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Presented dissertation has in the fact three parts from the technological point of view. The
first part is focused the preparation of hyaluronan fibers with incorporated silver
nanoparticles. The second part is concerned on a novel method for the preparation of silver-
chitosan-O-methoxy polyethylene glycol “core shell nanoparticles™. The third part describes
application of “core shell nanoparticles™ for the treatment of cotton fibres. All parts of the
presented work were published in scientific journals with high impact factor.

The dissertation was carefully written with rarely typing errors (for example on the page viii).
occasionally the author used “isopropyl alcohol™ instead of “propan-2-ol™.

Regarding the first part of work (preparation of hyaluronan fibres with silver nanoparticles).
the author used “the patented procedure” for the preparation of hyaluronan fibres (doc.
ladislav Burgert et al.. CZ 302994 B6 20120208) and then he developed very effective
method for the preparation of stable silver nanoparticles inside of these fibres. As reductive
agent was used alcohol. especially the best results were obtained with propan-2-ol. Here 1
have one remark and question. I thing. that propan-2-ol is oxidised to acetone and methanol is
oxidised to formaldehyde in a similar way. My question is, if is possible that formaldehyde
reacts as crosslinking agent with hyaluronan macromolecules forming more strong fibres?

The second part of work describes really new method for the preparation of core shell silver
nanoparticles, especially there is used phtalic anhydride for the protection of amino group of
chitosan. The tricky is that hydrazine is used for the reduction of silver oxide and
simultaneously for the deprotection of amino group. My question is why the acetyl group
(starting from chitin) can not be used “for the protection of amino group™ The second
question is. if the author is sure that the final product is totally free of any aromatic
compound’?

The third part of work describes the use (application) of prepared core shell silver
nanoparticles for the treatment of cotton (cotton ware with antimicrobial properties), where
citric acid was used as cross-linking agent between “core shell nanoparticle™ (has amino
group) and cotton fabric (has hydroxyl group). Sodiumhypophosphite was used for the
preparation of citric anhydride (“in situ”). The used method is really effective.

In the fact, the second part and the third part can be joined in one part (chapter). I thing that
this cotton treatment is very expensive and my question is, if will be possible to use the
technology described in the first part (preparation of silver nanoparticles inside of hyaluronan
fibres) for the preparation of silver nanoparticles inside of cotton fibres (or in a mixture of
cotton and chitin/chitosan).




At the end I can declare, that the author proved the ability of scientific work and I recommend
his work to the defence.

Dolni Dobrou¢ 19.10.2012
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Oponentsky posudek doktorské disertacni prace

Abdel-Mohsen Moustafa Abdel-Mohsen Abdel-Lattif

NEW MEDICAL FIBERS

Disertacni prace je vénovana pripravé a charakterizaci noveho typu vlaken s primarnim vyuzitim
v oblasti mediciny. Uvodni ¢ast prehledné a strucné, ale vygerpavajicim zplsobem shrnuje
problematiku vldken z hlediska metod jejich pfipravy, dale se zabyva problematikou ran a jejich honi
a vénuje se i moderni tématice — priniku nanotechnologii do oblasti textilii. Uvodni &ast zmiriuje i
problematiku antibakterialni a vénuje se také hyaluronanu a chitosanu, kterezto biopolymery jsou
nosnou matrici materialt studovanych v disertaci. Uvod tak zevrubné informuje o vieobecnych
2akladech disertace, jeho zpracovani i rozsah pouiite literatury (125 citaci) doklada dukladny a
peclivy pristup autora k pfipravé vlastnich praci. Z formalniho hlediska je netypické uvedeni
literarnich zdroju hned na konci uvodni kapitoly. Prace je psana slusnou anglictinou, nicmene jiste
preklepy nebo gramatické chyby misty unikly pozornosti.

Vlastni prace doktoranda je popsana v nékolika samostatnych kapitolach, uvedenych — opét
ponékud netradicné — samostatnym abstraktem a — stejné netypicky — uzavrenych vlastnim
seznamem literatury. Prvni kapitola se vénuje pfiprave stribrnych nanocastic za pritomnosti
hyaluronanu. Doktorand se podrobné vénuje pruzkumu vlivu raznych reakénich podminek zejména
na velikost vzniklych nanocastic a jejich podil inkorporovany v matrici hyaluronanovych vlaken. Ve
druhé casti této kapitoly se vénuje fyzikalné-chemické a biologicke charakterizaci pripravenych
materialli. V zavéru této casti (str. 81) by byvalo bylo dobré shrnout i optimalni podminky pripravy

stribrnych nanocastic inkorporovanych v hyaluronanovem vlakné a kritéria optimalizace.

Druha vysledkova éast disertace je vénovana pfipravé nanocastic se stribrnym jadrem potazenym
vrstvou chitosanu modifikovaného PEG. Jsou uvedeny zakladni informace o navriene synteze a

charakteristiky pripravenych nanocastic.

