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Diserta¢ni prace Nongnut Sasithorn, M.Sc. s ndzvem Production of Nonwovens using Silk Fibres
via Electrospinning Technique® se zabyva izolaci silk fibroinu (SF) a pfipravou nanovlakenné
vrstvy ze SF technikou bez-jehlového elektrostatického zvlakiiovani za vyuziti originalni smési
kyseliny mraven¢i a chloridu vapenatého jako rozpoustédla. Navrzeny rozpoustédlovy systém pro
SF je vhodny pro kontinualni pfipravu nanovlakenné vrstvy na SuperLabu. Autorka podrobné
studuje vSechny vyznamné materidlové a procesni charakteristiky elektrostatického zvlaknovani
roztoku SF, popfipadé jeho smési sjinym polymerem, a jejich vliv na morfologii vznikajicich
nanovlaken. Zabyva se téZ mechanickymi a hydrofilnimi vlastnostmi nanovlaken v zavislosti na
piimési dalsiho biodegradabilniho polymeru, zejména polycaprolactonu (PCL).

The dissertation of Miss Nongnut Sasithorn with the title "Production of Nonwovens using Silk
Fibres via Electrospinning Technique" deals with isolation of silk fibroin (SF) and preparation of
nanofibre layers from the SF by needleles electrospinning technique using the original mixture of
formic acid and calcium chloride as the solvent. Designed solvent system for SF is suitable for the
continual preparation of nanofibre layer on SuperLab. The author studied in detail all significant
material and process characteristics of the SF electrospinning solution, or mixtures with other
polymers, and their effects on the morphology of the produced nanofibres. It also deals with
mechanical and hydrophilic properties of nanofibres depending on a mixture of another
biodegradable polymer, preferably polycaprolactone (PCL).

Dale  byla studovana biokompatibilita nanovldkenné vrstvy in vitro pomoci 3T3 mysich
fibroblasti, lidskych koznich bunék a MG 63 osteoblastd. Z testd vyplynulo, Ze nanovldkna ze
smési SF/PCL jsou velmi slibnym materidlem pro biomedicinské aplikace.

Nanovlakennd vrstva ze smési SF/PCL byla aplikovéna jako nosi¢ pro imobilizaci enzymu lakaza
z dfevokazné houby Trametes versicolor.

Takto imobilizovany enzym vykazuje velmi dobré vysledky pii degradaci endokrinnich disruptort
jako je bisfenol A a 17a-ethinyl estradiol. Imobilizovana laktaza na nanovlakenné vrstvé SF/PCL je
proto velmi perspektivni systém pro bioremediaci a do¢ist'ovani odpadni vody.

Biocompatibility of nanofibre layers was also investigated in vitro using 3T3 mouse fibroblasts,
human skin cells and MG 63 osteoblasts. The tests proved that the nanofibres from a mixture of the
SF/PCL are a very promising material for biomedical applications.

The SF / PCL nanofibre layer was tested as a carrier for immobilizing the enzyme laccase from the
wood-decaying fungi Trametes versicolor. The immobilized enzyme showed very good results in
the degradation of endocrine disruptors such as bisphenol A and 17a-ethinylestradiol. The laccase
immobilization onto PCL/SF blend fibre sheets seems to be a very promising system for
bioremediation and wastewater treatment.
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Doktorandka pristoupila k feSeni disertaéni prace velmi zodpovédné, o Cemz svéd¢i i rozsahla
reSerse, ¢itajici cca 90 rozmanitych tituli. Od pocatku svého pobytu na TUL projevovala Nongnut
Sasithorn hluboky zajem o zvolenou problematiku, ale také nev$edni pracovni nasazeni a invenci.

The PhD student approached to the solution of the dissertation very seriously, which shows an
extensive recherche, numbering about 90 multiple titles. Nongnut Sasithorn showed deep interest in
the chosen topic but also hard work and ingenuity from the beginning of her stay at TUL.

Téma elektrostatického zvlakiiovani silk fibroinu, stejné tak kokony bource morusového, si sletna
Nongnut Sasithorn zajistila sama ve spolupréci ve svou matefskou univerzitou v Thajsku.
Vysledkem jeji prace je presné vypracovana metodika jak z hlediska izolace SF, tak i z hlediska
procesu kontinudlniho zvlakniovani.

Tato disertaéni prace objastiuje vlivy jednotlivych proménnych na izolaci SF, elektrostatické
zvlakfiovani, stabilizaci proti rozpousténi, morfologii a aplikaci. Kvalitné jsou rozpracovany
aplika¢ni sméry pro biomedicinu, napf. hojivé kryti ran a imobilizaci enzymu.

Miss Nongnut Sasithorn ensured the topic of silk fibroin electrospinning, as well as silkworm
cocoons by herself in cooperation with her parent university in Thailand. The result of her thesis is
precisely developed methodology of both separation of SF and continual electrospinning process.
This dissertation clarifies the effects of individual variables to the separation of SF, electrospinning,
stabilization against dissolution, morphology and application. Guidelines for biomedical
applications, e.g. healing wound dressing and enzyme immobilization, are well elaborated in the
thesis.

Kandiditka vyrazné ptispéla k pochopeni provazanosti riznych materidlovych a procesnich
parametrti pfi bezjehlovém zvlakfiovani SF a jeho smési. Predlozila fadu aplika¢nich moznosti pro
SF a jeho smési.

Candidate significantly contributed to the understanding of the interdependence of different
material and process parameters during the needleles electrospinning of SF and its mixture. She put
forward a number of possible applications for SF and its mixtures.

Vysoce hodnotim publikaéni a konferenéni ¢innost sl. Nongnut Sasithorn, kterd cita Sest
tasopiseckych tituld a devét konferenénich prispévki, které napsala behem svého doktorského
studia v Liberci. N. Sasithorn vedla v letech 2013-2015 diplomovou praci s nazvem

“Imobilizace enzymii v mikrovldkennych a nanovlikennych materidlech a jejich vyuziti v
biotechnologiich”, ktera byla ocenéna cenou rektora TUL a cenou CEEP 2014 (Cesky energeticky a
ekologicka projekt, stavba, inovace).

[ highly evaluate publication activities of Mrs. Nongnut Sasithorn including six journal titles and
nine international conference papers, which she wrote during her doctoral studies in Liberec. N.
Sasithorn supervised a master thesis called “Enzyme immobilization on microfibrous or
nanofibrous materials and their application in biotechnology”, which was awarded by the rector of
TUL and price of CEEP 2014 (Czech Energy and Ecology Project, Construction and Innovation).

Z vy$e uvedenych diivodi jsem jiz dfive navrhla praci Nongnut Sasithorn, M.Sc. k pfijeti k
obhajobé a nyni navrhuji, aby ji byl udélen doktorsky titul.
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According to above mentioned facts, I have previously suggested submitting the thesis of Nongnut

Sasithorn, M.Sc. to the defense and now I also suggest, that Mrs. Nongnut Sasithorn was awarded a
doctorate (Ph.D).
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Doc. Ing.Lenka Martinova, CSc. Qé Q/\ . |
" /. (> s

Technickd univerzita v Liberci
Ustav pro nanomaterialy, pokro¢ilé technologie a inovace

V Liberci 5.5. 2016

TECHNICKA UNIVERZITA V LIBERCI | Ustav pro nanomaterialy, pokrocilé technologie a inovace | Studeniskd 1402/2 | 4561 17 Liberec |
Qddéleni nanotechnologii a informatiky

hat 420 485 353 888 | jmenc.prjmeni@iul oz | o

tuicz | JC: 467 47 885 | DIC CZ 467 47 885 E




