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Abstract

Objective. To compare the dynamics and duration of healing of full-thickness skin wounds under gauze and hydrogel
dressings (Vap-Gel and HydroTac Transparent), as well as to evaluate their effect on the activity of immunocompetent
cells and histological features of skin regeneration.

Materials and methods. Thirty-one female Wistar rats were used, and full-thickness skin defects were created in the
interscapular region. Three groups received different dressings: gauze (control), Vap-Gel, and HydroTac Transparent.
Healing was monitored for 20 days through wound measurements, histological analysis, and immunological studies.
The data has been processed statistically.

Results. It was found that the Vap-Gel hydrogel particles were integrated into the granulation tissue. Immunological
studies highlighted reduced neutrophil activity in Vap-Gel-treated wounds. Both of these features had no significant
effect on the duration of wound healing. HydroTac Transparent caused slower epidermization compared to gauze. His-
tological analysis revealed alterations in epidermis thickness and granulation tissue structure among groups. The mean
epidermal thickness on the wound surface was 20-30 percent thinner in the groups treated with hydrogel dressings
compared to the control group (p <0.05).

Conclusion. It suggests that hydrogel dressings offer some advantages over traditional gauze in healing uninfected
wounds. In general, the studied wound dressings provided a similar speed of the wound healing process. However, the
observed changes in granulation tissue structure and local immune response suggest the need for further research to
better understand the mechanisms of hydrogel dressings and optimize their application in wound care.
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OCOGGHHOCTM 3aXXUBJIEHUSA NOJSTHOCNONHbIX
KOXHbIX PaH Yy na6opaToprlx KPpbIC no4 MaplieBbiIMU
n rngporesrieBbiM1 NOKPbITUAMU

A. A. OctpoBckun', P. Nyo?, A. I. LUnaxTtyH', K0.B. EpoweHko’, B. [. Menamepg®,
B. Y. NMNony6ok', T. A. BopoauHa', B. J1. Mopo3s', E. ®. PagyTa’
"MIHemumym 6uoxumuu 6uono2udyecKku akmusHbix coeduHeHuli HAH Benapycu, 2. podHo, benapycb
20moen 6uomeduyuHcKoU UHXeHepuu L{3uHaHbckoeo yHUsepcumema, e. yaHuxoy, Kumad
3[podHeHcKull 20cydapcmeeHHbIl MeOUUUHCKUU yHUsepcumem, 2. [podHo, benapycb

Pestome

Lenb uccnedoegaHusi. CpaBHUTb AUHAMUKY Y MPOAOIKUTENBHOCTD 3aXKMBINEHUS MONHOCONHBLIX KOXHbIX paH nog Map-
nesbIiMU U ruaporenesbiMn NokpbiTuaMU (BAlM-renb n HydroTac Transparent), a Takke OLEHUTb BIUSIHUE 3TUX MOKPbI-
TUI Ha aKTUBHOCTb UMMYHOKOMMETEHTHbIX KIIETOK Y TMCTONOrM4yeckne oCoOOeHHOCTU CTPOEHNS KOXKHOTO pereHepara.
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Mamepuanbl u MemoOdsi. B mexnonartodHon obnactun y 31 kpbicbl-camku nuHum Wistar Obinv HaHeceHbl MONIHOCOoN-
Hble KOXHble paHeBble AedekTbl. XXNBOTHblE ObiNMM pasfeneHbl Ha TPY 3KCMepUMeHTarnbHble rpynnbl, ANs KOTOPbIX
NPUMEHANNCh pa3Hble NepeBaA30YHble MaTepuansl: mapnsa (rpynna Ne 1, KoHTponbHasi) n ABa Buaa rMaporenesbix no-
kpbiTui (rpynnbl Ne 2 n Ne 3). 3a 3axvBneHnem paH Habnopganu B TedeHune 20 gHew. NposegeH MopdoMeTpuYecknin
aHanu3 AMHaMVKN KOHTPaKUMW paHbl, UMMYHOOTMYEeCKne NCCreaoBaHUs U rMCTONOMMYECKUn aHanma Koxu. [laHHble
06paboTaHbl CTaTUCTUHECKN.

