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Аннотация: За последние десятилетия появились новые методы лечения ожоговых ран, основанные на биотехнологиях. В обзоре 
представлены основные материалы для лечения ожогов, которые были созданы с использованием тканевой инженерии - биологические 
раневые повязки и заменители кожи.
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Аnnotatsiya: So‘nggi o‘n yilliklarda biotexnologiyaga asoslangan kuyish jarohatlarini davolashning yangi usullari paydo bo'ldi. Maqolada 
kuyishni davolash uchun to’qima muhandisligi yordamida yaratilgan biologik jarohat bog’lamlari va teri o‘rnini bosuvchi materiallar keltirilgan.

Kalit so‘zlar: biologik yara bog’lamlari, xujayraviy texnologiyalar, termik kuyishlar, yara bog’lamlari.
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Annotation: Over the past decades, new methods of treating burn wounds based on biotechnology have ap-peared. The review presents the 
main materials for the treatment of burns, which were created using tissue engineering - biological wound dressings and skin substitutes.
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	 Since the creation of the emergency medicine 
service, one of the important areas of this system has 
been the combustiology service [5, 7, 8].  One of the most 
common types of injuries in peacetime in many countries 
is a burn injury.  Thus, according to WHO, of all types of 
peacetime injuries, thermal injuries account for 6%, while 
the number of victims is increasing every year.  [7.37,42] 
A special place in the problem of combustiology is oc-
cupied by the choice of therapeutic tactics for burn 
injury in the acute period, which consists in assess-
ing the timing and volume of this assistance, espe-
cially when signs of the development of a burn dis-
ease appear.  According to various authors, the reason 
for this is accompanied by disorders of the vital func-
tions of the body, the com-plexity of treatment, a 
high percentage of disability and mortality [1, 2, 11]. 
It is a clinical manifestation that is severe and high. 
There is an acute issue of local treat-ment of burns, 
which depend on an objective assessment of the area 
of burns and the depth of dam-age, the stage of the 
wound process, as well as the severity of the condition 
of the victims, which makes it easier to choose the right 
treatment tactics.  This once again emphasizes the rel-
evance of the problem of thermal damage [4, 6, 10]. 
	 Thanks to the progress of surgery and pharma-
cology, cell technologies are increasingly used in mod-
ern combustiology [4; 37;  53;  35; 50;  56].  injuries, the 
most interesting are the world de-velopments of tempo-
rary biological coatings using cellular technologies. In 
many Considering the severity of the research engineer-
ing design.  The selection of components for this kind of 
coating is carried out depending on the composition and 
condition of the wound surface, as well as the tasks set.  
The composition of the complex wound dressing may 
include keratinocytes, fibroblasts, colla-gen matrix, and 
cell growth factors [22; 25; 43; 50; 60].  Modern develop-
ments in cellular technolo-gies and wound dressings are 
moving towards the creation of three-dimensional scaf-
fold structures with a specific set of.  These technologies 
are certainly promising, but combustiological practices 
such as allofibroblasts have not yet been widely used.  
The traditional surgical approach with a large area of 
deep burns, according to the authors, does not give the 
desired results.  Therefore, cellular technologies are 
one of the possible directions for optimizing the wound 
process in the complex surgical treatment of burn pa-
tients with the treat-ment of thermal lesions, especially 
with a shortage of donor resources.  Autokeratinocytes 

