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Abstract. In the modern context, there is a growing need to develop a relevant experimental model of a skin wound
that closely replicates the regeneration processes occurring in human wounds. The aim of this study was to develop a
method to prevent premature contraction of wound edges during the experimental modelling of a full-thickness skin
wound in pigs, thereby creating optimal conditions for evaluating the effectiveness of local treatment approaches.
An experimental study was conducted on a white pig weighing 15 kg. A full-thickness skin wound measuring 5x5 cm
was created on the animal’s back under thiopental sodium anaesthesia at a dosage of 80 mg/kg. Tissue samples were
collected from the wound site via punch biopsy under general anaesthesia, fixed in 10% neutral formalin, and embedded
in paraffin using standard histological techniques. Deparaffinised sections were stained with haematoxylin and eosin.
A computer program was developed in Python to calculate the wound area using the Monte Carlo method. To visualise
the results and observe trends, graphical representations in the form of diagrams were used. The study demonstrated
the feasibility of modulating contraction in full-thickness skin defects by applying incisions. The most effective method
involved tangential incisions at each corner of the wound, each measuring up to 1 cm in length. This technique reduced
the degree of wound edge contraction. On day 28 of observation, the wound area in the experimental group was 69.3%
of the original size, compared to 39.3% in the control group. To accurately assess the effectiveness of treatments for full-
thickness skin wounds in porcine models, it is essential to maintain a wound of appropriate size for at least 28 days to
allow for observation of scar tissue formation. The proposed wound model enables controlled modulation of contraction
and preserves an adequate wound surface area for the duration necessary to study scar formation processes
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INTRODUCTION

The repair of full-thickness skin wounds is governed by
complex mechanisms of tissue regeneration and repair.

In contrast, pig skin closely resembles human skin in
both structure and function. It features a thick epidermis,

Novel therapeutic agents are continually being developed,
particularly those targeting the restoration of the damaged
dermal matrix. To evaluate the effectiveness of such treat-
ments, various animal models are used that aim to repli-
cate the characteristics of human skin wounds. However,
the skin of small laboratory animals — such as rodents and
rabbits - differs significantly from human skin, with wound
healing in these species primarily occurring through con-
traction rather than re-epithelialisation. Additionally,
their limited skin surface area often necessitates the use of
a large number of animals to obtain sufficient experimen-
tal material, which can increase variability and reduce the
reliability of results.

Suggested Citation:

dense collagen and elastic fibres in the dermis, and the
presence of hair and sweat glands. D.W. Hamilton et al. [1]
emphasise that pigs and humans share similar physiologi-
cal and anatomical characteristics, resulting in comparable
mechanisms of wound healing. However, the authors also
highlight the need for further research to establish pigs as
a reliable model for studying human wound healing pro-
cesses. Moreover, T. Ryk [2] suggests that pigs hold promise
as potential organ donors for humans, further underscor-
ing their biomedical relevance.

J. Shiff et al. [3] also support the use of the porcine
wound model, arguing that it more accurately reflects the
processes of wound repair in humans compared to rodent
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models. M. Elloso et al. [4] highlight the advantages of the
porcine model for advancing the understanding of wound
biology and developing new therapeutic strategies. This
model plays a crucial role in preclinical research by effec-
tively bridging the gap between in vitro studies and clini-
cal trials. Additionally, M. Tucci et al. [5] point out that the
body size of pigs offers sufficient skin surface to allow for
the creation of multiple wounds on a single animal. This
minimises the influence of extraneous factors and reduces
inter-subject variability.

According to R.B. Diller & A.]. Tabor [6], one of the key
factors in wound regeneration is the condition of the extra-
cellular matrix, which is actively involved in all phases of
the healing process. Restoration of dermal integrity through
the regeneration of the dermal matrix can significantly im-
prove treatment outcomes by promoting the formation of a
structured and elastic scar with tensile strength and elastic-
ity comparable to those of intact dermis. In cases where the
dermis is damaged, E.M. Tottoli et al.[7] argue that advanced
technologies are required, as routine clinical methods of
local wound treatment are often insufficient to address
the complexity of full-thickness skin defects effectively.