Pe3ynbmamal. YCTaHOBMNEHO, YTO YacTuLbl ruaporens BAl-renbs MHTErpupoBanuch B rpaHymnsLMOHHYO TKaHb. MiMMy-
HOMornyeckne NccnenoBaHUs BbISIBUNU CHXKEHWE aKTUBHOCTM HEMTPOMUIIOB B CMbIBax C paH, Ha KOTOpble Haknagbl-
Bancs atot martepuan. OgHako 3TO He OKasaro CyLIEeCTBEHHOTO BIUSIHUS Ha MPOOOIMKUTENbHOCTb 3aXKMBMEHNS paH.
MokasaHo, yto HydroTac Transparent npvBogun k 6onee meaneHHON aNMaepMM3aLmmn paH No CPaBHEHMNIO C MapreBon
MOBSA3KON. MMCTONOrMYeCcKnin aHanu3 BbIBUN Pasnnyns B TOMLIMHE anuaepmMuca u CTPYKType rpaHynsauMOHHON TKaHu
mexay rpynnamu. CpefHsist TonwmHa anuaepMuca Ha paHeBol noBepxHocTu Bbina Ha 20-30 % MeHblue B rpynnax
XKMBOTHBIX MO rMaporenesbIMy NoBsA3KaMuy Mo CpaBHEHUIO C KOHTponbHoW rpynnoi (p < 0,05).

3aknrovyeHue. CuntaeTcs, YTO rmaporeneBble NOBSA3KM 06nafaloT HEKOTOPbIMU NpenMyLLecTBaMu nepes TpaauLmoH-
HOW Mapnew Npu 3aXXuBNeHUN HeMHULMPOBaHHBIX paH. B uenom, nccnegoBaHHbIe rTMApOreneBble NEPeBA30YHbIE Ma-
Tepuansl obecneyvBany NpakTM4eckn OQNHaKOBY CKOPOCTb NpoLecca paHO3aX BMNEeHNs B CPaBHEHWUN C MaprieBbIMU
noesskamun. OgHako Habrniogaemble UBMEHEHUSA B CTPYKTYpe rpaHynsuMOHHON TKaHW U MECTHOM MMMYHHOM OTBETE
yKa3blBalOT Ha HE0OXOAMMOCTb AanbHENLLNX UCCNeN0BaHWM ANs YTOYHEHUS MEXaHU3MOB AEWCTBUS rMaporeneBbIX ne-
PEBSI304HbIX MaTeEpPUanoB 1 ONTUMU3ALUM UX NPUMEHEHUS.

KnroueBble cnoBa: saxusrieHue paH, eudpoeeriesblie MoBs3KU, Mapriesble Mo8s3KU, MOIHOCIOUHbIU KOXHbIU Oe-
gekm, sucmorioau4yeckul aHanus, UMMyHO/'IOZU‘-IeCKULj omeem

Bknag aBTOpPOB. Bce aBTOpbI BHECNU CYLUIECTBEHHbIN BKNa B NpoBeOeHMe NMouCKOBO-aHaNUTUHECKON 1 aKCrepu-
MeHTarnbHo paboTbl, B MOArOTOBKY CTaTby, NPOYUTaNM 1 04o6punn ouHanbHyo Bepcuto ansa nyenmnkaumu.
KoHpnuKT nHTepecoB. ABTophl 3asBMAOT 06 OTCYTCTBUM KOH(PIMKTA MHTEPECOB.

UcTouyHnkn cpuHaHcupoBaHUA. ViccrieqoBaHue BbIMOMHEHO MpU DUHAHCOBOW noadepxke Benopycckoro goH-
Ja dyHOaMeHTanbHbIX UCCedoBaHUi B pamKax HayyYHo-uccriedoBaTenbckon paboTbl «Paspabotka vMMMmyHopery-

NATOPHLIX rMaporeneit, perynvmpyrowmMx Makpodary Ons 3axuBreHns 1 pereHepauuy avabeTnyeckux paH» (MpaHT
Ne M22KINTI-004).

