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Abstract 

 The development of targeted drug delivery systems to the affected body is currently one of the most 
promising areas of development of systems with controlled release of the active substance. In this case, the 
most important property of such dressings for wound healing, as already noted, is their biodegradability 
without the formation of toxic decomposition products. The study of the kinetics of degradation of the created 
therapeutic systems, as well as the analysis of the compounds formed in this process, is one of the main stages 
in the development of wound healing coatings, not only justifying the safety of the use of the compositions, 
but also explaining the principle of their work on the wound. The process of destruction of both cellulosic 
carriers and the finished therapeutic compositions based on them, as well as the dynamics of changes in their 
basic properties over time (composition, hydrodynamic radius, zetta potential, enzymatic and antioxidant 
activity of the preparations) were studied. Based on the literature and experimental data, it is concluded that 
chitosan stabilizes both immobilized hydrolases and oxidized cellulosic carrier. During the storage of 
immobilized drugs, solid-phase modification of chitosan-containing derivatives takes place. The scheme of 
the structure of immobilized drugs is proposed. On the basis of the received and literary data it is possible to 
assume the mechanism of action of the preparations resulted in work. At the first stage, desorption of 
mechanically involved and weakly bound drugs takes place. Then the drugs bound by chemical bonds are 
desorbed (as a result of dissociation or rupture of the bond), and the last to come out preparations after 
hydrolytic destruction of polysaccharide compositions. 
   
References 
[1] A.E. Bobrovnikov, N.B. Malyutina, V.A. Filippenko et al. The use of modern wound dressings for the 

treatment of superficial and border burn wounds. Plastic Surgery and Cosmetology. 2012. No.2. P.267-
277. (russian) 

[2] A.A. Belov. Textile materials containing immobilized hydrolases for medical and cosmetic purposes. Receiving. 
Properties. Application. LAP LAMBERT Acad. Pub., GmbH & Co. KG. KG,Germany. 2012. 242p. 

[3] A.A. Belov. Development of industrial technologies for the production of new medical materials based on 
modified fiber-forming polymers containing biologically active protein substances. Diss. On suis. The 
scientific step. Doctor of technical. Science. Moscow: RCTU. 2009. P.385. (russian) 

[4] E.E. Dosadina, M.A. Bikineeva, A.Y. Evdokimenko et al. Immobilization of proteinases of proteolytic 
complex of hepatopancreas of crab on some polysaccharides: production, properties, application. Butlerov 
Communications. 2016. Vol. 48. No.12. P.83-93. DOI: 10.37952/ROI-jbc-01/16-48-12-83 

[5] G.I. Nazarenko, I.Yu. Sugurova, S.P. Gliantsev. A wound, a bandage, a patient. Moscow: Medicine. 2002. 
469p. (russian) 

[6] M.D. Mashkovsky. Medicines. Moscow: The New Wave. 2012. 1216p. (russian) 
[7] G.L. Miller. Use of dinitrosalicylic acid reagent for determination of reducing sugar. Anal. Chem. 1959. 

Vol.31. No.3. P.426-428. 
[8] Russian patent RU (11) 2323748, Medical dressing containing a complex of enzymes from crab 

hepatopancreas, and a method for its preparation. 



Full Paper _________O.P. Chervyakova, N.A. Suyasov, A.M. Fomicheva, I.V. Shakir, and V.I. Panfilov E.E. Dosadina, E.E.                 
      Savelyeva, A.Y. Evdokimenko, L.L. Brkich, D.A. Bidanov, E.O. Medusheva, N.V. Pyatigorskaya, G.E. Brkich, and A.A. Belov  

 110 ____________ http://butlerov.com/ ______________ ©Butlerov Communications. 2017. Vol.50. No.5. P.109-117.  

[9] Z.A. Rogovin. Chemistry of cellulose. Moscow: Chemistry. 1972. P.125-244. (russian) 
[10] L.A. Nudga, V.A. Petrova, I.V. Gofman. Chemical and structural transformations in chitosan films 

during storage. J. Appl.Chem. 2008. Vol.81. Iss.11. P.1877-1881. (russian) 
[11] Clinical pharmacokinetics. The practice of dosing of drugs: Spec. Release of the series "Rational 

Pharmacotherapy". Belousov Yu.B., Gurevich K.G. Moscow: Litterra. 2005. 288p. (russian) 
[12] L.G. Vlasov, R.B. Virnik. Study of absorbable textile materials containing immobilized enzymes. Appl. 

Biochem. And  Microbe. 1988. Vol.XXIV. Iss.2. P.264-268. (russian) 
[13] V.V. Ryltsev, R.B. Virnik. Investigation of the kinetics of the release of trypsin immobilized on 

dialdehydcellulose under hydrolytic degradation. Antibiotics and Chemotherapy. 1989. Vol.34. No.3. 
P.202-205. (russian) 

[14] Charles J. Knill, John F. Kennedy Degradation of cellulose under alkaline conditions. Carbohydrate 
Polymers. 2003. Vol.51. P.281-300. 

[15] A.A. Belov. Influence of physiologically active substances on the basis of proteinases immobilized on to 
the modified cellulose. Butlerov Communications. 2012. Vol.32. No.11. P.91-95. ROI: jbc-02/12-32-11-91 

[16] A.A. Belov, A.I. Korotaeva, O.E. Malenko et al. Medical materials based on modified cellulose, 
chitosan and multienzyme complex. Butlerov Communications. 2014. Vol.38. No.4. P.42-47. ROI: jbc-
02/14-38-4-42 

[17] E.E. Dosadina, A.A. Belov. Interaction Between Chitosan Solutions, Cellulose Carriers and Some of the 
Multi-enzyme Complexes. International Journal of Bioorganic Chemistry. 2017. Vol.2. No.2. P.51-60. 
DOI: 10.11648 / j.ijbc.20170202.12 

[18] E.E. Dosadina, M.A. Kulmetyeva, A.A. Belov. The changing of the enzymatic activity of hydrolases 
immobilized on natural polysaccharide matrix for purulent and burn wounds during storing and 
exploitation. Biointerface Research in Applied Chemistry. 2016. Vol.6. Iss.3. P.1291-1298. 

[19] E.E. Dosadin, M.A. Bikineeva, A.Yu. Evdokimenko et al. Study of the interaction of chitosan and some 
hydrolases. Proceedings of universities. Applied Chemistry and Biotechnology. 2017. Vol.7. No.1. P.62-
71. DOI: 10.21285 / 2227-2925-2017-7-1-62-71  

[20] A.A. Panova, V.V. Mozhaev. Correlation between the stability of α-chymotrypsin at high temperatures 
and the "salting" force of the solution. Biochemistry. 1992. Vol.57. Iss.10. P.1554-1565. (russian) 

 