Tieti cast popisujici vlastni vysledky pojednava o antibakterialnich textiliich. Pri jejich pripraveé byly
vyuZity nanocastice popsané ve druhé vysledkove casti. Diplomant se opét nejprve vénuje studiu
podminek pFipravy — nanaseni nebo vazby nanocastic na textilii — vedouci k dostatecné stabilnimu
zakotveni dostatecného mnoZstvi nanocastic na textilii. Dale zkouma antibakterialni aktivitu
optimalizovaného produktu, jeji stabilitu po opakovanem prani a podava jeho strukturné-chemickou

charakteristiku.

Jadro disertace tak popisuje tfi relativné samostatne problematiky resene doktorandem, jejichz
spojujicim prvkem bylo stfibro ve formé nanocastic a jeho vyuZiti zejména v oblasti mediciny, resp.
medicinskych textilii (viaken). Doktorand prokazal schopnost samostatneé tvurci prace, schopnost
zvladnout pomérné rozsahlou téematiku adekvatnimi charakterizacnimi technikami. Jeho vysledky

jsou obsahem — mimo jiné — nékolika publikaci v mezinarodnich védeckych casopisech.




K praci mam nékolik poznamek, pfipadné dotazu, zejmeéna ty ne-formalni navrhuji k diskusi
bhéhem obhajoby:

e Nastr. 44 v ¢asti 2.2.3.7.3. chybi informace o poctu nezavislych opakovani.

e Na str. 48 je nesrozumitelna posledni véta (patrné v ni ma byt complexation namisto
complication).

e Priinterakci hyaluronanu se stfibrnymi ionty se predpoklada redukcni pasobeni
biopolymeru (viz napf. str. 48). Redukénim vysledkem reakce je redukovana (atomarni)
forma stribra; co je oxidacnim produktem teto reakce?

e Obr. 2.2 cadukazuje na agregaci stribrnych castic. Byla to pfi odpovidajicich pH béina
zalezitost? Jaké by bylo vysvétleni? Hyaluronan pri téchto pH ztraci ochrannou (anti-
agregacni) funkci?

e Zobr. 3.3 neni jasné, jak byl urcovan prumer castic z hlediska jadra (core) a obalove vrstvy
(shell). Nékdy je primér jadra vétsi nei vrstvy. V textu (str. 101) je také zminéna velikost
nanocastic vyrazné mensi neZ vétsina prumeru na histogramech obr. 3.3; ddaje o velikosti
jsou tak nejasné.

e Hyaluronan je pouzit ve funkci jakéhosi ,ochrannéhao koloidu” pro stribrné nanocastice.
Ma toto vyuZiti smysl jen tam, kde pujde o medicinalni vyuziti (antibakterialni ucinky
stribra), nebo by slo o obecné vyuzitelny postup v oblasti anorganickych nanocastic?
Jakou roli by pak hralo ekonomicke hledisko (cena hylauronanu ve vztahu k cené ostatnich
slozek, popr. postupu}?

Prace splnuje obecne poZadavky kladene na doktorske disertace, stejné tak spliuje ocekavani

s timto typem praci spojena. Doporucuji tuto praci prijmout k obhajobe.

AKX

Brno, 14, 9. 2012 prof, Ing. Miloslav Pekar, CSc.
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Professor Radim Hrdina
Chairman of Committee

Faculty of Chemical Technology
University of Pardubice

Dear Professor Hrdina,

[ would like to support nomination of

Abdel-Mohsen Moustafa Abdel-Mohsen Abdel-Lattif for the Ph.D degree based on
his excellent thesis “New Medical Fibers’.

Mr. Abdel-Mohsen Moustafa Abdel-Mohsen Abdel-Lattif has contributed to
investigation of strategies for making medical fibres material from polysaccharides. These novel
fibres can be applied in medical treatment such as implantable textile (wound healing/wound
dressing) and healthcare/hygiene products (surgical gowns/ drapes). His work has significantly

advanced the field.

This dissertation consists of 5 Chapters describing literature survey, process of the
preparation of hyaluronan fibre containing silver nanoparticles, the novel method for core shell
nanoparticles preparation, their application on fibres and final summary relevant findings of the
dissertation thesis. Some recommendations for future research are presented as well. The style of
author’s writing is very clear and also illustrations of the results confirm his involvement in
fulfilling of all aims of dissertation.

Mr. Abdel-Mohsen Moustata Abdel-Mohsen Abdel-Lattif is coauthor of 8 scientific
papers, others 3 have been submitted to foreign journals and one is now under preparation.
Moreover. he contributed to 2 Czech patent applications, 8 conferences presentations and
several applied projects. During his postgraduate study he cooperated with industrial company
Contipro, Dolni Dobrou¢. Such score in case of postgraduate student is without any doubts
extraordinary one!

I am convinced that Mr. Abdel-Mohsen Moustafa Abdel-Mohsen Abdel-Lattif
would be honored by doctor philosophy degree based on successful defense his
dissertation thesis “New Medical Fibers”.

Best regards

Jeaa e
Prof. Ing. J. Hanika, DrSc.
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