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Abstract 
The article is devoted to the development of new approaches to the creation of modern wound healing 

highly elastic films with good hemocompatibility based on a water-soluble chitosan derivative – the succinyl 
of chitosan. These trips are based on the use of plasticizers. It was established that chitosan succinyl, in 
contrast to chitosan, is capable of exhibiting insignificant forced-elastic deformation, but still not sufficient to 
use unmodified films based on it as wound healing coatings. The deformation-strength properties of the films 
were studied on a universal tensile testing machine. The tensile stress (σ) was determined taking into account 
the cross-sectional area of the sample taken for testing, and expressed in MPa. The elongation at break (ε) was 
calculated taking into account the initial length of the film sample taken for testing, and expressed as a 
percentage. The values of elongation at break and tensile stress were calculated as the arithmetic average of 
five parallel measurements. The hemocompatibility of chitosan-glycerol succinyl systems was evaluated by 
determining the osmotic resistance of healthy human erythrocytes using a unified method in the modification 
of L.I. Idelson. It is shown that the introduction of glycerol as a plasticizer in the process of film formation 
leads to a significant improvement in their physical and mechanical characteristics. An increase in the glycerol 
content in the film up to 50 wt% is accompanied by a significant increase in tensile elongation. The value of 
the breaking stress in this case, naturally decreases. But, since the value of the breaking stress in any case 
remains at the level of the necessary values, the observed drop in strength indicators is not fundamental. The 
stabilizing effect of the succinyl of chitosan-glycerin systems on cell membranes under physiological 
conditions is proved, which suggests their high hemocompatibility. 
 
 
References 
[1] D.V. Shablin, S.G. Pavlenko, A.A. Evlevsky, P.P. Bondarenko, A.A. Khuranov. Modern wound 

dressings in the local treatment of wounds of various origins. Basic research. 2013. No.12. P.361-365. 
(russian) 

[2] S.G. Shapovalov. Modern wound dressings in combustiology. FAR Mindex Practitioner. 2008. No.8. 
P.38-46. (russian) 

[3] I.Kh. Garaev, I.N. Musin, and L.A. Zenitova. Antiseptic polymer materials. Butlerov Communications. 2019. 
Vol.58. No.6. P.1-18. DOI: 10.37952/ROI-jbc-01/19-58-6-1 

[4] T.G. Volova, V.I. Sevastyanov, E.I. Shishatskaya. Polyoxyalkanoates-biodegradable polymers for 
medicine / ed. Acad. V.I. Shumakova. Krasnoyarsk: Platinum. 2006. 576p. (russian) 

[5] T.A. Ulrich, A. Jain, K. Tanner et al. Probing cellular mechanobiology in three-dimensional culture with 
collagen–agarose matrices. Biomaterials. 2010. Vol.31. P.1875-1884. 

[6] E.M. Horn, M. Beaumont, X.Z. Shu, et al. Infuence of cross-linked hyaluronic acid hydrogels on neurite 
outgrowth and recovery from spinal cord injury. Journal of Neurosurgery-Spine. 2007. Vol.6. No.2. P.133-140. 

[7] A.N. Ivankin, V.I. Panferov, H.A. Fakhretdinov, N.L. Vostrikova, A.V. Kulikovsky, P.M. Golovanova. 
Nanomicrocomposition wound coatings based on collagen and carboxymethylcellulose. Bulletin of 
Moscow State Forest University - Forest Bulletin. 2015. Vol.19. No.1. P.41-45. (russian) 

[8] A.A. Vaniushenkova, E.E. Dosadina, S.V. Kalenov, N.S. Markvichev, and A.A. Belov. Synthesis and study of 
the properties of composite materials based on cellulose and chitosan containing various therapeutic agents. 
Part 2. Effect of chitosan on the destruction of cellulosic carriers and the kinetics of release of the therapeutic 



PLASTICIZED FILMS BASED ON CHITOSAN SUCCINYL ___________________________________________ 42-47 

©Бутлеровские сообщения. 2019. Т.60. №10. ______________ E-mail:  journal.bc@gmail.com ______________ 43  

agent in the model environment. Butlerov Communications. 2019. Vol.57. No.3. P.105-119. DOI: 
10.37952/ROI-jbc-01/19-57-3-105 

[9] Yu.B. Grunin, M.S. Ivanova, T.Y. Grunina, G.Sh. Gogelashvili, and D.S. Masas. The nature of supramolecular 
structure changes and hydrophilic properties of cellulose in adsorption-desorption processes. Butlerov 
Communications. 2018. Vol.56. No.12. P.10-16. DOI: 10.37952/ROI-jbc-01/18-56-12-10 

[10] D.A. Buzinova, A.Yu. Abramov, A.B. Shipovskaya. Properties of chitosan films of various chemical 
forms. News of the Saratov University. New series. Series: Chemistry. Biology. Ecology. 2011. Vol.11. 
No.2. P.31-39. (russian) 

[11] A.I. Slivkin, V.L. Lapenko, A.P. Arzamastsev, A.A. Bolgov. Aminoglucans as biologically active 
components of drugs (review for the period 2000-2004). Bulletin of Voronezh State University. Series: 
Chemistry. Biology. Pharmacy. 2005. No.2. P.73-87. (russian) 

[12] E.N. Fedoseeva, M.F. Alekseeva, L.A. Smirnova. The mechanical properties of chitosan films of 
various molecular weights. Bulletin of the Nizhny Novgorod University. N.I. Lobachevsky. 2008. No.5. 
P.58-62. (russian) 

[13] E.P. Ageev, N.N. Matushkina, V.I. Gerasimov, S.B. Zezin, G.A. Vikhoreva, M.A. Zotkin, E.S. Obolonkova. 
Structure and Transport Behavior of Heat-Treated Chitosan Films. Polymer science. Series A. 2004. Vol.46. 
No.12. P.1245-1250. 

[14] Pat. RF 2144040 (publ. 2000). A method of obtaining a sodium salt of chitosan succinate. 
[15] A.A. Tager. Physical chemistry of polymers. 4th edition, revised and supplemented. Moscow: 

Scientific world. 2007. 576p. (russian) 
[16] R.S. Barstein, V.I. Kirilovich, Yu.E. Nosovsky. Plasticizers for polymers. Moscow: Chemistry. 1982. 

200р. (russian) 
 

 
 
 

 


