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ABSTRACT. Background. Society's need for modern implants and tissue engineering products is steadily growing due to
the increase in the number of surgical interventions caused by various diseases, injuries and age-related changes. An in-
creasing number of materials based on synthetic polymers, intended for implantation in the tissues of a living organism, are
becoming widely used in medical practice. The aim of this work was to study the cytotoxicity and analysis of cellular
reactions to the implantation of polyurethaneureas with immobilized ifosfamide, synthesized using 4,4'-diaminodiphenyl-
methane and 3,6-dioxyoctane-1,8-diamine as macrochain extenders by the method of tissue culture of fibroblasts and by
means of the implantation test. Results. Using the method of tissue culture of fibroblast cells, it was shown that the dynamics
and nature of the growth of cellular elements during cultivation in experimental vials with composite materials based on
polyurethaneureas, including ifosfamide, did not differ significantly from control cultures, which allows us to conclude that
the extracts from the studied cells do not have a cytotoxic effect materials on cultured cells. It was established that the
implantation of test samples of polyurethaneureas in the body of experimental animals led to the development of cellular
reactions typical for aseptic inflammation, without signs of acute inflammatory and other reactive processes. Histological
studies have shown that the studied samples are biocompatible with the tissues of experimental animals. Implantation of
polymer samples with ifosfamide led to the development of intense cellular reactions in the area where the implants were
placed. The content of ifosfamide in the polymer matrix probably affected the proliferation of cellular elements in implantion
site, as a result of which regenerative processes were inhibited in the early stages of the study. Conclusion. Based on the
results of the research, it was shown that the developed composite materials based on polyurethaneureas with ifosfamide do
not have a pronounced cytotoxic effect, are biocompatible and promising materials for use in medical practice during anti-
tumor therapy.
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Background by various diseases, injuries, and age-related changes.
The need of society for modern implants and tis- The development, design and modification of implan-
sue engineering products is steadily increasing due to tation materials and products based on metals and al-

the growing number of surgical interventions caused
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loys, bioceramics and bioglasses, natural and syn-
thetic polymers lead to an exponential growth of
functional replacements for damaged tissues [1-4].

An increasing number of materials based on syn-
thetic polymers intended for implantation into living
tissues are being widely used in medical practice [5-
7]. The growing interest in polymer implantation ma-
terials is due to their unique mechanical and physico-
chemical properties, non-toxicity, and biocompatibil-
ity. Thanks to this, polymer materials can be
"adapted" for various purposes in practical medicine,
and the ability to introduce modifications into the
structure of synthesized polymers allows the creation
of new biocompatible composite materials with the
necessary set of specified properties and characteris-
tics. An undeniable advantage of polymer materials
for creating modern implants is that polymers can be
functionalized with various medicinal drugs and bio-
logically active substances, which significantly ex-
pands their application range and substantially in-
creases their bioavailability and, accordingly, their ef-
fectiveness [8]. Such implants can become powerful
therapeutic agents for diseases that are not amenable
to effective treatment, and their biological activity,
providing continuous therapy, can exert a targeted ef-
fect on the source of the pathological process at the
application site for a defined period, sparing the tis-
sues and organs of the body from many side effects
of such substances.

One of the main problems in the application of
polymer materials in medical practice as implants is
their interaction with the surrounding tissues of the
body. Studying the cellular reactions at the implant-
tissue interface is an extremely important issue for
understanding the degree of biocompatibility and ef-
fectiveness of implanted materials, as well as ways to
minimize the possible negative impact of implanted
materials throughout their functional lifespan. It is
known that the immune system, which is formed by a
complex network of cells, induces an inflammatory
response to tissue damage during the implantation
procedure, the presence of a foreign body in living
tissue or bacterial infection. As a result, varying de-
grees of cellular reactions are observed, leading to
subsequent fibrosis and isolation of the implants,
which can impair the diffusion of the drug into the
surrounding tissues [9-11], sometimes even to the
complete loss of their functionality. Therefore, the
search for new and modification of existing polymer
implantation materials aimed at minimizing the cellu-
lar response of tissues while simultaneously increas-
ing the effectiveness of the use of implanted materi-
als/products without losing their functionality is a rel-
evant task.

