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Hybrid cross-linked hydrogels Dextran-grafted-Polyacrylamide with different cross-linking

density were synthesized as promising materials of a new generation for biomedical
application. Hybrid hydrogels have been synthesized by graft copolymerization reaction of
Dextran/Dextran Sodium Sulfate and Acrylamide using N,N-methylene-bis-acrylamide as a
cross-linker and cerium ammonium nitrate as an initiator (Fig.1.). To obtain antimicrobial
hydrogel coverings all hydrogels were swelling in cefuroxime solution. The saturation of
hydrogels with the antibiotic, as well as antibiotic desorption into the agueous medium, was
defined using the HPLC-UV method. %
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Fig.1.Schema of the synthesis of Dextran-graft-
Poly (Acrylamide) (D-g-PAA)

Sorption/desorption process of antibiotic @~ 9 0 C
into/out off hydrogels as an important factor for ' &-3-SEMimages of cross-linked PAA (a); D500-g-

regulation of therapeutic concentrations of the PAA (b) and DS500-g-PAA (c) hydrogels
active substances in bacteria medium were studied.

Table 1. Content of Cefuroxime in the synthesized hydrogels

Table 2. Release of Cefuroxime (in %) from the antibiotic-loaded hydrogels into water

(g of antibiotic per g of dried hydrogel) Sample Time of contact

Sample Content, g/g 0.5h 1h 6h

1  D20-g-PAA-0.4-Cef 3.52 PAA-0.4-Cet 28 42 55
2 DI00-g-PAA-0.4-Cef  3.40 D20-g-PAA-0.4-Cef 24 30 42
3 D500-g-PAA-0.4-Cef 3 34 D100-g-PAA-0.4-Cet 22 27 38
' ‘ D500-g-PAA-0.4-Cet 19 34 40

2’ Eii?g'égl:g‘;‘g'o'&cef ?‘2}1 DS500-g-PAA-0.4-Cef 27 37 51

B Miramistin
35 B Cef 1 mg/ml
R Aimls B Cef 0,1 mg/ml
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Figure 5. Rat wounds after removal of bandages (24 h):
(a) classic gauze dressing (the wound was opened after
the animal's motor activity); (b) Miramistin-loaded
D500-g-PAA-0.4 hydrogel; (c) Cefuroxime-loaded D500-
g-PAA-0.4 hydrogel.

Conclusion: D/SD-g-PAA-based hydrogels are
Figure 4. Activity of the antimicrobial hydrogels pro.ml.smg r_naterla|§ tor the developme.nt of

against S.aureus antimicrobial dressings for the protection and
treatment of superficial wounds.
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