Ona untupoBaHua: Ocmposckuli AA, yo P, LLUnsxmyH A, Epowetko FOB, Menamed B/, MNony6ok BY, bopoduHa
TA, Mopo3s BJl, Padyma E®. OcobeHHOoCMU 3axureHusi rnoIHOCOUHbBIX KOXHbIX paH y r1abopamopHbIX KpbIC 00
MapsieebiMu U eudpozernesbiMu MoKpbimusiMu. pobnembl 300poebsi u akonnoauu. 2025;22(2):59-68. DOI: https://doi.
0rg/10.51523/2708-6011.2025-22-2-07

Introduction

Injuries to human skin, resulting in wound for-
mation, can arise from various causes, including
mechanical, thermal, chemical, and trophic ulcers
[1, 2]. These wounds are a frequent challenge in
medical practice. Consequently, developing dress-
ings that both isolate wounds from the external en-
vironment and create optimal healing conditions is a
critical medical task [3, 4].

In recent years, hydrogel-based dressings have
gained widespread use in medicine [5-8]. These
dressings often surpass traditional gauze-based
dressings in key aspects, such as extended applica-
tion periods, easier removal, reduced patient pain,
and the ability to incorporate healing-promoting
medications [9] or antimicrobial agents [10].

Scientific advancements in dressing materials
depend on laboratory models that can effectively
demonstrate the properties of new materials com-
pared to those already in medical use.

This study aimed to compare the wound heal-
ing properties of two hydrogel dressings available in
Belarus with traditional gauze bandages.

Materials and methods

Thirty-one female Wistar rats, weighing 200—
260 grams, were individually housed, provided with
a standard diet, and given unrestricted water access.
All procedures requiring anesthesia or immobiliza-
tion, including stitching a protective chamber, creat-
ing full-thickness skin wounds, wound dressing, and
euthanasia, were conducted under ether anesthesia
following the guidelines of technical codes of estab-
lished practice 125-2008 “Good Laboratory Prac-
tice” .

Full-thickness skin defects were created in the
interscapular region as described earlier [11]. To do
this, the fur on the interscapular region was manual-
ly removed, and the area was treated with 70 % eth-
anol. A round protective chamber was then sutured
to the skin. A full-thickness wound was created by
excising a 1 cm? area of skin, including the dermis
and subcutaneous muscle, down to the subcutane-
ous tissue. The wound area varied among the ani-
mals, typically ranging from 110 to 140 mm? due to
resulting skin stretching.

1.. TCP 125-2008 (02040) Good Laboratory Practice (GLP). — Ministry of Health of Republic of Belarus. — Minsk, 2008. — 35 p.
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Experimental Groups:

— Group 1 (control group) consisted of nine
rats, with the wound area covered by discs (18
mm in diameter) made of bleached medical gauze
“Blakit” (Baranovichi Cotton Production Inc, Belarus)
soaked in 200 pl of saline;

— Group 2 contained eleven rats, with the
wound area covered by discs made of Vap-Gel
hydrogel dressings (Additional Liability Company
“Radmedtech”, Belarus);

— Group 3 consisted of eleven rats, with the
wound area covered by discs made of HydroTac
Transparent hydrogel dressings (Paul Hartmann
AG, Germany).

All wound dressings were covered additionally
with a gauze swab. The protective chamber was then
capped with a 0.2 mm thick piece of aluminum foil.

For Group 1, gauze dressings were replaced
daily until complete healing. In Groups 2 and 3, hy-
drogel dressings were replaced every three days un-
til day 13. Thereafter, gauze dressings were used for
all groups to facilitate epidermization assessment.

During dressing replacement, the wound sur-
faces were photographed using a Cybershot DSC
W800 camera (Sony, Japan). Then, images were
analyzed with Imaged v. 1.54 software (National
Institute of Health, USA) to measure the absolute
wound area. Standardizing the initial wound area
to 100 % minimized variability in statistical analysis
due to size differences among animals.

On day 10, twelve rats (four per group) were
euthanized for histological analysis. For histological
examination of regenerates in the area of the for-
mer wounds two per group were euthanized 20 days
post-operation. In both cases, rectangular-shape
skin pieces, oriented along the sagittal line, were ex-
cised, extending to the subcutaneous tissue. Tissue
samples were fixed in a formalin-alcohol-acetic acid
solution, dehydrated, and embedded in paraffin wax.

Vertical sections (4.5 microns thick) were ob-
tained using a rotary microtome Kedee 3398 (Zheji-
ang Jinhua Kedee, China), running along the sagittal
line relative to the rat’s body and spaced 750 microns
apart. The sections were stained with hematoxylin
and eosin. Slides were photographed using a Lei-
ca DM6-B microscope (Leica Microsystems GmbH,
Germany) to obtain panoramic images (Figure 1).