P. Bargavi et al. [8] note that when the microarchitec-
ture of a bioengineered product closely mimics the natural
extracellular matrix (ECM), it can effectively promote cell
growth, ECM deposition, and the formation of new tissue.
Similarly, J. Xu et al. [9] provide evidence that ECM sub-
stitutes create a microenvironment resembling native epi-
dermal or dermal tissue, thereby supporting cell migration,
angiogenesis, proliferation, differentiation, and ECM pro-
duction during the wound healing process. C. Dai et al. [10]
describe various commercially available skin substitutes
designed to replace the ECM, derived from autologous, al-
logeneic, or xenogeneic sources.

To evaluate the efficacy of dermal substitutes, full-
thickness wound models are commonly employed. The fun-
damental principles for creating such models are outlined
in the work of T.Y. Kuo et al. [11], who provide recommen-
dations regarding the optimal wound size, location on the
pig’s body, and the advisable number of wounds. Adhering
to these recommendations is essential to avoid negatively
impacting the wound healing process. For instance, placing
wounds too close to one another may impair local blood
circulation, while increasing the number and total area of
wounds can induce systemic effects in the animal. These
systemic changes may lead to infectious complications and
can compromise the validity of experimental data by in-
fluencing the effectiveness of local treatment under condi-
tions of general physiological stress in the animal.

Wound No. 1

Wound No. 2

Since one of the primary criteria for evaluating local
treatment is the rate of wound area reduction, it is essen-
tial to understand the underlying mechanisms driving this
process in experimental models. However, contemporary
literature pays insufficient attention to the role of wound
edge contraction in area reduction, which may lead to
misinterpretation of results when assessing the effective-
ness of local treatment strategies in wound repair. Given
this issue, and the lack of solutions proposed in the cur-
rent literature to address it, the author aimed to investi-
gate methods for minimising the influence of wound edge
contraction on granulation tissue formation. The objective
was to establish a more relevant experimental model of a
full-thickness skin wound that would allow for accurate as-
sessment of the effectiveness of a dermal matrix substitute
derived from porcine dermis, as a promising method for re-
storing the native extracellular matrix in damaged dermal
tissue.

MATERIALS AND METHODS

A white pig weighing 15 kg was used for the experimental
study. The animal was housed in the vivarium of 1.Ya. Hor-
bachevsky Ternopil National Medical University, Ministry
of Health of Ukraine, and maintained on a standard diet
in accordance with sanitary-hygienic regulations and Good
Laboratory Practice (GLP) standards [12]. The surgical in-
tervention was conducted during morning hours between
March and May 2024, in full compliance with the gener-
al principles and provisions of the European Convention
for the Protection of Vertebrate Animals Used for Exper-
imental and Other Scientific Purposes [13], the Bioethics
Guidelines [14], and the Law of Ukraine No. 3447-1V [15].
The Bioethics Commission of I.Ya. Horbachevsky Ternopil
National Medical University confirmed that no violations
of ethical standards occurred during the study (Protocol
No. 80, dated 10 January 2025).

A full-thickness skin wound measuring 5x5 cm was
created on the pig’s back by excising a skin flap along with
subcutaneous fat down to the superficial fascia, under thi-
opental sodium anaesthesia at a dosage of 80 mg/kg. The
dynamics of wound healing were monitored over time
without any intervention at the wound edges. Wound area
measurements were taken on days 1, 7, 14, and 28 of the ex-
periment. The wounds were divided into two groups: Group
I received only aseptic dressings, while Group II was treat-
ed with an acellular dermal matrix derived from porcine
skin. To investigate the effect of mechanical manipulation
of wound edges on wound contraction, the wound varia-
tions illustrated in Figure 1 were created on the pig’s back.

