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Al. Védecko vyzkumna Cinnost

Zakladni vyzkum (hodnoceny pfedevsim na zakladé publikaci novych poznatk)

1. vysledek

Yalcinkaya F. Preparation of various nanofiber layers using wire electrospinning system. Arabian
Journal of Chemistry. 2019 Dec 1;12(8):5162-72.
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Charakterizace

This study focuses on the preparation of various polymeric nanofibers using new industrial
production equipment — a wire electrospinning system. The disadvantages of each polymeric
nanofiber were improved by mixing suitable polymer/polymer-solvent/solvent systems. A total of
9 types of polymers (polyamide, polyvinylidene fluoride, polyacrylonitrile, polyurethane,
polysulfone, chitosan, cellulose acetate, polyvinyl butyral, and polycaprolactone) and their
mixtures were electrospun using a wire electrospinning system. The resultant fiber surface
morphology showed that the wire electrospinning method is suitable for the production of various
polymers on an industrial scale. Moreover, polymer mixtures changed the adhesion properties,
increased productivity and reduced the fiber diameter of nanofibers.

This work shows that some of the polymers and their mixtures can be electrospun and use in
industrial applications. The work has considerable practical relevance in a multidisciplinary field
(e.g., pharmaceutical industry, wastewater filtering). The screening of the polymers and polymer
composites from the point of their spinning ability is of impact. Although the electrospinning
process has been reported several years before, the research content of the paper is still very
interested because 1) the preparation of nanofibers on a large scale is a hot topic in this field
presently, 2) polymer blends and solvent mixtures are explored as a way to improve
electrospinnability of polymer solutions, and 3) this work does provide insight for industrial
applications.

2. vysledek

Yalcinkaya F, Siekierka A, Bryjak M. Preparation of fouling-resistant nanofibrous composite
membranes for separation of oily wastewater. Polymers. 2017 Dec;9(12):679

Charakterizace

A facile and low-cost method has been developed for separation of oily wastewater.
Polyvinylidene fluoride/polyacrylonitrile (PVDF/PAN) nanofibers laminated on a supporting layer
were tested. In order to create highly permeable and fouling-resistantmembranes,
surfacemodifications of both fibers were conducted. The results of oily wastewater separation
showed that, after low vakuum microwave plasma treatment with Argon (Ar) and chemical
modification with sodium hydroxide (NaOH), the membranes had excellent hydrophilicity, due to
the formation of active carboxylic groups. However, the membrane performance failed during the
cleaning procedures. Titanium dioxide (TiO2) was grafted onto the surface of membranes to give
them highly permeable and fouling-resistance properties. The results of the self-cleaning
experiment indicated that grafting of TiO2 on the surface of the membranes after their pre-
treatment with Ar plasma and NaOH increased the permeability and the anti-fouling properties. A
new surface modification method using a combination of plasma and chemical treatment was
introduced.

According to our knowledge, this method has not been reported so far. The ultimate goal of this
work was to introduce a new surface modification method that could offer highly permeable and
fouling resistant membranes.
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3. vysledek

Gaalova J, Yalcinkaya F, Cufinova P, Kohout M, Yalcinkaya B, Kostejn M, Jirsak J, Stibor I, Bara JE,
Van der Bruggen B, lzdk P. Separation of racemic compound by nanofibrous composite
membranes with chiral selector. Journal of Membrane Science. 2020 Feb 15;596:117728

Charakterizace

A series of unique composite membranes formed from a nano&micro fibrous material with
different amounts of a chiral selector was used for separation of chiral drugs. The membrane
performances were demonstrated through sorption tests, wherein they were soaked in an
aqueous solution of racemic D, L-tryptophan (a model chiral drug). The changes in concentration
of both enantiomers over time were monitored by HPLC analysis. During 100 days, a blank
membrane (without the chiral selector) exhibited no sorption activity. The membranes containing
the selector had no influence on the amount of D-enantiomer, while the L-enantiomer was
preferentially adsorbed on each membrane. The intensity of the sorption was found to be a direct
function of the amount of the selector contained in a particular membrane. The separation of the
same model chiral compound was further studied in diffusion cells by pertraction. The preferential
sorption of L-tryptophan in the feed underlined the crucial importance of the selector in an active
layer in view of chiral recognition of enantiomers. Due to the exclusive membrane material, the
retention of L-tryptophan in the membrane materials did not block the passage of D-enantiomer
into the permeate at any point during the experiment. Moreover, the nanomaterial in the active
layer assured the distribution of the selector to the point that only 50% of (S, S)-1,2-
diaminocyclohexane in one part of the active layer was sufficient to achieve 99% of
enantioselectivity. The membranes — fresh and used —were analysed by Fourier-transform infrared
(FTIR) spectroscopy and characterized by scanning electron microscopy (SEM) confirming the
stability of the tested membranes. To complete the study, the role of the polyamide active layer
in chiral recognition of tryptophan enantiomers was proposed.