as a mor-phological substrate are most suitable for 
wound surface repair, however, this is a rather expen-
sive method for wide clinical use and requires special 
conditions for transplantation and wound prepara-tion.  
Cultured allofibroblasts are part of multicomponent 
wound dressing complexes and are in-creasingly used 
in the treatment of wound defects of various origins 
[9; 24; 46; 49].  Allogeneic fi-broblast culture trans-
plantation is used as a method of preparing wounds for 
ectodermal transplanta-tion and stimulating delayed 
reparative processes in severe thermal injury.  Allofi-
broblast transplan-tation, according to the authors, is 
used for temporary wound closure after necrectomy.  
Conducted clinical and laboratory studies have proven 
the effectiveness of allofibroblast culture in the treatment 
of extensive deep burns [5; 28; 39; 41; 49]. Allofibro-
blasts transplanted onto a burn wound provide a faster 
change in the cytological pattern in a burn wound, which 
is manifest-ed by the transition of a degenerative and in-
flammatory type of cytogram to an inflammatory-regen-
erative one [18; 23; 38; 40; 44; 52].  Thanks to the bank of 
cell cultures in the leading burn cen-ters, it is possible to 
create a large number of biological wound coverings in a 
relatively short time [3; 26; 54].  For example, in the lab-
oratory of tissue and cell cultivation of INVH, 100 days 
are possible for the preparation of doses of all fibroblasts. 
In conditions of a mass influx of victims from exten-
sive burns, this figure can significantly optimize surgical 
treatment.  Some centers use biosynthetic burn wound 
closures such as Integra, which consists of collagen 
and silicone film.  It also contains a suspension of ke-
ratinocytes and also fibroblasts [9; 20; 32; 33].  In the 
presence of a significant amount of wound discharge, 
long-term use of film wound dressings is impossible, 
in addition, such wound dressings are quite expensive.  
	 The beginning of the era of biotechnology in 
the creation of wound coverings based on liv-ing cells 
was the work of Rheinwald J. (1975).  Technologies for 
culturing human cells have im-proved every year.  The 
high cost of cultivating keratinocytes, and the sensitiv-
ity of the culture to external influences contributed to 
the creation of relatively cheap structures consisting of a 
three-dimensional collagen gel with fibroblasts [54; 55].  
For many years, the authors have successfully used a gel 
composition with cells for application to burn wounds 
at the rate of 5 ml per 150 cm of the wound surface.  
The cell product was closed with an atraumatic mesh 
wound dressing followed by isotonic saline dressings. 
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During the first day, the dressings were moist-
ened with sterile saline [55].  Such a technique, 
in our opinion, is convenient for use on exten-
sive wound surfaces, is easy to perform, and can be 
used with a complex relief of the wound surface.  
The most effective time of cultured fetal allofibroblasts, 
since the method is 15-20 times cheaper than the cultiva-
tion of keratinocytes [54].  In the works of the authors, 
the cost of cultivat-ing embryonic allofibroblasts and 
further stages of transplantation was calculated [15; 16; 
45].  It has been determined that with the same clinical 
efficacy, the use of human embryonic fibroblasts is more 
appropriate for economic reasons.  In addition, we found 
quite a lot of work devoted to the use of various com-
binations of mesenchymal stem and embryonic cells to 
modulate the wound pro-cess in a burn wound [47; 52]. 
Kharkiv combustiologists used a culture of allofibro-
blasts to close wounds after early ne-crectomy, to stim-
ulate reparative processes in a burn wound with their 
long-term existence, to com-bine with autodermotrans-
plantation with a high splitting factor, which is especial-
ly important when there is a shortage of donor resources.  
	 According to the published literature data from 
foreign sources, the treatment of severely burned skin 
cells with cultured skin cells at the beginning of the de-
velopment of the application technique will not always 
give good results [1; 3; 6;  8; 12].  At the first stage, 
the authors per-formed fascial necrectomy on the in-
jured, then a suspension of autologous keratinocytes 
in fibrin glue was transplanted onto the wound surfac-
es, and microautodermotransplantation combined with 
xenotransplantation of autodermal grafts was also per-
formed.  Transplantation of cell cultures ended in fail-
ure, while the combined use of cell technologies with 
autodermotransplantation and kerato-plasty ended with 
the restoration of the skin [17; 21; 27].  The authors of 
split transplantation em-phasize the advantage of combi-
nations of various methods of ectodermal transplantation 
and xeno-transplantation in the simplicity and reliabili-
ty of the method.  In patients with extensive burns, the 
most optimal option in the treatment of extensive burn 
wounds outside functionally important areas is atoder-
motransplantation with a high cleavage coefficient, a 
cell culture is applied to the cells of the graft, and the 
wound is covered with a xenograft to prevent drying out.  
The use of cultured auto keratinocytes is possible only 
on prepared clean granulation wounds in an abacteri-
al environment, which is possible after removal of the 

necrotic scab, at least after the third week of treatment 
and in "clean rooms" [30; 34; 36; 51].  Unfortunately, 
creating conditions for an abacterial environment in 
burn hospitals is quite difficult and requires significant 
material costs.  At the same time, with a mass admis-
sion of victims with extensive burns, cell cul-tures will 
be required for several patients at once and earlier after 
the injury.  Therefore, victims of man-made accidents 
and catastrophes need more accessible cell technologies.  
Allofibroblasts can already be used on the first day when 
performing early necrectomy and do not require special 
condi-tions for the patient to be in the intensive care 
unit.  The only condition: do not use an antiseptic so-lu-
tion on the transplantation site and moisten the bandage 
with saline every 3-4 hours. Many works emphasize that 
the transplantation of cultured allogeneic fibroblasts on 
bor-derline burns improves the clinical indicators of the 
course of the wound process, and reduces the time of ep-
ithelialization of burn wounds [13; 41; 48].  When con-
ducting research, the same authors prove that allogeneic 
fibroblasts in a burn wound contribute to the positive dy-
namics of the cytolog-ical picture, which manifests itself 
in a faster change in the type of cytogram from inflam-
matory to inflammatory-regenerative [14; 44].  This fact 
allows you to quickly prepare a burn wound for auto-der-
motransplantation after removal of the necrotic scab and 
achieve maximum engraftment of the cytological graft.  
Modern cellular technologies are needed to influence the 
course of wound healing in burn patients with combined 
and associated trauma, but there are few publications on 
this issue in the literature [19; 29; 31].  The volume of 
surgical intervention and the timing of the implemen-
tation are quite different for each author.  This is ex-
plained by the fact that the authors et al., The volume 
of surgical intervention solves individual problems at 
each stage of treatment, from closing burn wounds af-
ter early necrectomy, and to stimulating the processes of 
epithelialization of burn wounds.  However, at the pres-
ent stage of the development of residual combustiology, 
it is impossible to im-agine the treatment of extensive 
burn wounds without the use of biological equivalents.  
Thus, the literature data indicate that the arsenal of spe-
cialized care for patients with skin burns in recent years, 
using new effective methods, the use of which allows to 
achieve an increase in the anti-stress, adaptive, regener-
ative capabilities of the body, reduce the risk of infection 
or accel-erate secession, significantly improve the re-
plenishment of complex therapy, the course of the wound 



ISSN 2181-3531 					                            Klinik va profilaktik tibbiyot jurnali 2024. № 1

JCPM Klinik va profi laktik tibbiyot jurnali 2024. № 1
Journal of clinical and priventive medicineISSN 2181-3531 164

process and reduce the time for complete recovery of the skin.  
According to the literature, the application of cellu-
lar technologies.  significantly expand the possibil-
ities of influencing the course of the wound process 
in a burn wound, however, the ques-tion of choos-
ing the optimal method of treatment remains open 
and requires burn wounds, to date, further study.
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