Wound No. 3

Figure 1. Variants of forming full-thickness wounds
Notes: wound No. 1: 5x5 cm, 1 cm incisions were made perpendicular to the wound edge; wound No. 2: 5x5 cm with linear
incisions at the corners of the wound 1 cm long; wound No. 3: 5x5 cm, without affecting the wound edges (control group)
Source: created by the author
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To assess the degree of structural changes within the
wound, a morphological study was conducted. On the 28"
day of the experiment, under general anaesthesia induced
by sodium thiopental, wound tissue samples were collected
using a 6 mm diameter punch biopsy. The specimens were
fixed in 10% neutral formalin solution and embedded in
paraffin blocks. Cross-sections 5-6 um thick were prepared
using a microtome. The resulting histological sections
were stained with haematoxylin and eosin for microscopic
examination (eyepiece 10x, objective 20x). To calculate the
wound area, the Monte Carlo method was employed [16]. For
this purpose, a custom computer program was developed
using the Python programming language. The program is
based on an algorithm comprising the following stages:

Selection of a bounding figure: A simple geometric
shape (e.g., a square or rectangle) that completely encloses
the wound area is selected. The area of this shape can be
calculated using standard geometric formulas.

Generation of random points: A large number of ran-
dom points are generated within the bounding figure. The
coordinates of these points are determined using random
number generators.

Determination of point inclusion: Each randomly
generated point is evaluated to determine whether it lies
within the wound boundary. This is achieved by analysing
the coordinates of the point in relation to the mathemati-
cal description of the wound’s perimeter.

Calculation of point fraction: The proportion of
points falling within the wound area is calculated relative
to the total number of generated points.

Estimation of wound area: The wound area is then
estimated by multiplying the area of the bounding figure by
the fraction of points that lie within the wound boundary (1).

N ful
Sfigure = Sbounding figure’ S;Vic;jlu , (1)
— the area of the wound under study;
pounding fiwre — L€ area of the bounding figure; N, ..., —
the number of points falling within the wound area; N, ., —

the total number of generated points.

where Sﬁgm

15t day

7t day

Group II

The use of this algorithm enables accurate estimation
of wound area, even for irregularly shaped surfaces, thereby
providing an objective assessment of wound size at various
stages of treatment. The image resolution used was 37 pix-
els/cm. The bounding figure was defined as a square with a
side length of 6 cm. The number of pixels (points) within the
bounding figure was calculated as the product of the area of
the bounding figure and the number of pixels per cm? (2):

N=6-372=49,284. 2)

To analyse trends in the change of wound surface area
across the observation groups, a graphical method was em-
ployed using diagrams to visually represent the data.

RESULTS AND DISCUSSION
Based on formulas (1) and (2), the program generated a to-
tal of 49,284 random points. Each point was evaluated to
determine whether it fell within the wound image or out-
side of it, in accordance with the aforementioned formulas.
An example of the program’s execution and output is pre-
sented in Figure 2.

valerii@home: ~/ProjectPy/motecarlo | ©

dhome:~S mc

valerii@home:~/ProjectPy/motecarlo$ python3 ./s.py

S bounding figure - 36 cm2
N total - total number of points generated -49284

S wound area - 24,7

o ]

Figure 2. The result of the program for calculating the
wound area using the Monte Carlo method
Source: created by the author

During the study, the dynamics of wound area reduc-
tion were monitored in two observation groups: Group I
consisted of wounds closed without the use of a dermal
matrix substitute, while Group II involved closure with an
acellular dermal matrix derived from porcine skin (Fig. 3).

Figure 3. Dynamics of change in the area of the full-thickness wound of the first and second groups

Source: created by the author

During the observation period from day 1 to day 28, it
was noted that the wound areas in both groups decreased at
a similar rate. Visual assessment confirmed that the wound
areas were so closely aligned that precise digital measure-
ment was deemed unnecessary, as measurement accuracy

in this context was not considered critical. By day 28, there
was virtually no difference in wound area between the two
observation groups. Of particular note, a marked reduction
in wound area in both groups was already apparent by day
7, which is consistent with the findings of R. Elia et al. [17].
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Under such conditions, it becomes impractical to evaluate
the therapeutic effectiveness of the acellular dermal ma-
trix in treating full-thickness skin defects. Figure 4 pre-
sents the histological findings from a biopsy taken from a
Group I wound, while Figure 5 shows the histological result
from a Group II wound on day 28 of the experiment.