This study highlights the membrane-based separation of the enantiomers of D, L-tryptophan (D,
L-Trp), a molecule that catabolizes numerous physiological processes and contributes to intestinal
and systemic homeostasis in health and disease.
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Aplikovany vyzkum (hodnoceny predevsim na zakladé realizaci novych technologii,
konstrukci, apod.)

1. vysledek (projekt, realizace)

Method for application of a cosmetic composition containing at least one active substance to

skin and a means for carrying out this method for application of the cosmetic composition

e The invention relates to a method for the application of a cosmetic composition
containing at least one active substance on the skin.

e The invention also relates to a means for carrying out this method of the application of
the cosmetic composition.

The invention relates to a method for application of a cosmetic composition in the form of a
(hydro)gel or a cream containing at least one active substance, in which this cosmetic composition
(3) is applied on the skin (1) at the site (2) of desired ac tion, whereupon it is at least partially
overlaid by a barrier layer (4), which contains polymeric nanofibers made of or containing as one
of its components at least one biocompatible polymer and/or its copolymer and/or at least one
biopolymer and/or its derivative, and/or prior to being applied on the skin (1), the cosmetic
composition (3) is applied on the surface of such a barrier layer (4), which is subsequently put with
its surface with applied cosmetic composition (3) on the skin (1), by which means the cosmetic
composition (3) and the site (2) of desired action of its active substance/substances are closed
against external influences, but remain accessible to atmospheric oxygen. The invention also
relates to a means for the application of the cosmetic composition (3) containing at least one
active substance, the means containing the cosmetic composition (3) applied on a barrier layer
(4), which contains polymeric nanofibers made of or containing as one of its components at least
one biocompatible polymer and/or its copolymer and/or at least one biopolymer and/or its
derivative.

Charakterizace (V-V ptinos, uplatnéni, patent, osobni podil, ...) :

Method for application of a cosmetic composition containing at least one active substance to skin
and a means for carrying out this method for application of the cosmetic composition.

W02016050227A1, 2016

https://patents.google.com/patent/W02016050227A1/da
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2. vysledek (projekt, realizace)

Separation of Chiral Drugs by Composite Chiral Membrane Based on 1,2- diaminocyclohexane
and 1,3-diaminobenzene

Jednotlivé enantiomery chiralni latky mohou mit v chirdlnim prostfedi Zivého organismu vyrazné
odlisné ucinky. Jeden z enantiomer( tak mlze mit Ucinek nizsi, Zadny, zcela opacny, nebo mze
byt pro organismus i toxicky. V soucasné dobé tak sili tlak regulacnich orgdn( na charakterizaci
ucinkll obou enantiomerd novych lééiv a pouZivani enantiomerné Cistych Iécivych pripravki
namisto racemickych smési. Studie z oblasti environmentdlni toxikologie pfinesly dilezité
poznatky v "chirdlni toxikologii", které ukazuji zavislost na enantiomernim sloZeni s ohledem na
bio-akumulaci, perzistenci a toxicitu. Separace jednotlivych enantiomerd vedouci k maximalizaci
klinickych G¢ink( nebo ke sniZeni toxicity lIéku je tak zasadni pro zvyseni celkové bezpecnosti [éCiv.
Jeden z pristupll k opticky ¢istym enantiomerim je zaloZen na vyvoji asymetrické syntézy pouze
jednoho z enantiomer(; druhy pak vyuZivd separaci smési obou enantiomerd. Ve srovnani s
enantioselektivnimi krystalizaénimi procesy nebo preparativni chromatografii maji procesy
separaci pomoci membran vyhodu zejména z ekonomického hlediska.