Blood samples were collected from the tail vein
immediately before wound creation and on day 20 to
assess white blood cell count. Neutrophil phagocytic
activity was evaluated using latex particle ingestion
test as described everywhere. Additionally, neutro-
phil activity was analyzed in wound flushes collected
on day 4 post-operation [12].

Statistical analysis of the data obtained was
carried out with the support of Excel (Microsoft,
USA) and Prism v.5 (GraphPad, USA) software. The
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normality of data distribution and homogeneity of
the variances were assessed using the Shapiro-Wilk
test. The statistical comparisons were performed by
a one-way ANOVA followed by a Tukey’s post hoc
test in the case of a normal distribution of data and
equality of sample variances, or otherwise the Kru-
skal-Wallis test followed by the Dunn’s test for mul-
tiple comparisons. Differences were considered sig-
nificant at p <0.05. Quantitative data are presented
as M £ m, where M represents the arithmetic mean
and m represents the standard error of the mean.

Results

Two key indicators were used to assess dress-
ing quality: the average duration of wound healing
and its rate (Figure 2). The highest rates of regen-
eration were observed in animals of Group 2 com-
pared to the control group. The duration of healing
for a full-thickness skin defect was statistically longer
by 2 days in rats of Group 3, where the hydrogel Hy-
droTac Transparent was applied. This was attributed
to the larger initial size of the full-thickness skin de-
fect and the lower average healing rate observed in
Group 3 (Figure 2).

Visual observation of the wound healing pro-
cess revealed that it occurred similarly across all
groups, characterized by a reduction in the total
wound area (due to contraction) and an increase in
epidermal growth from the edges of the intact skin
to the wound surface. It is notable that, compared
with gauze dressings, more fibrin accumulated on
the wound surface under hydrogels, especially un-
der the VAP-Gel.

An additional significant indicator for assessing
the impact of the dressings on the healing process of
a full-thickness skin defect is the dynamics of wound
surface area reduction, measured both along the
edge of the intact dermis and the edge of the epider-
mis (Figures 3-5). The rate of reduction in the size
of the skin area devoid of dermis was greatest in
animals of all three groups between days 4 and 10,
while the rate of reduction in the area of the skin not
covered with epidermis was greatest between days
7 and 13 (Figures 3, 4).

Ten days after the full-thickness skin defect was
created, the wound area (measured along the edge
of the intact dermis) in the Vap-Gel-treated group
(Group 2) was significantly smaller than in the con-
trol group. In contrast, by day 16, the wound area still
lacking epidermal coverage in the HydroTac Trans-
parent group (Group 3) was significantly larger than
that of the control group. This indicates that at later
stages of regeneration, the HydroTac Transparent
group experienced slower epidermization compared
to the control group.



Ocmposckutl A. A., Pyu lNyo, LlinaxmyH A. I'., EpoweHko 0. B., Menamed B. [. u dp.

2025;22(2):59-68 Mpobnemel 3nopoBbs 1 akonorum / Health and Ecology Issues

Figure 1. Histological sections from a skin area obtained from a full-layered skin defect and a 2D map based on them.