One of the types of polymer materials used in
medicine as implants are polyurethanes containing bi-
ologically active substances and medicinal drugs in
their composition [12], which, under the influence of
the internal environment of the body, are released into
the surrounding tissues, exerting a therapeutic effect

at the implantation site and can influence the the
growth and development of cellular elements in the
connective tissue surrounding the implant and the bi-
ocompatibility of the implantation material as a
whole. Therefore, studying the effect of prolonged
forms of biologically active substances and medicinal
drugs in the composition of polymer implants on the
growth of cellular elements under in vitro conditions
is a necessary stage of research, which will allow pre-
dicting the effectiveness of the developed materials
and assessing their biocompatibility for further imple-
mentation in medical practice.

There are known works aimed at developing pol-
ymer implantation materials with immobilized anti-
tumor agents, in particular ifosfamide, as means of
adjuvant therapy in the treatment of pathological ne-
oplasms [13-15].

Ifosfamide (IFO) is a cytostatic medicinal drug
from the group of oxazaphosphorines, which is used
for the comprehensive treatment of malignant neo-
plasms (lung cancer, ovarian cancer, breast cancer,
cervical cancer, soft tissue sarcomas). In the liver,
IFO is activated to the active metabolite ifosfamide
mustard, whose antitumor effect is due to alkylation
of nucleophilic centers, disruption of DNA replica-
tion and RNA transcription, leading to impaired nu-
cleic acid function [16].

Considering that the prolonged form of IFO in
the composition of polymer implants can influence
the growth and development of cellular elements un-
der in vivo conditions, studies of its cytotoxic effect
using the express method of toxicological evaluation
of fibroblast tissue culture with subsequent assess-
ment of its biocompatibility upon implantation in ex-
perimental animals are relevant.

The aim of this work was to study the cytotoxi-
city and analyze the cellular reactions to the implan-
tation of polyurethaneureas with immobilized
ifosfamide, synthesized using 4,4'-diaminodiphenyl-
methane (DADPh) and 3,6-dioxyoctane-1,8-diamine
(DAZ2) as chain extenders, using fibroblast tissue cul-
ture methods and histological techniques.

Materials and Methods

The objects of the study were polyurethaneureas
(PUUs) synthesized based on a diisocyanate prepoly-
mer (DFP) wusing 4,4'-diaminodiphenylmethane
(DADPh) and 3,6-dioxyoctane-1,8-diamine (DA2) as
chain extenders in a molar ratio of DADPh to DA2 of
0.3:0.7, and PUUs with immobilized IFO in the
amount of 1 wt%,; abbreviations: DFP-30DADPh-
70DA2, DFP-30DADPh-70DA2+IFO [17, 18].

Holoxan® - (RS)-N-Bis(2-chloroethyl)-1,3,2-
oxazaphosphinan-2-amine 2-oxide (Baxter, Ger-
many) — active substance Ifosfamide CsHisClaN2O.P
(Molecular weight =261.09; melting point — (39-
41)°C; log P (octanol-water) = 0.86. White crystalline
powder, well soluble in water (3780 mg/L at 25 °C);
purity 99.999%).

Fibroblast Tissue Culture Method. When study-
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ing the cytotoxicity of samples of polymer composi-
tions with IFO, the fibroblast tissue culture method
was used, which allows assessing the biocompatibil-
ity of polymer materials intended for medical use un-
der in vitro conditions [19, 20]. The method is based
on culturing under standard conditions the subcutane-
ous adipose tissue of Wistar rats, which under culti-
vation conditions gives the growth of fibroblastic el-
ements.

Fibroblast tissue culture was obtained by ex-
planting pieces of subcutaneous adipose tissue from
Wistar rats, which were placed in Carrel flasks with a
nutrient mixture consisting of solid and liquid phases.
Solid phase: rooster blood plasma, chicken embryo
extract (obtained under laboratory experimental con-
ditions). Liquid phase: medium 199 (LLC "BI-
OTESTLAB", Ukraine), bovine serum (LLC "Veter-
inary Medicine", Ukraine). Source of fibroblastic el-
ement growth — cultured tissue (subcutaneous tissue
of Wistar rats).