Vynalez se tyka kompozitni membrany pro chirdini separace, a zplisobu pfipravy této membrany.
Déle se vynalez tyka zplisobu obohacovani kapalnych smési enantiomer( nebo roztok(l smési
enantiomer( o jeden enantiomer, nebo separace enantiomer(, a zafizeni pro provadéni tohoto
zpUsobu.

Predkladané reseni poskytuje kompozitni membrdnu, ktera obsahuje

- mikrovldkennou termoplastovou vrstvu;

- nanovldkennou vrstvu z polymeru vybraného ze skupiny zahrnujici polyamidy, polyurethany,
polymocoviny a jejich smési,

- polymer naneseny na vldknech a obsahuijici alespon jeden typ chiralnich monomernich jednotek
a alespon jeden typ achirdinich monomernich jednotek, a popfipadé smés chirdlnich a achirdlnich
monomer( nanesena na vlaknech, pficemz polymer tvori vnéjsi vrstvu membrany.

Regeni dale popisuje pouziti kompozitni membrany pro chiralni separace, a zptisob pfipravy této
membrany. Déle je popsan zplsob obohacovani kapalnych smési enantiomerl nebo roztok( smési
enantiomer( o jeden enantiomer, nebo separace enantiomer(, a zafizeni pro provadéni tohoto
zpUsobu.

Charakterizace (V-V ptinos, uplatnéni, patent, osobni podil, ...) :

Patent: J. Gaalovd, Fatma Yalcinkaya, P. Cufinovd, M. Kohout, I. Stibor, P. 1zak: Separation of
Chiral Drugs by Composite Chiral Membrane Based on 1,2- diaminocyclohexane and 1,3-
diaminobenzene, CZ 308513 (2020).

3. vysledek (projekt, realizace)

Inteligentni filtrace terciarniho Cisténi odpadnich vod pomoci super textilii a nano membran
(01.01.2020-31.01.2023)

STA02019FWO010

https://starfos.tacr.cz/en/project/FW01010306#project-main
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\4/ , informatiky

Charakterizace (V-V ptinos, uplatnéni, patent, osobni podil, ...)
The project is aimed to use in In-Eko company for application.

The aim of the first project stage is the research and development of two new high tech textiles
(sandwich and carpet type) designed for "coarse" filtration of particles bigger than 5 um while
machieving of flow 2,5 |/s*m2 at pressure drop 1,5-3 kPa which will be applicable for filtration
devices based on disc or drum configuration currently produced by IN- EKO. The goal of second
period is the research and development of the micro-filtration membrane with nanofiber layer
for mfiltration of particles bigger than 300 nm with the mean flow 0,1 I/s*m2 at pressure drop
10 - 30 kPa.Further research will be aimed on the development of filtration device utilizing the
micro - filtration membrane, which will operate at throughput reaching as far as 5 m3/h of
recycled waters for other technical usage.
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A2. Pedagogicka a vzdélavaci ¢innost

Pfednaskova Cinnost (garance a vedeni pfednasek)
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v Vi ky, informatiky

1) Lecturer at KTT/TTE- Textile Technology (Pfednaska 2 [HOD/TYD] Cvi¢eni 2 [HOD/TYD])
/ SS 2019/2020
This course will enable the undergraduate student across all specializations to get a basic idea
about the technological processes in textile field. This is essential for their understanding of
the material, process and product specific to their area of specialization. The terminologies in
English will help them to read and follow literature available in their field during the Bc. of Ms.
project work.

2) Lecturer at KNT/TEN- Theory of Nonwovens (Pfednaska 2 [HOD/TYD] Cviceni 2
[HOD/TYD])/ SS 2019/2020
The aim of the course is to find and understand the relationship between the properties,
materials and structure of nonwovens. Knowledge of the relationship structure and material
properties of nonwovens is necessary to develop new products, but also helps in the design of
new testing methods. Course contents can be divided into 7 chapters.