Figure 4. Biopsy from a wound of Group I
Source: created by the author

Figure 5. Biopsy from a wound of Group II
Source: created by the author

Both histological preparations revealed young con-
nective tissue characterised by a high density of fibroblasts
and focal lymphomacrophage infiltration. The connective
tissue was well vascularised, with newly formed blood ves-
sels visible. These findings suggest that the reduction in
wound area was not primarily due to re-epithelialisation
over newly formed granulation tissue, but rather due to
contraction of the wound edges. The absence of a signif-
icant difference in granulation tissue formation between
the two observation groups supports the hypothesis that
an experimental model of a full-thickness wound in pig
skin must meet specific temporal criteria. As noted by
V. Coger et al. [18], the regeneration of full-thickness skin
defects follows defined time intervals. Therefore, for such a
model to remain relevant, it is essential to preserve a suf-
ficient wound area for a certain duration — ensuring that
closure does not occur predominantly through wound edge
contraction. S.0. Udegbunam et al. [19] also emphasise the
influence of wound edge contraction on the restoration of
skin integrity. The strong tendency of full-thickness skin
defects to contract is further highlighted by H.A. Wallace et
al. [20], who reported that wound contraction contributed
to 88% of closure, while scar formation accounted for only
12% of the wound surface.

A detailed analysis of the wound contraction mecha-
nism is presented by S.E. Cross et al. [21], who demonstrat-
ed that excision of granulation tissue within the wound bed

had no effect on contraction. Similarly, cutting the wound
edges down to the deep fascia did not prevent contraction;
on the contrary, it led to rapid adhesion of the wound edg-
es to the wound bed, followed by resumed inward migra-
tion. The study showed that granulation tissue formed in
the wound centre does not significantly contribute to con-
traction. Instead, a narrow rim of newly proliferated fibro-
blasts, located beneath the wound margin and measuring
1-2 mm in width, is responsible for wound closure. This
mass of fibroblasts forms a subcutaneous “picture frame”,
anchoring the dermal edges to the underlying deep fascia
and pulling the intact dermis inward through directed col-
lective migration.

It is important to note that in several classical exci-
sional wound models - particularly in mice, as demon-
strated by D.S. Masson-Meyers et al. [22] — healing occurs
predominantly through contraction, which constitutes a
significant component of the wound closure process. Tra-
ditionally, it was believed that complete wound closure by
contraction was characteristic only of animals with highly
mobile skin, such as guinea pigs, rabbits, and rats. Howev-
er, the present findings clearly indicate that even animals
with relatively immobile skin, such as pigs, also experience
substantial contraction, which can result in a marked re-
duction of the wound area. In the course of the conducted
observations on full-thickness defect closure in pig skin,
it was found that the contraction of wound edges in pigs
was sufficiently pronounced to draw the surrounding skin
inward, thereby significantly contributing to the closure of
the wound defect.

S.A. Park et al. [23] and X. Wang et al. [24] addressed
a similar issue in rodents by developing a splinted wound
model to suppress dermal contraction and improve the
translational relevance of the mouse model for studying
human wound healing. This technique involves the crea-
tion of full-thickness wounds on the dorsal surface of the
mouse, followed by the placement of a silicone splint at the
wound site, which is then secured to the skin with sutures
to prevent contraction. Consequently, wound healing in
this model proceeds via granulation tissue formation and
re-epithelialisation, closely mimicking the human healing
process. However, no studies have been reported in the
literature describing the application of similar mechani-
cal interventions to prevent wound contraction in porcine
models. This highlights a significant gap and the need for
further research to develop and validate methods that can
suppress contraction in pigs, thereby increasing the rel-
evance of this model for studying full-thickness wound
healing in humans.