A — macroscopic image of a full-thickness skin defect in one of the rats, taken 10 days post-creation. The histologically examined
skin area is marked by a black frame. B — panoramic photographs of sagittal histological sections, obtained from the wound area
at intervals of 750 um and numbered 1 to 8. Hematoxylin-eosin staining. C — 2D-map illustrating the location of the main structures
within the sections. Brown color indicates the presence of dermis covered with epidermis, blue signifies the presence of epidermis on
the surface of granulation tissue, and pink represents granulation tissue without epidermis
PucyHok 1. [ucmornoauyeckue cpesbl ydacmka KoxXu, Mofly4YeHHO20 U3 MOTHOCIOUHO20 KOXHO20 0eghekma, u co30aHHas
Ha ux ocHose 2D-kapma: A — makpockonuyeckul 8ud MofmHOCI0UHO20 KOXHO20 dechekma y 0OHoU u3 Kpbic Yeped 10 cymok
rocre HaHeceHuUsl. Y4acmok, uccredosaHHbIl aucmosoaudecku, o6eedeH YepHoli pamkol, B — naHopamHble chomoepaghuu
cazummaribHbIX 2UCMOI02UYeCcKUX CPEe308, MoyYeHHbIX U3 obnacmu paHbl ¢ UHmMepsanom 750 MKM, MPOHyMepo8aHHbIX Om
1 0o 8; C — 2D-kapma pacronoxeHusi OCHO8HbIX CMPyKmyp Ha cpe3ax. KopuyHesbil ysem coomeemcmeyem fpucymcmeuro
Aepmbi, nokpsbimoUi anudepmucom; 20/1y60l coomeememeyem Hanuyur anudepmuca Ha rnoeepxHOCMuU epaHysyUOHHOU MKaHU;
p0308bili 0603Ha4Yaem 2paHynsayUOHHY mKkaHb 6e3 anudepmuca
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Figure 2. Initial sizes of full-thickness skin defects, duration and rate of healing in three groups of rats: A — Initial dimensions of full-thickness
skin defects, mm2; B— The duration of wound healing between groups, days; C — Average rates of wound healing, mm?/day.
*— p <0,05
PucyHok 2. cxoOHble pa3mepbl MOMHOCHOUHO20 KOXHO20 0eghekma, npodomKUMensHOCMb U MeMIbl 3aXKUeeHUsT 8 mpex epyrnax
Kpbic: A — UCXOOHbIU pasmep MoIHOCIOUHO20 KOXHO20 deghekma, MM?; B — MpodormKumensHOCMb 3axuerneHusi paH Mexdy epynnamu,
OHeli; C — cpeOHsisi CKOpOCMb 3aXUBMeHUs paHbl, MM?%/cym.
*—p<0,05.
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Figure 3. Changes in the area of the wound surface under different dressings, which was measured along the edge of the intact
dermis. The dynamics of the contraction process in animals of the 2™ and 3™ groups are close to those of the animals of the control

(group 1)
PucyHok 3. IameHeHue nnow,adu paHegoul nogepxHocmu nod pasnuyHbIMU MOKpbIMUsIMU, Komopasi bbinia usmepeHa o Kparo
uHmakmmuoU depmbl. [JJuHamuka npoyecca KOHmMpakyuu y XueomHbix 2-U u 3-0 epynn 6ru3ka K xueommHbiM 1-U (KoHmMposbHOU) epynrbl

40

0
/ﬂ —— Group 1 (gauze)
35 .. Group 2 (VAP-Gel)

—s— Group 3 (HydroTac
Tranaparent)

30

25

20

15

10

Figure 4. Dynamics of the wound area measured along the edge of the epidermis, which grew on the wound surface under different
dressings
PucyHok 4. [JuHamuka uameHeHus rinow,adu paHbl, 3aMepeHHOU Mo Kparo srnudepmuca, Komopbll Hapacmar Ha paHy
noo pPasru4yHbIMU paHesbIMU MOKpbIMusamMu
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Figure 5. The degree of epidermization of the wound (in % relative to its area at the corresponding moment) at the final stage of
regeneration. There is a certain inhibition of the epidermization of the wound surface in animals of 3 group compared to the control
PucyHok 5. CmeneHb anudepmu3ayuu paHbl (8 % omHocumersHo ee niowadu 8 CO0meemcmeyruiee 8peEMs) Ha 3aKTr4YUMensHOM
amane pezeHepayuu. Habrmodaemcs onpedeneHHOe MopMOXeHUe 3rnudepmMusayuu paHbl y KUBOMHbIX 3-U 2pynrbl MO CpaBHEHU
C KOHmpornem

During histological examination, additional phe-
nomena were observed. In the control group, where
the wound surface healed for 10 days under a gauze
dressings soaked in saline solution developed gran-
ulation tissue was present. This tissue was filled with
collagen fibers, fibroblasts, macrophages, blood
vessels, adipocytes, mast cells, neutrophil, and eo-
sinophil leukocytes at the site of the former defect.
A thin layer of fibrin was observed on the wound sur-
face, typically containing neutrophilic granulocytes
and macrophages. The epidermis grew from the
edges of the intact skin, moving along the surface of
the granulation tissue, and included basal, spinous,
and granular layers. Approximately 1 mm from the
anterior edge, a thin stratum corneum was already
present on the epidermis.