3) Lecturer at KTT/AJT- Textile Technology (Pfednéska 2 [HOD/TYD] Cviceni 2
[HOD/TYD])/ WS 2020/2021
The course Textile Technology will enable students of all specializations to get basic
information and knowledge in technological processes of the textile fields. This is knowledge
necessary for understanding the materials, processes and products specific to their
specialization. The subject is taught in English, English terminology will help students read and
study foreign literature during bachelor / diploma work

4) Lecturer at Membrdnové technologie, DSP AVI
Vyucujici: ., Ing. Jaromir Marek, Ph.D., prof. Dr. Ing. Miroslav Cernik, CSc., Fatma Yalcinkaya,
M.Sc., Ph.D, Ing., Jakub Hruza, Ph.D.

https://www.fm.tul.cz/document/1592

5) Lecturer at Nanokompozitni membrany, DSP AVI
Vyucujici: Fatma Yalcinkaya, M.Sc., Ph.D.

https://www.fm.tul.cz/document/1592

Ucebnice a vyukové pomticky (charakteristika u¢ebnice, vyukové pomdacky)
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1) KNT/TEN (2019) KNT/TEN - Teorie netkanych textilii (2019)
https://elearning.tul.cz/course/view.php?id=6036

2) KTT/TTE (2019) KTT/TTE - Textile technology (2019)
https://elearning.tul.cz/course/view.php?id=5739

3) KTT/AJT (2020) KTT/AJT - Textile Technology (2020)

https://elearning.tul.cz/course/view.php?id=6578

Individualni vzdélavaci ¢innost (vedeni projektu, diplomové prace, doktoranda,
kvantitativni i kvalitativni hodnoceni)
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1)

PhD students

Ing. Evren Boyraz (co-Supervisor, 2020-) Fakulta mechatroniky, informatiky a
mezioborovych studii, NANOFIBROUS MEMBRANES IN MEMBRANE DISTILLATION.-
continue

Ing. Izabela Gallus (co-Supervisor, 2020-): Fakulta mechatroniky, informatiky a
mezioborovych studii, ANTIBACTERIAL AND ANTI-FOULING SURFACE MODIFICATION
OF NANOFIBROUS MEMBRANES. -continue

Mgr. Petra Vanatkova (Supervisor, 2016-2017): Fakulta mechatroniky, informatiky a
mezioborovych studii, “MICROFILTRATION MEMBRANES BASED ON ELECTROSPUN
NANOFIBROUS COMPOSITE MATERIALS”. -left

2)

Master students

Evren Boyraz (Supervisor, 2018-2019): Faculty of Textile, PREPARATION OF
NANOFIBROUS MEMBRANES FOR OIL/ WATER SEPARATION- graduated.

Selingul Isik (Supervisor, 2020 -): Faculty of Textile, SURFACE MODIFIED NANOFIBER
MEMBRANES: CHARACTERIZATION AND APPLICATION. -continue

Nazrul Islam (Supervisor, 2020-): Faculty of Textile, FABRICATION OF VARIOUS
NANOFIBROUS HYBRID MEMBRANES FOR SEPARATION OF MICRO-PARTICLES. —
continue

Mduduzi Blessing Kumalo (Co-Supervisor, 2012): Faculty of Textile, STUDY OF THE
ROLLER ELECTROSPINNING WITH REGARD TO ROLLER MOVEMENT. - graduated.
Tugba Cigdem Gorgec (Co-Supervisor, 2012): Faculty of Textile, CONCENTRATION OF
TAYLOR CONES IN NEEDLELESS ELECTROSPINNING. - graduated.

Baturalp Yalcinkaya (Co-Supervisor, 2012): Suleyman Demirel University, Turkey,
ANALYSIS OF TAYLOR CONE STRUCTURE AND JET LIFE ON THE NANOFIBER
PRODUCTION WITH NEEDLE AND NEEDLE-LESS ELECTROSPINNING METHODS. -
graduated.

3)

Bachelor student

Branislav Budos (Supervisor-2020- ) Fakulta mechatroniky, informatiky a
mezioborovych studii, THE EFFECT OF HEAT TREATMENT AND THE PH ON THE PORE
SIZE OF THE VARIOUS NANOFIBROUS MEMBRANES. —continue

4)

International Students (Supervisoring)

Anna Siekierka (PhD student- Wroclaw Technology University): Erasmus program,
2017.

