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The highest frequency of dysbiotic disorders was determined in patients with various pathologies of the intes-
tinal tract — 47,6% and the stomach — 35,9% of cases. The lowest number of cases of dysbiosis was recorded in pa-
tients with liver — 9% and pancreas diseases — 13,1%. According to the results of the comparative analysis, among all
tested patients with various intestinal lesion dysbiotic conditions were most often detected in people of the second
age group —57,2%.

Allisolated strains were characterized by high sensitivity to most antibiotics. The most active antibiotic against S.
aureus was imipenem, to which all strains were sensitive, and gatifloxacin and rifampicin, to which 92,1 and 78,9%
of strains were sensitive, respectively. The isolated strains of E. coli were sensitive to ciprofloxacin, cefuroxime, ce-
fotaxime, cefoperazone, cefepime, polymyxin and levofloxacin. Proteus spp. strains showed the highest sensitivity
to ciprofloxacin, amikacin, cefotaxime and cefepime, and resistance to doxycycline. The isolated strains of Entero-
coccus spp. were sensitive to linezolid and ampicillin, and resistant to norfloxacin, ciprofloxacin, co-trimoxazole, and
aztreonam. All strains of Clostridium spp. were sensitive to metronidazole, vancomycin, and amoxicillin/clavulanate.
More than 90% of the strains were resistant to penicillin, and 58,1% of them — to imipenem.

Key words: intestinal dysbiosis, opportunistic microbiota, associative symbiotic microbiota, age categories, an-
tibiotic sensitivity.
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Injectable platelet-rich fibrin glue (i-PRF) is an autologous platelet concentrate with fibrin fibers, widely used in
various fields of medicine and recognized as a valuable adjunct for tissue regeneration during surgical procedures.
In addition, i-PRF can serve as a vehicle for the local delivery and depot of antibacterial agents. The incorporation of
bacteriophages into fibrin glue may offer an additional tool in the fight against antibiotic-resistant microbial strains.

The aim of the study is to assess the biocompatibility and stability of various types of bacteriophages incorporat-
ed into polymerized i-PRF, to study the dynamics of their release from fibrin scaffolds, and to determine the infectious
activity of desorbed bacteriophages.

A high-concentration bacteriophage cocktail (>10'° PFU/mL) containing different types of bacteriophages was
prepared using ultrafiltration. The injectable autologous fibrin glue was polymerized in the presence of the prepared
phage cocktail, after which fibrin blocks were placed in saline and incubated at 36+1 °C for 7 days to enable bac-
teriophage desorption. At designated time points, the concentration of desorbed phages in the saline solution was
quantified, and their lytic activity was evaluated.
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Fibrin glue polymerized in the presence of the bacteriophage cocktail targeting five bacterial species consistently
released all phage types over a 7-day incubation period in liquid medium at 36+1 °C. Using the agar overlay method,
it was confirmed that the desorbed bacteriophages caused specific lysis of all five tested microorganisms (Esche-
richia coli, Proteus mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Streptococcus pyogenes) throughout the

observation period.

The findings support the feasibility of using injectable autologous fibrin glue as a matrix for sustained local deliv-
ery of bacteriophages. This approach holds promise for the prevention and treatment of infectious complications in

traumatology and orthopedics.

Key words: fibrin glue, i-PRF (injectable Platelet-Rich Fibrin), bacteriophages, local depot of antibacterial agents.

Connection of the publication with planned re-
search works.

The presented work is a fragment of scientific
research within the framework of the initiative re-
search work “The use of bacteriophages to counteract
antibiotic-resistant variants of Klebsiella pneumoniae”,
state registration number 0123U100951.

Introduction.

Traumatic open injuries to human bones are fre-
guently accompanied by bacterial contamination, which
significantly complicates the correction of bone defects
and the restoration of functional integrity in the affected
areas. In addition, one of the pressing issues in modern
traumatology and orthopedics is the development of
postoperative infections due to the partial biocompati-
bility of artificial implants with the patient’s body.

Recent studies report a high incidence of infections
(2.8-40.5%) in cases of open fractures with multiple
bone fragments, wound contamination, bone tissue
loss, extensive soft tissue injury, and associated vascular
damage [1]. According to various studies, the rate of in-
fectious complications following elective surgeries of the
foot and ankle is approximately 2.1% [2]. Surgical site in-
fections (SSls) after traumatic orthopedic interventions
in elderly patients occur in 2.7% of cases [3]. The inci-
dence of infections following hip and knee arthroplasty
ranges from 0.5% to 4% [4]. Periprosthetic joint infec-
tions are observed in 0.5-3% of all implanted prostheses,
with this rate increasing to 20% in revision surgeries [5].

From an epidemiological perspective, postoperative
infectious complications represent a significant chal-
lenge, particularly as the global use of orthopedic im-
plants continues to rise. The number of implant proce-
dures increases by approximately 5% annually, and by
2030, the volume of hip and knee revision surgeries is
expected to increase by 137% and 601%, respectively.
Currently, around 700,000 prosthetic implantations are
performed annually in Europe [5, 6].