Preparation of Fibroblast Tissue Culture for Ex-
plantation. Experimental groups: control (cultured
tissues) and experimental (on the 3rd day of cultiva-
tion, samples of compositions were added at a rate of
100 mg of product per 1 ml of liquid phase). Each
group had 3 explantations.

Explantation Conditions. The animals were eu-
thanized using ether anesthesia. Under sterile condi-
tions, fragments of subcutaneous tissue measuring 1
x 1 cm were isolated from the posterior dorsal part of
the torso. The pieces of tissue were placed in physio-
logical solution with the addition of streptomycin
(pharmaceutical grade) at a rate of 25 ml of the drug
per 10 cm® of solution. After that, they were rinsed
three times with portions of physiological solution
without antibiotic. The initial pieces of tissue were di-
vided into separate explants with a width of no more
than 1.0-1.5 mm. The explants were transferred into
identically sized Carrel flasks with a nutrient mixture
consisting of rooster plasma and medium 199. On the
bottom of each flask, 4-5 explants were evenly
placed. An embryonic extract prepared from 10-day-
old chicken embryos was added. After the formation
of the solid phase, a mixture of bovine serum and me-
dium 199 was added to the flasks. The ratio of ingre-
dients in the nutrient medium was: medium 199 —
50%, chicken embryo extract — 10%, rooster blood
plasma — 20%, bovine serum — 20% (for flasks with a
height of 1 cm, diameter 3.5 cm). The culture was in-
Cubated at a temperature of 37°C, the liquid phase
was replaced every 3 days. On the 3rd day, the migra-
tion of cellular elements was observed. Under condi-
tions of cellular element migration, the test sample
was introduced into the experimental samples at a rate
of 100 mg per 1 ml of liquid medium. On days 3, 7,
10, and 14, observations were made of the growth of
the compact, reticular zone and the zone of migrating
fibroblastic elements, using a Carl Zeiss Primo Star
microscope at x160 magnification. Microphotog-
raphy was performed using a Canon PowerShot A640
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camera with a Soligor Adapter Tube for Canon
A610/A620 52 mm Tele. The criterion for distin-
guishing these zones was the nature of the arrange-
ment of the growing fibroblastic elements. A qualita-
tive analysis of the growth zones was performed with
a description of the nature of the growth of cellular
elements. The compact zone included areas of dense
arrangement of growing cells; the reticular zone in-
cluded areas of arrangement of cellular cords that
anastomose and branch. At the tips of isolated cellular
cords growing into the solid phase of the nutrient me-
dium to the location of isolated cells, the zone of mi-
grating elements was determined.

Implantation Test and Histological Studies. For
the purpose of histological study of cellular reactions
to the implantation of composite materials with IFO
based on PUUs and evaluation of their biocompatibil-
ity, implantation of experimental samples was carried
out in the bodies of 24 Wistar rats weighing
240+ 20 g. All manipulations with experimental ani-
mals were carried out in compliance with the princi-
ples set forth in the European Convention for the Pro-
tection of Vertebrate Animals Used for Experimental
and Other Scientific Purposes [21] and in accordance
with the Law of Ukraine "On the Protection of Ani-
mals from Cruelty" No.3447-1V of 21.02.2006.
Healthy, young sexually mature animals were used.
Model operations were performed under general an-
esthesia of laboratory animals in aseptic conditions.