According to the hypothesis proposed by the author
of this study, mechanical damage to the wound edges
would result in disruption of the collagen fibres to which
myofibroblasts are attached. It was anticipated that such
disruption would weaken the contractile forces responsi-
ble for wound narrowing and thereby slow the reduction
of wound area. This hypothesis was informed by the find-
ings of S.M. Karppinen et al. [25] and F. Chang et al. [26],
who reported that myofibroblasts play a central role in
wound contraction. These cells exert contractile forc-
es by attaching to the extracellular matrix via integrins
and generating tension through stress fibres rich in al-
pha-smooth muscle actin.
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Figure 6 illustrates the dynamics of changes in wound
surface area during the observation period following me-
chanical disruption of the wound edges in wound No. 1
and wound No. 2. Wound No. 3 served as the control. In
determining the number and orientation of incisions, the
author followed several guiding principles: to ensure that

Wound No. 1

14hday | o

_Wound No. 2

the additional trauma to the wound edges did not increase
the risk of infection; to preserve the overall wound contour,
thereby enabling accurate measurement of the wound area
throughout the observation period; and to retain the possi-
bility of fixing a bioengineered product to the wound edges
for improved attachment if necessary.

Wound No. 3

Figure 6. Dynamics of change in wound area

Source: created by the author

The application of different methods of mechanical
intervention on the wound edges resulted in varying ef-
fects, as evidenced by differing degrees of wound area re-
duction over the observation period. The use of the Monte

Carlo method enabled accurate and efficient calculation of
wound surface area, even for irregularly shaped wounds.
The results of wound area measurements obtained using
this method are presented in Table 1.

Table 1. Wound area in sq. cm

1st day 33,814 24.7 34,088 24.9 34,499 25.2
14" day 25,053 18.3 27,928 20.4 22,999 16.8
28 day 11,363 8.3 23,615 17.25 13,553 9.9

Source: created by the author

By day 14, a reduction in wound area was observed
across all wounds. The measured areas were as follows:
wound No. 1 - 18.3 cm?, wound No. 2 - 20.4 cm?, and
wound No. 3 (control) - 16.6 cm?. These results indi-
cate that the incisions made at the wound edges did not
halt the contraction process but rather reduced its rate.
Specifically, wound No. 1 showed a 25.9% reduction in
area, wound No. 2 a reduction of 18.1%, and the control
wound No. 3 a reduction of 33.3%. Between days 14 and
28, the contraction of wound edges continued, albeit at
differing rates. Although more incisions were made on

the edges of wound No. 1 than wound No. 2, its area con-
tinued to decrease, reaching 33.6% of its original size by
day 28. This value was only slightly higher than that of
the control wound (wound No. 3), which had reduced to
39.3% of its initial area. Notably, wound No. 2 preserved
the largest residual area, maintaining 69.3% of its initial
surface area by day 28. To assess the results, the relative
change in wound area was evaluated as a percentage of
the original wound size rather than using absolute val-
ues. These findings are presented in Table 2 and visual-
ised in Figure 7.
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Table 2. Wound area indicators in % relative to the initial value

Wound No. 1 Wound No. 2 Wound No. 3
15t day 100 100 100
14" day 74.1 81.9 66.7
28 day 33.6 69.3 39.3
Source: created by the author
100 T
90 [ I
80 1 *day
60 1T_
50 T 14™ day
40 1T
20 28t day
20 T
10 1
0 Wound No. 1 Wound No. 2 Wound No. 3

Figure 7. Wound area indicators in % relative to the initial value

Source: created by the author

The diagram presented in Figure 7 clearly illustrates
the trend in wound surface area changes across the differ-
ent wounds. A common pattern is evident: up to day 14,
the rate of wound contraction is lower than during the pe-
riod from day 14 to day 28. The findings demonstrate that
disrupting the integrity of the wound edges can reduce
the contraction process. However, analysis of the results
for wound No. 1 indicates that a greater number of inci-
sions, compared to wound No. 2, did not yield the expected
outcome. The author suggests that it is not the number of
incisions but rather their anatomical location that plays a
more significant role in preventing or reducing the rate of
wound edge contraction. Additionally, it is important to
consider that the rate of contraction increases after day
14. Therefore, to effectively control this process, supple-
mentary interventions at the wound edges may be required
during this later stage of healing.

