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Abstract. The article describes the widespread practical use of natural biopolymers - 

chitosan and its water-soluble derivatives in various fields of medicine due to the 

biological properties of these polymers, their biocompatibility and biodegradability, 

antimicrobial and antibacterial properties.    
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Based on chitosan, synthesized from local raw materials by Apis Mellifera bees, it is 

possible to create inexpensive new compositions that can replace imported drugs, and to 

develop a highly effective technology for complex rehabilitation of  osteoarthritis. In this 

case, effective medicines are obtained. Derivatives based on chitosan are used [1-4]. 

Compared to overall global health statistics, the incidence of  joint disease is high. 

According to clinical experience, most patients complain of  pain in the joints, ligaments, 

and spine. Joint syndrome is mainly associated with inflammation of  the synovium. 

Inflammatory joint diseases are important not only because they are common in the 

population, but also because these diseases are chronic. Articular syndrome occurs as a 

result of  the following diseases: acute arthritis, accumulation of  crystals in the 

synovium, bacterial infections, trauma, secondary infection in arthrosis. According to 

diagnostic data, osteoarthritis occupies a leading place among joint diseases in our 

republic, accounting for 60% [5-12]. 

“Development of  a compositional composition and application technology based 

on chitosan Apis Mellifera in complex rehabilitation of  osteoarthritis” The basis of  the 

composition is chitosan, which is synthesized from local raw materials, dead bees. A 

solution of  chitosan silver complex compound is used for osteoarthritis joint diseases. 

The resulting solution is introduced into the human body through electrophoresis during 

physiotherapy. This solution ensures the restoration of  fluid in the joint capsule. 

Most water-soluble chitin derivatives are used in the production of  weight loss 

products. Chitosan is able to bind to a certain number of  fat molecules in the digestive 

tract. Fat bound to chitosan is not absorbed by the body and is excreted from the body. 

Chitosan is also used as a means to reduce weight, improve cholesterol metabolism, 

and improve intestinal motility (movement). 

Chitosan has antibacterial, antifungal and antiviral properties. It is also 

characterized by the property of  sticking to the mucous membrane. 

Chitosan-based tablets are sometimes included in army first aid kits. It is used 

during exposure to harmful radiation. Chitosan binds free radionuclides and removes 

them from the body. 
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The first attempts to use chitin and chitosan to treat wounds and burns began in 

the mid-1970s. From here, the antimicrobial activity of  chitosan, the ability to absorb 

biological fluids and support tissue regeneration were determined. Self-expanding 

restoration materials used in surgery have been created based on the self-healing 

properties of  chitin and chitosan. They are used instead of  vessels, catheters, hoses. 

Another property of  chitin and its derivatives is their ability to sorption (cleanse 

the body). In nature (insects, crabs, etc.), the chitinous coating performs a protective 

function and prevents various toxins from entering the internal organs. When using 

chitosan as an enterosorbent, it exhibits interesting properties. The ability of  chitosan 

to neutralize excess hydrochloric acid in the stomach, positively influence the 

functioning of  the gastrointestinal tract and many other properties. 

For medical use, chitin is preliminarily hydrolyzed in the presence of  concentrated 

hydrochloric acid at a temperature of  80 0C for 2 hours. The hydrolyzate is decolorized 

with charcoal. The crystallization process takes 16 hours in the presence of  ethyl alcohol 

at a temperature of  100 0C. The resulting glucosamine crystals are then washed and 

dried. Glucosamine hydrochloride obtained for medical use must be 99 percent [13-24]. 

To expand the range of  applications of  chitosan in nature, it is important to achieve its 

dissolution in a neutral solution. As a result, it becomes possible to expand its molecular 

weight. The resulting chitosan is subjected to hydrolysis using chemical reagents and 

enzymes to obtain chitosan, which dissolves in a neutral environment. Hydrolysis 

reduces the molecular weight of  chitosan and increases its solubility in a slightly acidic 

environment. The result is a product that is soluble even in dilute acids with pH>5. 

Scientists around the world call chitin and chitosan a miracle of  the 21st century. Due to 

the fact that chitosan has many valuable properties, it can be used in various fields. 

Chitosan is also used as a powerful hemostatic agent. Today it has been successfully 

tested in ambulance and emergency services. The instructions for their use are very 

simple and do not even require special medical knowledge. 

As a result of  burns, the child's skin is injured by 80%. Japanese doctors used 

chitosan artificial skin to treat this child. After a few months, her skin recovered from 

the burn without any complications. These results were achieved due to the following 

reasons: 

1. Artificial leather made from "chitosan" does not cause loss of consciousness in the 

human body and does not cause other problems; 

2. When this artificial skin is applied to the burn area, it is easy to apply to the 

body and its properties are very close to the human body. Glued artificial skin does not 

need to be discarded; it grows with the human body. 

3. “Chitosan” activates cells and forms a large amount of colloidal tissue, which 

quickly forms the clinical structure of the skin. This ensures that the burn heals without 

any scarring. 
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4. Chitosan stops bleeding and stops bleeding. In addition, it has been observed to 

also relieve pain at the site of injury. 