Problems associated with bacteria exhibiting various
degrees of antibiotic resistance, combined with the lim-
itations of systemic antibiotic delivery — such as subther-
apeutic concentrations in target tissues due to impaired
vascularization and poor perfusion — can lead to treat-
ment failure of musculoskeletal infections. Therefore,
there has been growing interest in the development of
effective local antimicrobial delivery systems to prevent
and treat infections in surgical areas. The design and
study of drug delivery carriers capable of forming local
depots with prolonged release profiles may reduce ad-
verse effects, enhance treatment efficacy, and open new
therapeutic avenues.

To this end, various natural and synthetic materials
are actively studied and utilized for local antibiotic de-
livery. Among them are antibiotic-loaded bone cements

(ALBC) [7], collagen sponges impregnated with antibiot-
ics [8], polymethyl methacrylate (PMMA) materials [9],
and bioresorbable injectable hydrogels with antibiotics
[10]. The release of antimicrobials from these matrices
can occur through various mechanisms: diffusion from
an intact matrix, matrix degradation along with drug re-
lease, or osmotic pressure-driven displacement.

A promising material for local antimicrobial deliv-
ery is Platelet-Rich Fibrin (PRF). PRF is an autologous
fibrin glue derived from the patient’s blood, commonly
used intraoperatively and for the treatment of infected
wounds. It consists of a fibrin matrix enriched with plate-
lets, growth factors, chemokines, and leukocytes, which
enhance wound healing and provide localized antimicro-
bial protection [11]. When combined with antibiotics,
PRF provides a prolonged antibacterial effect [12]. Stud-
ies have demonstrated that PRF releases several growth
factors such as Platelet-Derived Growth Factor (PDGF),
Transforming Growth Factor (TGF), and Vascular Endo-
thelial Growth Factor (VEGF), with sustained release at
the implantation site over 10 days. By increasing the
local concentration of these factors, PRF facilitates tissue
regeneration [13]. PRF is commonly used in combination
with bone grafting materials to accelerate healing and
promote bone regeneration. Due to its biological prop-
erties, PRF is applied in restorative dentistry, orthope-
dics, maxillofacial and plastic surgery, the treatment of
deep surgical site infections, and chronic diabetic ulcers
[11, 14, 15, 16].

Injectable Platelet-Rich Fibrin (i-PRF) is a recent in-
novation in the PRF family. It remains in a liquid state for
10-15 minutes after centrifugation and gradually polym-
erizes into a fibrin clot [17]. As an autologous material,
i-PRF reduces the risk of adverse immune reactions. Its
ability to bind with bone graft materials makes it a via-
ble alternative to PRP (platelet-rich plasma) as a platelet
concentrate for bone regeneration [18]. The i-PRF pro-
cedure involves drawing a small volume of the patient’s
blood — similar to routine blood sampling —and process-
ing it by specialized centrifugation to isolate the plate-
let-rich plasma and fibrin components. The resulting
i-PRF preparation is then applied directly to the target
area requiring regeneration. In cases of extensive bone
defects, the application of i-PRF mixed with graft materi-
als has proven to be an effective strategy [19].

Another critical concern related to postoperative
infections is the global rise in antimicrobial resistance
(AMR) among clinically significant pathogens, coupled
with a decline in the development of novel antimicrobial
agents. In the United States alone, more than 2.8 mil-
lion infections caused by antimicrobial-resistant organ-
isms occur annually. According to the 2019 CDC report,
over 35000 deaths each year in the U.S. are attributed
to infections caused by resistant microorganisms [20].
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Therefore, to combat antibiotic resistance and improve
treatment outcomes, innovative antimicrobial strategies
are urgently needed.

One such promising adjunctive approach involves
the use of bacteriophages — viruses that specifically tar-
get and lyse bacterial cells without affecting the host’s
normal flora. Recent in vitro and in vivo studies demon-
strate high efficacy of bacteriophages against drug-resis-
tant pathogens [21, 22, 23]. Phage cocktails have also
shown potential in treating infectious complications in
orthopedics and traumatology [24, 25].

The aim of the study.

To investigate the feasibility of using autologous
i-PRF fibrin glue combined with a polyvalent bacterio-
phage preparation for local antimicrobial delivery and
depot formation.

Object and research methods.

Phage Preparation. To prepare the phage cocktail,
bacteriophages from the collection of the Department
Microbiology and parasitology with the basics of immu-
nology at Bogomolets National Medical University were
used. The phages were isolated from environmental
sources using standard methods [26]. The cocktail used
in the study included phages active against the following
microorganisms: Escherichia coli, Proteus mirabilis, Pro-
teus vulgaris, Pseudomonas aeruginosa, and Streptococ-
cus pyogenes. The selection of these phages was based
on their inclusion in the commercial polyvalent phage
preparation “Piophage,” which is used to treat bacterial
infections in Eastern European countries. In Ukraine, this
preparation is classified as a medicinal product and is ap-
proved for medical use.