Procedure of Implantation. After general anes-
thesia, the hair on the back of the animals was shaved
in the interscapular area. The surgical field was
treated with 70% ethanol solution, after which a lon-
gitudinal skin incision was made, and subcutaneous
"pockets” were formed on both sides of the spine in
the subcutaneous adipose tissue, where experimental
samples measuring 10 x 10 mm, thickness 2 mm,
were placed. Such an implantation area is character-
ized by good blood supply, high cell density of vari-
ous differentiation stages, as well as low mobility of
this zone and inaccessibility for the animal itself,
which minimizes the risk of its interference in the ex-
perimental process. After the surgical procedure, the
wound was sutured with sterile suture material. The
animals were euthanized on the 7th, 14th, 30th, and
90th day after the operation by humane euthanasia.
The experimental material (polymer sample with sur-
rounding connective tissue) was fixed in 10% forma-
lin solution and embedded in paraffin after histologi-
cal processing according to standard methods [22].
Sections 10-15 um thick were stained with hematox-
ylin and eosin. Analysis of cellular reactions and eval-
uation of the biocompatibility of composite materials
were carried out by studying histological specimens
using light microscopy with a Carl Zeiss Primo Star
microscope; microphotography was performed using
a Canon PowerShot A640 camera with a Soligor
Adapter Tube for Canon A610/A620 52 mm Tele.

Results and Discussion
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Study of Biocompatibility of Composite Materi-
als with IFO Using the Fibroblast Tissue Culture
Method In Vitro. To study the features of the dynam-
ics of growth and development of fibroblastic ele-
ments, the tissue culture method was applied. This
method allows for quick and accurate assessment of
the cytotoxic effects of test materials and their com-
ponents on connective tissue cells — rat fibroblasts,
which play an important role in the interaction be-
tween a polymer implant and connective tissue. It is
known that fibroblasts are components of the stroma
of parenchymal organs and actively participate in
morphogenesis and differentiation of specialized
cells, allowing extrapolation of data obtained in fibro-
blast cultures to in vivo studies [19, 20]. The growth

and development of cellular elements from the sub-
cutaneous tissue of Wistar rats were studied on days
3,7, 10, and 14.

Migration of fibroblastic elements in the study
of the DFP-30DADPh-70DA2 sample without IFO,
as in the control, began on the 3rd day of cultivation.
The primary zone was formed by individual cells with
a spindle-shaped form and strands oriented mostly
perpendicular to the surface of the explant; irregular
polygonal cells were also observed (Fig. 1a). For
samples with the addition of the drug IFO, migration
of fibroblastic elements in Carrel flasks also began on
the 3rd day of cultivation, but a characteristic feature
was the presence of a greater number of polygonal
and round-shaped cells (Fig. 1b).

Fig. 1. Growth of fibroblast culture on the 3rd day of cultivation. a) Migration of fibroblast-like cells. DFP-30DADPh-70DA2
without IFO. x160. b) Migration of polygonal fibroblast-like cells. DFP-30DADPh-70DA2+IFO. x160.

On the 7th day of cultivation, both in the control
and in the experimental samples (DFP-30DADPh-
70DA2 and DFP-30DADPh-70DA2+IFQ), three
growth zones formed around the explants: a compact
zone consisting of spindle-shaped and polygonal
cells; a reticular zone where bundles and strands of
cells formed; and a zone of individual migrating ele-
ments (Fig. 2). Notably, in the study of the DFP-
30DADPh-70DA2+IFO sample, the compact zone
was smaller in area than in the control and consisted
of polygonal and oval cells closely adjacent to each
other, which may indicate the influence of the pro-
longed biological action of IFO.

On the 10th day after explantation, the areas of
cell growth zones increased in all Carrel flasks. In the
study of the DFP-30DADPh-70DA2 polymer without
IFO, growth zones similar to those in control flasks
were observed, characterized by an expansion of the
growth zone of individual migrating cells with di-
verse cell forms. Tissue-like growth was observed
only in the control. In the study of the DFP-
30DADPh-70DA2+IFO sample, the pattern of
growth zone formation was similar to the polymer
sample without IFO and the control, but the areas of
growth zones were smaller. Disorientation of cells in
the reticular zone and the presence of a large number

of polygonal cellular elements with blunt processes
were noted. In flasks with the DFP-30DADPh-
7O0DA2+IFO sample, signs of degenerative changes
in fibroblastic and fibroblast-like cells in the compact
and reticular zones were detected (Fig. 3). Vacuoliza-
tion and granular degeneration of the cytoplasm were
observed.