Chitin and its derivatives are used in medicine in the treatment of severe colds of 

the gastrointestinal tract, purulent pyritonitis and destructive forms of inflammation of 

the pancreas. Chitin prevents the growth of E. coli. A sorbent for the adsorption of toxic 

substances was produced based on chitin and chitosan. They provide sufficient water 

permeability, high hydrophilicity, chemical breadth and biologically active polymer in 

the form of granules and gel. Chitosan stops the growth of pathogenic microflora, 

agglutinates microbes, activates phospholipase A2 and causes the secretion of 

arachidonic acid. Chitosan increases the release of immune response mediators, T-helper 

cells and the activity of granulocytes, mainly neutrophils. Phagocytosed chitin and 

chitosan particles enhance the formation of reactive oxygen species in mouse alveolar 

macrophages [25–29]. 

The effect of chitosan and its derivatives: N-acetylglucosamine, N-

acetylmannosamine, N-acetylgalactosamine, glucosamines on mouse peritoneal 

macrophages was studied. The activity of these saccharides on macrophages was 

assessed by the release of nitric oxide NO. Glucosamine has a stimulating effect. The 

most active chemotaxis of macrophages was observed in experiments with N-

acetylglucosamine and chitosan, while other glucosamines had little effect. 

The molecular interaction of collagen and chitosan was studied using X-ray 

diffraction analysis and Fure IR spectroscopy [30-38]. Viscometry revealed a third 

gelatinous phase between collagen and chitosan. The triple helix of chitosan forms a 

highly viscous complex with collagen compared to its individual components. X-ray 

diffraction studies revealed loss of helical collagen as a result of collagen-collagen 

interactions in the dry phase. According to the results obtained, collagen interacts with 

chitosan in the form of denaturation of the polyanion-polycation complex. 

When studying the proliferative activity of mouse fibroblasts on collagen-chitosan 

substrates, the collagen-ascorbate-chitosan composite showed high proliferative activity 

in cells. This material has good adhesive properties and does not inhibit matrix processes 

in the cell. 

Wound surfaces are covered with collagen-chitosan sponges. When chondroitin 

sulfate, hyaluronic acid, glycoprotein, serum that enhances bovine growth factor, and 

heparin are added to the composition, the process of skin regeneration is accelerated in 

3-7 days. The results of previous experiments based on the collagen-chitosan 

combination showed that it completely regenerates tissues and restores defects without 

any additives [39-43]. 

Application of 40% chitosan ascorbate to purulent membrane dialysis wounds 

shortened the healing process by 5-7 days, compared to 33% polyvinylpyrrolidone in the 

experiment, the healing process was shortened by 4 days. 
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Chitosan often exhibits active antiseptic properties against pathogens of purulent 

complications. Chitosan is weak against antibiotics, but in a liquid state it retains its 

bacteriostatic activity for 2-2.5 days upon contact with microbial flora. 

Sponges based on chitosan-collagen polymer have little activity against bacteria S. 

aureus and E. coliginosa. The antibacterial property increases if the sponge is soaked in 

the antiseptic chlorhexidine digluconate. Products of direct hydrolysis (oligomers) and 

high-molecular fractions (350 kDa) of chitosan do not have a biocidal and weakly 

biocidal effect against pathogenic flora. However, low molecular weight fractions (MM) 

16-20 kDa are potent biocides with a wide spectrum of action. This is evidenced by the 

use of low molecular weight chitosan from shrimp and bees with a molecular weight of 4 

to 27 kDa, as well as chitosan from shrimp MW of 27.5 kDa and chitosan from bees MW 

of 15.7 [44]. Affects bifidobacteria, MW 12 and 6 kDa. Chitosan reduces the growth of 

these microorganisms. S. albicans MM is sensitive to all crab and bee chitosans of 5, 6, 

12, 27 kDa. This allows us to recommend them for candidiasis infections. 

A week after the introduction of chitosan into the tissues of the joints and pineal 

gland of rats, the thickness of the pituitary erythematosis increased. During the first 

week, the total cell number and chodrocytic density gradually increase in all layers. 

Injection of 0.1% chitosan promoted the formation of fibrous tissue after a week in an 

environment with a pH of 6.9. 

Chitosan significantly enhances the proliferation of articular cartilage 

chondrocytes. Chitosan can stimulate the synthesis of glycosaminoglycans, its 

breakdown products necessary for the functioning of articular cartilage. The growth of a 

chondrocyte culture on a chitosan substrate turned out to be more active than on 

polystyrene, which made it possible to use chitosan foam granules as a durable drug 

carrier matrix [45-47]. 

The effect of ascorbate with oligosaccharide chitosan was studied. Changes in 

dystrophic-degenerative diseases of the spine and vertebral discs are caused by a lack of 

glycosaminoglycans synthesized by the enzyme chitin synthase. In addition, with 

osteochondrosis, collagenase activity increases sharply, and stem cells are damaged by 

free radicals formed during lipid oxidation. 

Injection or oral administration of exogenous glucosamine enhances the synthesis 

of adipose tissue. Glucosamine collagenase, which accumulates in joints and bone tissue, 

stops the breakdown of collagen, stops lipid peroxidation, and stimulates collagen 

synthesis. The positive effect in the form of increased range of motion and decreased 

pain begins 2-4 weeks after the start of treatment with chitosan. The ionic bonds in 

chitosan ascorbate, a water-soluble low-molecular oligosaccharide, are broken by gastric 

juice, and chitosan and vitamin C begin to exhibit their biologically active properties. 

Chitosan oligosaccharide is absorbed in the intestines and promotes the restoration of 

cartilage and bone tissue. Potentiation with vitamin C improves the condition of 

connective tissue. 
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