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Ing. Martin Piadnliand Ph.D. Martin Hrubf

Tissue engineering is an exciting and multidisciplinary field aiming to produce

biological substitutes in order to replace or regenerate defective tissues. Among the

materials used as scaffolds for regenerative applications, hydrogels received huge of

attention due to their ability to retain great amount of water, good biocompatibility, soft

and rubbery consistence, being thus similar with living tissues, and minimal frictional

irritation. The majority of synthetic biodegradable materials that are in clinical use or

under investigation are based on hydrolytic degradable materials. However, degradation

and errosion processes are accompanied by structural changes that start immediately

when a sample is in contact with water. In this context, the Thesis elaborated by Mgr.

Miroslav Vetrik comes with valuable contributions in the preparation of hydrogels

suitable for specific applications in growtth and regeneration of tissues.

The objectives of this Thesls have been:

1. Preparation and characterization of a new biodegradable crosslinker based on

substituted hydrazine, degradable in an acidic environment and suitable for

tissue engineering and preparation of hydrogels with this new crosslinker;

demonstration of the hydrogel biodegradability in specific biological fluids and

determination of the influence of the crosslinker content on the errosion rate.

2. Preparation and characterization of a new biodegradable crosslinker based on

6,6'-dithiodinicotinic acid, degradable in reductive aqueous environment and

suitable for tissue engineering; preparation of hydrogels with this new crosslinker

and implementation of a model errosion for the novel hydrogel.

3. Preparation and characterization of new hybrid macroporous scaffolds based on
glycogen-grart-poly(ethyl cyanoacrylate), demonstration of hydrogel degradation
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using model degradation in vitro, and examination of possible methods to adjust

the errosion t ime.

4. Preparation of a hydrogel that can support and extend the possibility of survival

for living neural cell progenitors using morphological and chemical factors of a

hydrogel scaffold based on poly(2-hydroxyethyl methacrylate) modified by

serotonin for cell line growth and proliferation.

Mgr. Miroslav Vetrik successfully solved the above mentioned objectives

deigning some new biodegradable hydrogels, their biodegradability being caused by the

degradation of the crosslinkers (MACH and MA2SS) or by the modification of glycogen

with ethyl cyanoacrylate. The preparation and characterization of these new

crosslinkers (degradable by acid sensitive hydrolysis and reduction with thiols) and of

the novel hydrogels have been described. The advantage of the new hydrogels is that

biodegradation does not occur when the hydrogels are in contact with distilled water or

physiological solutions but is triggered by lowering the pH (MACH-based hydrogels) or
placing the hydrogels in a reductive thiol-containing environment (MA2SS-based

hydrogels). Thus, a promising new material having potential uses in fabricating

esophageal stents or drug delivery systems for cancer treatment has been prepared.

A new macroporous material was prepared by grafting ethyl cyanoacrylate on

macroporous glycogen. Macroporosity of glycogen was reached by freeze-drying, and

the solubility was overcome by anionic polymerization of ethyl cyanoacrylate from the

vapor phase in a medium free of solvent. The study showed that the errosion time

depends on the amount of grafted poly(ethyl cyanoacrylate) and that this errosion time

is easy to set up. lt was found that the errosion can be tallored by the period of glycogen

exposure to ethyl cyanoacrylate vapours.

Spinal cord injury is one of the most common traumatic injuries with life long

consequences. Mgr. Miroslav Vetrik has prepared a serotonin-modified macroporous

hydrogel scaffold. This new scaffold is intended for cell therapy as a supportive

environment to stimulate and accelerate the differentiation of implanted SPC-o1 cells rn

vivo and in vitro. Treatment with this scaffold resulted in an initial reduction of tissue

atrophy. However, the hydrogel did not provide ideal long-term support for the continued
growth and differentiation of the cells within the implant.

Based on the consistent volume of results and their discussion at a high scientific

level, the recognition of the original contributions by the scientific community (three

articles with Mgr. Miroslav Vetrik as the first author and one article where he is the

second author, his contribution consisting of the preparation, characterization and a..



handling from the chemistry side) and on the real potential for clinical applications of the
novel biodegradable hydrogels described in this very consistent work I consider the
Thesis suitable for the defense and I warmly recommend as Mgr. Miroslav Vetrik to gain

the PhD degree.

;:30.09.2015 Dr. Ing. Ecatelna Stela Drigan
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