Fig. 2. Compact and reticular growth zones of cellular
elements on the 7th day of cultivation for the DFP-30DADPh-
70DA2+IFO sample. x160.
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Fig. 3. Degenerative changes of fibroblasts in the com-
pact zone on the 10th day of cultivation for the DFP-
30DADPh-70DA2+IFO sample. x160.

On the 14th day of cultivation, the cell popula-
tion entered a phase of pronounced degeneration,
with rounding of cell bodies and complete loss of in-
tercellular contacts, both in control flasks and in all
experimental flasks.

Thus, observations of tissue cultures showed that
the dynamics and nature of cellular element growth in
experimental flasks did not significantly differ from
control cultures. This allows us to conclude that there
is no cytotoxic effect of the experimental samples on
the cultured cells.

Study of Biocompatibility of PUUs with IFO Us-
ing the Histological Method In Vivo. To histologi-
cally study cellular reactions and assess the biocom-
patibility of the obtained composite materials with
IFO, model operations for implanting PUUs samples
with IFO into the bodies of experimental animals —

: 'j*(z’lr

Wistar rats were conducted. During the experiment,
the behavioral reactions of the animals, their external
condition, and the postoperative field were moni-
tored. Daily visual assessment of the epithelial reac-
tion at the surgical site showed that the wound healed
within 3-5 days after surgery without signs of inflam-
matory reaction. Morphological examination re-
vealed virtually no degenerative changes, tumors, or
tissue necrosis in either the short-term or distant post-
operative periods. Throughout the experiment, the
implanted materials were palpable through the skin of
the animals. Implantation of the test samples did not
cause aggression or changes in the behavior of the ex-
perimental animals.

The main focus in histological studies was on
signs of inflammatory phenomena development in the
implantation zone of the polymer samples at the "im-
plant — tissue" interface. Macroscopically, connective
tissue was detected around the implanted samples at
all study periods, which separated the implanted sam-
ples from the surrounding tissues and did not differ in
color and structure from tissues distant from the im-
plantation site.

On the 7th day after surgery around the polymer
samples DFP+30DADPh+70DA2, the formation of a
thick connective tissue capsule was observed, sepa-
rating the implanted samples from the surrounding
connective tissue (Fig. 4a). The capsule exhibited a
pronounced round-cell reaction, mainly consisting of
leukocytes (polymorphonuclear neutrophils) and
monocytic-macrophage cells with pronounced phag-
ocytic activity. In some areas, young forms of fibro-
blastic elements without clear signs of maturity were
observed.

Fig. 4. Formation of connective tissue capsules around implanted samples: DFP-30DADPh-70DA2 (a), DFP-30DADPh-
70DA2+IFO (b) on the 7th day after surgery. Hematoxylin and eosin staining. x200.

Occasionally, a small number of poorly differen-
tiated cells and cellular debris were present. A mod-
erate number of blood vessels were observed, with
microcirculatory processes occurring without disturb-
ances. On the 7th day after surgery around the poly-
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mer samples DFP-30DADPh-70DA2+IFO, separa-
tion of the implanted polymer sample from the sur-
rounding tissues by a connective tissue capsule was
observed, differing in cellular composition through-
out its length. In some areas, a formed and immature
capsule was observed, whose cellular composition
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was mainly represented by round-cell elements. In
other areas, spindle-shaped fibroblasts located within
collagen fiber bundles were observed. Single local in-
filtrations with round-cell elements were noted. Mac-
rophages were present in significant quantities in cer-
tain areas of the capsule, indicating activation of
phagocytic processes (Fig. 4b). Blood vessels were
present in small numbers, without signs of microcir-
culatory disturbances.