CONCLUSIONS
Wound contraction is a fundamental healing mechanism
aimed at reducing the size of the tissue defect and, con-
sequently, the volume of tissue requiring regeneration. In
an experimental model involving the creation of a 5x5 cm
excisional wound on the back of a pig, contraction occurs
through the retraction of adjacent skin into the wound
bed. This characteristic of full-thickness wound repair in
porcine skin represents a major limitation of this mod-
el for studying wound regeneration processes relevant to
humans. Despite the dense attachment of the dermis and
subcutaneous fat to the superficial fascia in pigs, the skin
still exhibits a significant capacity to migrate centrally dur-
ing wound closure, even when all skin layers are involved.
Reducing the contractile potential of the wound edges is
therefore a key objective in developing a more represent-
ative experimental model of a full-thickness skin defect.
One potential strategy is to disrupt the integrity of colla-
gen fibres at the wound edge, which play a critical role in
driving centripetal contraction of the wound. In this study,
the application of tangential incisions at each corner of the
wound - each up to 1 cm in length — proved effective in
slowing the contraction process. By day 28, 69.3% of the

original wound area was preserved in the intervention
group, compared to only 39.3% in the control group. This
proposed wound model allows for greater control over the
contraction process and preserves a sufficient wound sur-
face area for an adequate duration, thereby enabling mean-
ingful evaluation of granulation tissue formation, re-epi-
thelialisation, and scar development in response to the
test treatment. During the healing process, the excisional
full-thickness wound tends to assume an irregular, star-
shaped configuration. This indicates that the surrounding
skin does not contract uniformly; rather, skin edges equi-
distant from the wound centre move inward at varying
speeds. This irregularity complicates planimetric analysis
during experimental observation. It is also noteworthy that
the inhibitory effect of edge disruption begins to dimin-
ish once the wound edges become closely opposed to the
wound bed - a process that typically begins around days 10
to 12. From this point, contraction accelerates again, de-
spite prior mechanical disruption of the wound margins.
This observation highlights the need for further investiga-
tion into additional or sustained interventions that may be
required beyond this critical period to effectively control
wound narrowing and ensure the maintenance of a consist-
ent wound area for experimental purposes.
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Experimental modelling of full-thickness skin wounds in pigs

OCo6MBOCTI eKCNepuMeHTa/IbHOIro MoAe/TIioBaHHSA
NOBHOLUAPOBOiI paHU LUKiPU CBUHI

OnekcaHpap KynaHaa

AcnipaHT

TepHOMINbCbKMIN HaLliOHaNbHUIN MeAUYHUIM YHiBepcuTeT iM. |. 4. TopbaueBCbKoro
46001, MampgaH Boni, 1, M. TepHonNinb, YKpaiHa
https://orcid.org/0009-0004-1975-511X

