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I. Introduction
The aim of the work was to develop the stable poly(vinyl alcohol) cryogel systems (PVAGS) with medicines by freezing-thawing method [3]. In our research work we incorporated plant extracts (PPe) and simple conventional medicine (Cm) into the PVAGS and compared their effects. The following PPe were chosen: calendula (C), peppermint (P), St.-John`s-wort (JW), paste of pine extract (Pro); the following simple Cm was chosen: Viride nitens (Vn) and methylene blue (Mb). 
As well as in vitro studies of PVAGS microbial contamination risk – the colonization level of the microorganisms and adhesion activity for the use of gel materials for the wound care were made and biocompatibility/cytotoxic properties were examined.
II. Experimental methods
15 % PVA water solution is chosen for preparation of PVAGS (6h 80oC). The PPe and Cm were added in following concentration: PPe 0.5 and 2.5 w% and Cm 0.15 w% and 0.3 w%. PVAGS were prepared by freezing-thawing method: freezing for 12h at -20oC followed by 12 h at 20oC thawing, exposed by 1 to 3 freezing-thawing cycles (nC).
Additionally, the stability of gel systems was determined and the gel content (Gf) was calculated. The swelling behaviour of the samples was investigated to establish the capacity to absorb exudate from the wound. Refer to Part II Section B in the full version for more details.

PVAGS with PPe, Cm and without were incubated in Ps.aeruginosa and S.epidermidis suspensions in concentration of 10, 102, 103 and 104 (if the sample of the PVAGS possible antimicrobial effect) CFU/ml at 37oC for 2 h for determination of the colonization and adhesion intensity of microorganisms. Additionally, bacterial adhesion was examined using a scanning electron microscope (SEM) and plate count method.  

For the determination of PVAGS cytotoxicity and biocompatibility GFP–expressed cell lines PT-67 (mouse embrional fibroblast) and MG-63 (human osteoblast) were used. 
III. Results and Discussion
A. Stability of PVAGS
The results of the experiments of gel stability showed that the most of medicines decreased Gf and increased the swelling degree (S) values. It is evident, that the medicines have influence on preparation of systems and crosslinking of macromolecules. However, PVAGS prepared by three cycles of freezing-thawing have a stable structure and relatively high swelling degree also in systems with PPe and Vn, where ethanol was used.
B. PVAGS microbiological colonization and adhesion intensity studies
Microbiology studies showed that Ps.aeruginosa chain and colonize the samples of PVAGS more intensively than S.epidermidis. The best effect of delaying the colonization and adhesion is shown by PVAGS containing 0.3% of the Vn. However, PPe practically does not decrease the adhesion of bacteria and shows a very high level of colonization of bacteria that is practically uncountable.
C.  PVAGS biocompatibility and cytotoxicity studies
PT67-GFP cell line proliferation assay revealed that cells were not attached either on the sample surfaces, or in the pores. This effect is positive for wound care since the new formed fibroblast will not be damaged during the changing process of dressing.  The same effect was observed for osteoblast culture MG63-GFP, which is especially acute in the case of deep damage of the skin and underplaying tissues. 
Cytotoxicity studies show that pure PVAGS is biocompatible and can be used as biomaterial, for development of wound dressing. PVAGS with Mb and with PPe Pro, P, JW have more pronounced cytotoxicity against human cells PT67-GFP. However, PVAGS with 2.5% C -– 107.2 % alive cells and did not influence the PT67-GFP cell viability and therefore use of C in wound care materials can be considered.
IV. Conclusion

The stability of PVAGS with and without PPe and Cm prepared by freezing-thawing cycles were investigated. The appropriate approach for development of stable PVAGS with incorporated medicines was found. PVAGS with and without medicines prepared by three cycles of freezing-thawing have a stable structure and relatively high swelling degree, therefore those PVAGS are more suitable for practical application.
Microbiology studies showed that the best effect of delaying the colonization and adhesion is shown by PVAGS containing 0.3% of the Vn.
The cell adherence to the PVAGS were determined as the further prospective is that the developed systems can be easily removed without damaging the epithelium cells. 
Cytotoxicity studies show that the PVAGS can be used as wound dressing.
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