On the 14th day after surgery around the poly-
mer samples DFP-30DADPh-70DA2, a decrease in
the thickness of the connective tissue capsule was ob-
served compared to the previous study period, due to
maturation of the capsule and the initiation of active
proliferative processes and intercellular substance
formation in the implant area. The cellular composi-
tion consisted of fibroblasts located within collagen
fiber bundles (Fig. 5a). In some areas, the capsule had
a low degree of maturity and was represented by
round-cell elements — polymorphonuclear leukocytes

r

and an intense monocytic-macrophage reaction, indi-
cating active phagocytosis. A small number of blood
vessels without microcirculatory disturbances were
characteristic at this study period. On the 14th day af-
ter surgery around the polymer samples DFP-
30DADPh-70DA2+IFO, a decrease in the thickness
of the connective tissue capsule was observed com-
pared to the previous period (Fig. 5b). The capsule
had a fairly high degree of maturity throughout its
length and was well-formed. The outer layer of the
capsule consisted of fibroblasts located within mature
collagen fiber bundles. The inner layer sometimes
contained young forms of fibroblasts and poorly dif-
ferentiated cellular elements. In some areas, the cap-
sule had a low degree of maturity and was represented
by round-cell elements — polymorphonuclear leuko-
cytes and an intense monocytic-macrophage reaction,
indicating active phagocytosis. A large number of
blood vessels of various calibers without microcircu-
latory disturbances were observed at this period.

Fig. 5. Formation of connective tissue capsules around implanted samples: DFP-30DADPh-70DA2 (a), DFP-30DADPh-
70DA2+IFO (b) on the 14th day after surgery. Hematoxylin and eosin staining. x200.

On the 30th day after surgery around the DFP-
30DADPh-70DA2 sample, a mature connective tis-
sue capsule was observed, consisting mainly of colla-
gen fiber bundles and spindle-shaped fibroblasts be-
tween them, which actively synthesized collagen and
formed intercellular substance (Fig. 6a). In some ar-
eas of the capsule, accumulations of round-cell ele-
ments — polymorphonuclear leukocytes and macro-
phages were observed. A small number of blood ves-
sels without disturbances in microcirculatory pro-
cesses were noted at this period. On the 30th day after
surgery around the DFP-30DADPh-70DA2+IFO
sample, a connective tissue capsule characterized by
a high degree of maturity was observed. It consisted
of densely arranged collagen fiber bundles and spin-
dle-shaped fibroblasts between them, oriented along
the implanted material. In some areas of the capsule,
slight round-cell infiltration was observed, mainly
represented by macrophage reaction and mild leuko-
cyte infiltration. A characteristic feature of the poly-
mer sample implantation at this period was the for-

mation of adipose tissue in the surrounding connec-
tive tissue. The number of blood vessels was small,
and microcirculatory processes in them were undis-
turbed (Fig. 6b).

On the 90th day after surgery around the im-
planted DFP-30DADPh-70DA2 sample, a fairly thin
connective tissue capsule was observed, which had a
high degree of maturity throughout its length. The
capsule consisted of bundles of wavy collagen fibers
with spindle-shaped fibroblasts between them. In
some areas of the capsule, slight foci of macrophage
infiltration were characteristic. At this study period,
single blood vessels with normal microcirculation
were observed. On the 90th day after surgery around
the implanted DFP-30DADPh-70DA2+IFO sample,
a thin and mature connective tissue capsule was ob-
served, consisting of bundles of wavy collagen fibers
and spindle-shaped fibroblasts between them. It
should be noted that the density of the capsule in-
creased due to active synthesis of collagen fibers and
other components of the extracellular matrix by fibro-
blasts. Blood vessels were present in small quantities
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with normal microcirculation.

P

Fig. 6. Formation of connective tissue capsules around implanted samples: DFP-30DADPh-70DA2 (a), DFP-30DADPh-
70DA2+IFO (b) on the 30th day after surgery. Hematoxylin and eosin staining. x200.