AHoTauif. B cyyacHOMY CBiTi icHYe HeOGXiqHICTh CTBOPEHHS PeBaJIeHTHOI eKCcIiepMMeHTaTbHOT MOIeNTi paHy MIKipH, sika
6 MaKkCMMaJIbHO BiZTBOpIOBajIa MPOIECH pereHepaliii, 1o BigOyBalThCS B paHi JoayHu. MeTa cTaTTi mossrana y cipoobi
CTBOpEHHSI TTOTIepeI’KeHHST 3aBUaCHOI KOHTpaKIIii KpaiB paHu Mpy eKCIiepyuMeHTaIbHOMY MO eTI0BaHHI ITOBHOIIAPOBO1
paHM MIKipM CBMHI, 1[0 JO3BOJUTH CTBOPUTYU ONTMMAaJIbHI YMOBMU IJisi BUBYEHHS e(eKTMBHOCTiI CIIOCOOY MicCIieBOTO
nikyBaHHs. [IpoBemeHO eKcIepuMeHTaabHe NOCTiIKeHHS Ha CBMHI 6i0i mopony, Baroio 15 kr. [TOBHOIIAPOBY paHy
po3mMipom 5x5 ¢M 3MoOIenbOBaHO Ha CIMHI TBApMHU IiJ TioleHTaa-HaTPieBMM HApKO30M 3 po3paxyHKy 80 MI/Kr. 3a
JIOTIOMOTOI0 MaHy-6iorcii mig 3araabHMM 00€360IeHHSIM BMIyUYE€HO TKaHWHY 3 paHu, o dikcyBamics B 10 % posunHi
HejiTpasbHOTO GOpMaTiHy i yIIibHIOBaIMCS MapadiHoM 3a CTaHAAPTHOI MeToauKow. demapadinizoBaHi 3pisu 6yno
nohapboBaHO TeMATOKCMITIHOM i e03uMHOM. [l 06YMCIeHHS TUIOIi paHu MeTtomoM MoHTe-Kapino 6ysno po3pobieHo
KOMIT' IOTepHY TIporpaMy MOBOIO MporpamyBaHHsI Python. Bukopucrano rpadgiunmii MeTon y BUMISLI Hiarpam majis
Bisyastizalii pe3ysnbTaTiB JOCIIIKeHHS i CllocTepeXkeHHs TeHJeHIlili. OTpMMaHO MOX/IMBICTh KOPUTYIOUOTO BIUIMBY Ha
Mpoliec KOHTpakiii KpaiB MOBHOIIAPOBOTO AedeKTy WIKipK 3a JOTIOMOrol0 Haipi3iB. Hait6inbur onTMMaabHUM € BapiaHT
paHu, 1o nepenbavae TaHTeHIiaIbHI HAIPi3M B KOKHOMY KYTi paHM TOBXKUHOW 0 1 cM. 3aCTOCOBaHA MeTOOUKA BIUIUBY
Ha Kpai paHy JOB30/1M/Ia 3MEHIINUTH CTYIIiHb CKOPOUeHHSI KpaiB panu. Ha 28 o6y criocTepeskeHHS TUTONA PAaHYU CTAHOBMIIA
69,3 % Bim 1moyaTKOBOi, BiAIIOBiAHO IIOIA KOHTPOJbHOI paHM cTaHOBWIA 39,3 % Bim ii 1moyaTkoBOro 3Ha4YeHHSs. st
BM3HaueHHs e(DeKTUBHOCTI JIIKyBaHHS MOBHOIIAPOBOI paHM IIKipM B eKCIIePUMEHTI Ha CBUHI HeOOXiIHO 36epiraTu paHy
BiJMTOBiZHOI TUIOIIi MPOTATOM He MeHiIie 28 1i6 111 BUBYeHHs rpoiiecy GopMyBaHHS pybiieBoi TKAaHMHM. 3alIPOTIOHOBaHA
MOJIe/b PaHU JA€ MOKIUBICTh KOHTDPOJIOBATM Tepedir KOHTpakilii, 36epiraT Ha HeOOXiIHMIT Yac HOCTATHIO ILIOILY
PaHOBOI MOBEPXHI [I7Is1 BUBUEHHSI Mpoliecy GOpMyBaHHS PyOLeBOi TKAHVHM

Knio4oBi cnoBa: exciusiiiHa Mofiesib paHi; MOJe/Tb Ha CBMHI; KOHTPaKIlis KpaiB paHu; IJIOIIA PaH!; 3aKUBJIEHHS paHU;
JlepMaJIbHUII MaTPUKC
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