryption process. In the conclusion of
the theoretical part, the methodology of testing the method of the proposed solution to
cryptanalysis methods is described. In the experimental part of the thesis the individual
elements of the proposed process were implemented by the interface programmed in C #.
Experimental part continues with testing of the resistance of the way to cryptanalysis
encryption methods. In order to examine resistance statistical methods, analytical methods
and brute force attack were used. The gained knowledge has shown the utility of the proposed
solution for the selected area of its application.
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2. Defended Habilitation Thesis
FACULTY OF APPLIED INFORMATICS

Course Technology of Macromolecular Substances

doc. Ing. FrantiSek Gazdos, Ph.D.
Appointed with effect from: 1% June 2012

From model-based to direct controller design and tuning
Abstract

This work traces one direction of the development in the field of automatic control during the
last two decades. From indirect, model-based controller design, through iterative approach to
adaptive control to direct, data-based optimization of controllers. Both, known representative
methods together with original author’s improvements and modifications are presented in
these areas of interest. The main contribution of this work can be seen in an effort to propose
relatively simple, reliable and easy-to-implement control algorithms for both, single-input
single-output (SISO) and multi-input multi-output (MIMO) systems. More specifically,
control methodology exploiting two feedback controllers has been elaborated which enables
tuning of a designed loop simply. Further, it was utilised for the development of control
strategy for unstable and/or integrative plants with a time-delay. Next proposed algorithm of
adaptive control for MIMO plants enables continuous identification of these systems in the
closed loop simply together with clear efficiency monitoring. Last but not least, designed
modifications of a direct method for controller design enables to find a suitable controller for
a given process gradually using process input-output data together with a simple definition of
control goals. Mainly the systematic algebraic approach to control system design is fruitfully
utilized in this thesis together with appropriate discrete representation of the proposed
methods in order to offer easy-to-implement algorithms.
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4. Important Scientific and Specialized Assignments

4.1 PROJECTS FINANCED BY THE GRANT AGENCY OF THE
CZECH REPUBLIC

FACULTY OF APPLIED INFORMATICS

GA103/08/1307 Rheological modelling of high-pressure polymer flows
Head Researcher: prof. Ing. Berenika Hausnerova, Ph.D.

FACULTY OF MANAGEMENT AND ECONOMICS

GP402/09/P4606 Knowledge Intensive Services - their meaning and characterization
Head Researcher: Ing. Zuzana Tudkova, Ph.D.

4.2 PROJECTS FINANCED BY THE MINISTRY OF EDUCATION,
YOUTH AND SPORTS OF THE CZECH REPUBLIC

FACULTY OF TECHNOLOGY

MEQ9072 Study of polylactide based material for packaging applications
Head Researcher: prof. Ing. Petr Saha, CSc.

MEBO061102 Functionalized polymers of lactic acid for biocomposite preparation
Head Researcher: doc. Ing. Vladimir Sedla¥ik, Ph.D.
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