Thus, based on the results of histological studies,
it was established that implantation of composite ma-
terials with IFO based on multiblock PUUs (DFP-
30DADPh-70DA2, DFP-30DADPh-70DA2+I1FO)
into the bodies of experimental animals led to the de-
velopment of similar cellular reactions at all study pe-
riods. Separation of the implanted samples from the
surrounding tissues by connective tissue capsules oc-
curred already at early study periods, which did not
differ significantly from each other in thickness, cel-
lular composition or degree of maturity. Cellular re-
actions in the capsules themselves and beyond were
typical for the classical development of aseptic in-
flammation. The dynamics of inflammatory reactions
and the nature of their development were largely due
to the complex of biological processes in the focus of
inflammation, leading to the formation of formed
connective tissue capsules already at early study pe-
riods, with a tendency for full maturation by the 30th
day after implantation. Around the control implanted
samples, normalization of cellular reactions occurred
only on the 30th day after surgery, whereas with the
implantation of the composite material with IFO, pro-
nounced cellular reactions were observed even 30
days after implantation, which was most likely asso-
ciated not only with the body's reaction to the pres-
ence of a foreign material but also with the biological
activity of IFO itself and its cytostatic action. Full-
fledged formation and maturation of the connective
tissue capsule around the implanted DFP-30DADPh-
70DA2+IFO sample was also observed 30 days after
surgery. At the same time, at almost all study periods,
the capsules around the DFP-30DADPh-70DA2+IFO
sample exhibited an intense reaction of leukocytes
(polymorphonuclear neutrophils) and monocytic-
macrophage cells with pronounced phagocytic activ-
ity, associated with the process of phagocytosis to im-
plement the body's protective-compensatory mecha-
nisms.
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Conclusions

1. The biocompatibility of composite materials
based on PUUs with extenders 3,6-dioxyoctane-1,8-
diamine (DAZ2), including with IFO, was studied us-
ing the fibroblast cell culture method. It was shown
that the dynamics and nature of cellular element
growth in the experimental flasks did not significantly
differ from control cultures, allowing the conclusion
that there is no cytotoxic effect of extracts from the
studied materials on the cultured cells.

2. It was shown that implantation of the experi-
mental PUUs samples (DFP-30DADPh-70DA2,
DFP-30DADPh-70DA2+1FO) into the bodies of ex-
perimental animals led to the development of cellular
reactions typical for aseptic inflammation, without
signs of acute inflammatory and other reactive pro-
cesses. Histological studies showed that the studied
samples are biocompatible with the tissues of experi-
mental animals.

3. It was established that implantation of poly-
mer samples DFP-30DADPh-70DA2+IFO led to the
development of intense cellular reactions in the im-
plant placement zone, primarily reactions of round-
cell elements — polymorphonuclear leukocytes and
mononuclear cells (macrophages). The content of
IFO in the polymer matrix likely influenced the pro-
liferation of cellular elements in the implant place-
ment zone, resulting in inhibition of regenerative pro-
cesses at early study periods.

Prospects for Further Development

Conducting further medical and biological stud-
ies aimed at determining the possibility of using the
developed composite materials in medical practice
during antitumor therapy.
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Kyaem JI.B., Tanatenko H.A., PoxxnoBa P.A., Hapaxkaiiko JI.®., [Ipumymko C.O., TapuaBcbkuii J1.B.
BuBUYeHHSI HUTOTOKCHYHOCTI Ta aHAJI3 KJIITHHUX peakiiii Ha iMIIaHTaNi0 MoJiypeTraHcedoBuH 3 idocda-
Migom.