In the granulation tissue of the control group,
thin fibrils (gauze) were found embedded in the
granulation tissue, surrounded by macrophages that
formed foreign-body giant cells.

In Group 2, where rats were treated with Vap-
Gel for 9 days, the overall appearance of the wound
tissue was similar to that of other groups. However,
histological analysis revealed that some gel particles
had penetrated into the granulation tissue. This was
further confirmed by examining tissue samples col-
lected after 20 days (Figure 6). Importantly, the pres-
ence of Vap-Gel particles in the granulation tissue
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did not hinder the rate of healing or the process of
wound contraction.

In 3" group of rats, the pattern of regeneration
was similar to that observed in the first two groups.
No foreign-body giant cells were found in the gran-
ulation tissue, but the epidermis that grew on the
wound surface was thinner compared to the control
group.

The measurements of epidermis thickness on
the wound surface after 10 days of healing are pre-
sented in Table 1. In Groups 2 and 3, where hydrogel
dressings were used, the epidermis was noticeably
thinner compared to the control group. This differ-
ence may be due to environmental factors affecting
the healing process with hydrogel dressings, such
as higher humidity levels and reduced exposure to
atmospheric oxygen [13, 14].

Neutrophil saturation of the surface layer of
granulation tissue was similar in all three groups.
However, the degree of blood vessel filling (main-
ly venules) in the granulation tissue of Groups 2
and 3 was greater than in the control group. In an-
imals of all three groups, mast cells, macrophages,
whose cytoplasm was filled with lipofuscin, and eo-
sinophils were found in deeper layers of granulation
tissue. The largest number of the latter cellular forms
could be found in some animals of the 3" group.
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Figure 6. Histological structure of the regenerated tissue 20 days after creating a full-thickness skin wound in a rat from the 2" group
(treated with Vap-Gel).
The regenerate is completely covered with epidermis with a stratum corneum. On the sides of it are the edges of the intact dermis,
in which the intradermal parts of the epidermal derivatives are visible (top photographs). A significant volume of granulation tissue
consists of WAP-gel patrticles that have penetrated from the surface of the wound into its depths (marked with red asterisks). Black
arrows point to the newly formed elastic layer under the granulation tissue
PucyHok 6. lucmornoauyeckasi cmpykmypa pe2eHepama Ha Mecme MosIHOCI0UHO20 KOxHo20 0eghekma Yepes 20 cymok rnocrne e20
HaHeceHUs1 y 00HOU U3 Kpbic 2-U epyrrbi.

PezaeHepam nonHOCMb0 MOKPbIM 31udepmMucoM ¢ po2o8biM crioeM. [1o 6okam om He20 Haxo0sImcsi Kpasi UHmakmHou 0epMbl, 8
KomopoU 8UOHbI UHMpadepMaribHbIe Yacmu nPou38o0HbIX arudepmuca (8sepxy). 3HadumenbHbIl 06beM epaHynayUOHHOU MKaHu
cocmasernsaom Yyacmuubl BAl-2ens, Komopble ¢ MosepXHOCMU paHbl MPOHUKIU 82/1y6b (0603HaYeHb! KpacHbIMU 38e3004KamMu).
HepHbiMu cmpernkamu 0b603HaqyeHa anacmuyHasi npocriotika, Ho8oobpasosaHHasi od spaHysYUOHHOU MKaHbIo

Table 1. Thickness of the epidermis present on the wound 10 days after the creation of a full-thickness skin

wound, um
Tabnuya 1. TonwuHa anudepmMmuca Ha paHe Yyepe3 10 cymok nocre co30aHusi KOXXHo20 0eghekma, MKM

At the front edge of the wound On the posterior edge of the wound On both wound edges together
1%t Group, Control
Mt m™m 66.25+8.94 59.5+4.21 61.7+5.18
2" Group, VAP-Gel
Mtm 51.6+3.51 46.3+3.81 48.0+£2.05
p 0.1785 0.0586 0.0495
3 Group, HydroTac Transparent
Mzt ™ 40.2+5.48 46.6+7.33 42.246.00
p 0.0475 0.1765 0.0489
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The impact of the wound healing process and
dressing materials on the rats’ overall health was
assessed using an immunological study. Before
the full-thickness skin defect was created, the white
blood cells count of all experimental groups were
nearly identical. However, 20 days after the pro-
cedure, all rats showed an increase in segmented
neutrophils and a decrease in lymphocytes in their
blood. Furthermore, rats in the 3 group (treated
with HydroTac Transparent) had a lower proportion
of eosinophils compared to the control group.