Izabela Gallus (Master student- Wroclaw Technology University): Erasmus program,
2019-2020.

Nontawat Wutthikunthanaroj (Rajamangala University of Technology Thanyaburi,
Bangkok, Thailand): finishing of bachelor work, 2019.

Remi Roche (National Polytechnic Institute of Chemical Engineering and Technology
(INP-ENSIACET), Toulouse, France): Erasmus program, 2017.
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Podil na garantovani Bc., Mgr. a Ph.D. oboru (pfinos k profilu absolventa)

1)

2)
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A3. Ostatni vyznamné aktivity

Vykon funkce

Czech Rep.-Member of Committee COST project CA19123 - Protection, Resilience, Rehabilitation
of damaged environment, 21/09/2020 - 20/09/2024

Pfinos pro rozvoj vedeného pracovisté (tymu)
Running the project with the title: Surface engineered nanofiber scaffolds for enhanced biofilm
formation in microbial fuel cells

https://www.cost.eu/actions/CA19123/#tabs|Name:management-committee

Vykon funkce
smluvni vyzkum - bod za 50 tis

PFinos pro rozvoj vedeného pracovisté (tymu)

WL~ 4/92#7

Technicka univerzita v Liberci

461 17 LIBEREC I, Studentska 2
Telefon : 485 353 454, Fax : 485 353 663

TECHNICKA UNIVERZITA V LIBERCI
www.tul.cz n

ROK | PRAC POR.C
19 | 8110 631

INTERNI PRUVODKA SMLOUVY

Smluvni partner:

Nano Medical s.r.o.

Popis pfedmétu pinéni: | Vyvoj technologie vyroby nanovldkennych membran z polymeru polyvinyliden di-
fluorid (PVDF) optimalizovany pro primyslovou technologii NanospiderTM, vy-
robni linku NS8S$1600 U.

p Osoba zodpov&dna za
Bude nakladem ) .
. ; 8230 pinéni smiuvniho vztahu | prof.Dr. Ing. Jifi Maryska, CSc.
projektulpracovists Fménc) b
" Potvrzuji cbsahovou
Bude vynosem g
zakaz::fp racoviste 8230 spravnost (podpis zodp. ‘/dnw
osaoby) /
—— Pracovisté / Telefon M
Viytlelit dox zodp. osoby: 8230//! b1

Jméno pfikazce:prof. Dr. In%‘lli" M}Tryéka, CSec.
]

Jména spravce rozpottu:3& maﬂéusiiova

8. )
uslzgulamwp{kl —

09-12-m9

[]

Poznamky: ]

Datum a pnd;lais sprévce/fo_zpoélu

Je smlouva dle vzoru?

| ANO

/

Budget: 280.000 kc
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Clenstvi (ve védeckych radach, v radach redakénich ¢asopisd, funkce ve védeckych
spole¢nostech atd.)

1.

2.

3.

4.

Osobni ptinos

Academic committee on The 9th RMUTP International Conference on Science, Technology

and Innovation for Sustainable Development, April 10, 2018, Bangkok, Thailand

Chairman on the 18th World Textile Congress Autex, Istanbul, Turkey 2018.

Member of 2017 the 5th International Conference on Mechanical Engineering, Materials

Science and Civil Engineering (ICMEMSCE2017), Kuala Lumpur, Malaysia

Membership for International Geothermal Association, IGA, 2019

Clenstvi (ve védeckych radach, v radach redakénich ¢asopisd, funkce ve védeckych
spole¢nostech atd.)

Osobni prinos
Guest editor for the “Journal of engineered Fibers and Fabrics

Special Collection on Advanced Nanofibers: Production, Characterization, and
Applications, Guest Editors: Dr. Fatma Yalcinkaya, Prof. Dr. Andrea Ehrmann, Dr. Daiva
Mikucioniené

Special Collection on Nanofibers - Technologies and Applications Guest Editors: Dr.
Fatma Yalcinkaya, Associate Prof. Mohamed Eldessouki.
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Jiné aktivity

Pfinos

Jiné aktivity

Prinos

Pozndmka: Tabulky Ize priddnim radku podle potreby upravit.
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