PE®EPAT. AktyaasHicTh. [loTpeba cycminbcTBa B Cyd4acHHX IMIDIaHTaTaX i BUpoOax TKAaHUHHOI iHXXEHe-
pii HEYXMIIBHO 3pOocTae y 3B'SI3KY 31 30UIBIICHHAM KiJTBKOCTI ONMEpAaTHBHUX BTPY4aHb, BUKIMKAHIX PI3HOMAHIT-
HUMH 3aXBOPIOBAHHSAMHE, TpaBMaM# Ta BiKOBUMH 3MiHamHu. [IInpokoro 3acTocyBaHHS B MEIUIHIH MIPAKTHILI HA0Y-
Ba€ Bce OiMblIa KiTbKICTh MaTepialiB Ha OCHOBI CHHTETHYHHX HOJIMEPIB, 110 MPU3HAYEHI AJIs IMIUIaHTaNii B TKa-
HHMHH JKUBOT'O OpraHizmy. MeTtoro 1aHoi poGoTH OyJi0 BUBYEHHS IUTOTOKCHYHOCTI Ta aHaNi3 KIITHHHUAX PeaKIii
Ha IMIUIaHTAIli}0 NOJTiypeTaHCEYOBUH 3 IMMOO1TI30BaHNM idocdamizioMm, CHHTE30BaHUX 3 BUKOPUCTAHHSM SIK HO-
JIOBXKyBayiB MakpoiaHniora 4,4’-niaminogudenunmerany ta 3,6-niokcnokran-1,8-m1iaMiny METOJJOM TKaHWHHOT
KyJIbTypH (iOpoO6IacTiB Ta 32 JOMOMOTOI0 IMIUIAHTaliHHOTO TecTy. Pe3yabTaTn. MeTo0oM TKaHUHHOT KYJIbTypH
KJIiTHH (hiOpoOIacTiB MoKa3aHo, 0 JUHAMIKA 1 XapaKTep pOCTY KJIITHHHHUX €JIEMEHTIB P KyJIbTHBYBaHHI B J10-
cmigHuX (hIaKkoHaX 3 KOMITO3MIIHHUME MaTepialaMHd Ha OCHOBI MONiypeTaHCEYOBWH, B TOMY dHCIHi 3 ioc-
(hamizoM, CyTTEBO HE BiAPI3HSIINCS Bil KOHTPOIBHUX KYIBTYP, IO JO3BOJISIE 3pOOUTH BUCHOBOK IIPO BiCYTHICTH
IIUTOKCHYHOTO BIUTMBY €KCTPAKTIB 3 JOCHIHKYBaHUX MaTepialiB Ha KIITHHH, IO KyJIFTUBYBaJIHCh. BcTaHOBIICHO,
IO IMITTAHTAIliS TOCIITHUAX 3pa3KiB MOJIIyPETaHCEUOBHH B OPTaHi3M eKCIICPUMEHTAIBHUX TBAPUH MPHBOIMIIA IO
PO3BHUTKY KIITHHHHUX peakiliii TUMOBHX ISl aCENTHYHOTO 3allaJieHHs, 0e3 O3HaK TOCTPUX 3alalbHUX Ta iHIITUX
peakTHBHUX TporieciB. [IpoBemeHi ricToIOoTiuHI TOCTiIKeHHS TOKa3alIH, M0 JOCIiIKEH] 3pa3Ku € 010CyMiCHIMHU
3 TKAaHWHAMU €KCTIIEPUMEHTAIILHUX TBapHH. IMITIaHTaLlis OJTiMEepHUX 3pa3kiB 3 ihochamiioMm npu3BoaAMIIa 10 po-
3BUTKY IHTEHCHBHHX KJITHHHUX Peakiii B 30HI po3MillleHHs iMIUIaHTaTiB. BmicT ihochaminy B nmomiMepHiit mat-
pHLli, KMOBIpHO, BIUIMBAB Ha MpoJTiepallito KIITHHHUX €JIeMEHTIB B 30H1 pO3MIIlIEHHS IMIIAHTATy, B pe3yJIbTaTi
40Tro Bif0yBanocs iHriOyBaHHS pereHepaTOPHUX MPOLECIB HA paHHIX TePMiHaX AOCIikeHH. BucHoBoK. 3a pe-
3yJIbTaTaMHU MPOBEACHUX TOCIIIKEHb TIOKa3aHO, 10 pO3p00IIeH! KOMIIO3HUIIIHI MaTepiaik Ha OCHOBI MOJIiypeTaH-
CeYOBHH 3 ihocdaMingoM He MalOTh BUPAKEHOI MUTOTOKCHYHOI Aii, € 0i0CyMICHIMHU Ta MEPCHCKTHBHUMH Ma-
TepiajJaMu JJIs BAKOPUCTaHHA B MEIWYHIN MPaKTHUIIl IPHU TPOTUTYXJIMHHIHA Teparii.

KurouoBi ciioBa: noniyperancedoBuHH, idochamin, KyapTypa TKaHHH (iOpOOIaCTiB, IMILTaHTAIITHIH TECT,
010CyMICHICTB.
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