There were no statistically significant changes
in the phagocytic index of blood neutrophils 20 days
after the creation of the full-thickness skin defect

compared to the initial state. The same applied to
the NBT test scores.

An evaluation of neutrophilic leukocyte ac-
tivity in wound surface flushes, conducted 4 days
post-operation, showed a reduced phagocytic index
in 2" group of animals (Table 2). Despite this reduc-
tion and the previously observed Vap-Gel penetra-
tion into the wound, no adverse effects were noted
on wound contraction or epidermization. This indi-
cates that neutrophilic leukocytes, while important
for controlling wound microflora, may play a less
critical role than other cell types in the healing
of full-thickness skin defects when pathogenic
microorganisms are absent.

Table 2. Indicators of phagocytic activity of neutrophils in wound surface flushes, taken 4 days after the

creation of a full-thickness skin wound

Tabnuya 2. lNokaszamernu ¢hazouumapHoOU akmusHOCMU Helimpogusioe 8 CMbI8ax C paHesol MosepxHocmu,
835IMbIX Yepe3 4 OHS rocrie HaHeceHUs KOXHo20 0ecghekma

Bieups Phagocytic index Phagocytic index
P (with adhered particles), % (without adhered particles), %

1st Group,

Control 72.25+3.56 55.6+5.24

2" Group, 59.942.92 36.2+6.89

VAP-Gel p,,=0.0155 p,,=0.0553
82.6+3.15 64.8+2.87

3" Group, _ -

HydroTac Transparent g 13;%%‘(‘)%51 S 1-3;%' 2)%25%
2-3 * 2-3 °

A correlation analysis was performed to identify
relationships between the quantitative parameters
obtained from the measurements. Among the most
significant indicators characterizing the wound
healing process, the following correlations were
observed: a strong positive correlation between the
duration of healing of a full-thickness skin defect
and the degree of its epidermization (estimated at
13th day of healing, r = 0.78; p = 0.0010), and a
moderate negative correlation between the rate of
wound healing and the total duration of this process
(r=-0.53; p =-0.0511).

The duration of skin regeneration was also
positively associated with the relative content of
segmented neutrophils in the blood taken 20 days
post-surgery (r = 0.56; p = 0.0384), and negatively
associated with the relative content of lymphocytes
in the same samples (r = —0.67; p = 0.0094).

These findings demonstrate that the wound
healing process is not merely a local phenomenon
but rather a systemic process involving the entire
organism.

Conclusion

A study conducted on 31 laboratory rats, in
which a full-thickness skin defect was simulated
in the interscapular region, aimed to identify the
effects of three types of dressings on the healing

66

process. Despite the varying conditions created by
these dressings on the wound surface, they gen-
erally ensured a primarily similar course of wound
healing. Rats in all groups exhibited consistent
weight gain during the first 20 days of the study.
Granulation tissue successfully formed at the site of
the wound, and the skin defect was reduced in size
by contraction and simultaneously epidermization
due to the growth of the epidermis from the adja-
cent intact skin.

A more detailed analysis revealed specific
features of wound healing in the different groups.
In the control group, gauze threads and thin fibers
from these threads could become embedded
in the granulation tissue. In the 2™ group (VAP-
Gel), hydrogel particles demonstrated the ability
to incorporate to the granulation tissue. This
phenomenon requires further study, given that the
20-day follow-up period used in the study may not
fully reflect the long-term effects of using these
dressings, especially for chronic wounds. Although
neutrophil granulocytes on the wound surface
exhibited reduced phagocytic activity, this did not
significantly affect the overall wound healing rate.
In the 3™ group (HydroTac Transparent), a certain
slowdown in the rate of regeneration was observed,
likely due to the less active growth of the epidermis
under the wound surface.
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It suggests that hydrogel dressings offer
some advantages over traditional gauze in healing
uninfected wounds. However, the observed changes
in granulation tissue structure and local immune
response suggest the need for further research

to better understand the mechanisms of hydrogel
dressings and optimize their application in medical
care. Overall, the data obtained can serve as a basis
for further improvement of dressings designed to
provide optimal conditions for wound healing.
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