To obtain the individual com-
ponents of the cocktail, overnight
broth cultures of the respective
bacteria and stock solutions of
the bacteriophages were added
to 250 ml Erlenmeyer flasks con-
taining 200 ml of nutrient broth
(HIMEDIA®). The mixtures were
incubated at 37°C for 18-24 hours.
After incubation, bacterial debris was removed by filtra-
tion through a 0.22 pm Millex® syringe filter (Merck Mil-
lipore, Germany), and the resulting monophages were
combined to create the cocktail.

To achieve high phage concentrations in the fibrin
blocks, the phage cocktail was further subjected to ul-
trafiltration using a Sartoflow® Smart system with a 100
kDa molecular weight cut-off membrane, resulting in ti-
ters of at least 10" PFU/ml for each phage.

Phage Titration. To determine the concentration
of bacteriophages in the solutions, the classical Gratia
method was used, which enables quantitative enumer-
ation of phage particles. Nutrient agar (HIMEDIA®) was
used as the medium for titration. Phage titers were ex-
pressed in PFU/ml and, for convenience, converted into
logarithmic values (Logio).

Test Cultures. Five indicator bacterial strains were
used, obtained from the Ukrainian collection of micro-
organisms of the D.K. Zabolotny Institute of Microbiolo-
gy and Virology of the National Academy of Sciences of
Ukraine: Escherichia coli (ATCC 8739), Proteus mirabilis
(B-7500), Proteus vulgaris (B-7501), Pseudomonas aeru-
ginosa (B-7505), and Streptococcus pyogenes (B-7507).

Tryptic soy agar and broth (Merck) were used for bacte-
rial cultivation.

Scanning Electron Microscopy (SEM). SEM was per-
formed at the Center for Collective Use of Electron Mi-
croscopy of the M.G. Kholodny Institute of Botany, Na-
tional Academy of Sciences of Ukraine. A JSM-6060 LA
scanning electron microscope (JEOL, Japan) was used.
Samples were fixed with 2.5% glutaraldehyde solution.
Sputter coating with gold was carried out using the JFC-
1600 ion sputter coater.

Transmission Electron Microscopy (TEM). Form-
var-coated grids were used to prepare support films.
Samples were negatively stained with 2% phosphotung-
stic acid (pH 6.8) for 1-2 minutes. Phage samples were
applied dropwise to the support films. The grids used
were 230 mesh. Prepared specimens were examined
using a JEM 1230 transmission electron microscope.

Preparation of Autologous Fibrin Glue (i-PRF). To pre-
pare i-PRF, 10 ml of whole blood was collected without
anticoagulant and centrifuged at 700 rpm for 3 minutes
at room temperature. During this time, erythrocytes
partially settled at the bottom, while the plasma in the
upper part of the tube remained liquid and had not yet
coagulated. The upper layer of the liquid was collected
and used as injectable PRF (i-PRF) [27].

Following plasma separation from the formed ele-
ments, it was mixed with bacteriophages using a syringe
in a ratio of 0.5 ml phage concentrate to 2.5 ml of blood
plasma, and the mixture was left at room temperature
to allow fibrin clot formation (fig. 1).

Once the clot had formed, it was separated into
serum and the fibrin matrix proper.

Figure 1 — Formation of the fibrin scaffold.

Phage Desorption. To study the desorption pro-
cess of phages, the fibrin matrix was immersed in 3 ml
of physiological saline and incubated at 36 + 1 °C for 7
days. At specific time intervals (1, 2, 3, 6, and 24 hours,
as well as on days 2, 3, 4, 5, 6, and 7), the supernatant
was replaced: the existing solution containing desorbed
phages was removed and replaced with fresh saline.
The concentration of bacteriophages was determined in
each eluate. Additionally, throughout the entire exper-
imental period, the condition of the fibrin blocks was
visually monitored.

Research results and their discussion.

Determination of bacteriophage titersin the obtained
phage lysates revealed concentrations ranging from 10°
to 107 PFU/ml, depending on the type of bacteriophage.
Therefore, at the initial stage of the study, the lysates
were concentrated to increase the titer to at least 10
PFU/ml for each bacteriophage used. This phage con-
centration is necessary to ensure their effective accumu-
lation at the site of inflammation and thereby enhance
therapeutic efficacy, in accordance with current phage
therapy approaches. Experimental data confirmed that
the use of high phage doses in wound infections signifi-
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12.6 od. It was confirmed that the use
of filtration membranes with a
molecular weight cut-off of 100
kDa allows for the production of a
high-titer phage preparation (fig.
2).

The use of transmission elec-
tron microscopy (TEM) of the
obtained concentrate also con-
firmed the presence of bacte-
riophages belonging to different
morphological groups in the pre-
paration (fig. 3).

After quality control of the

11.4
P. mirabilis P.vulgaris 8. pyogenes  P. aeruginosa E.coli prepared concentrate, the phage
bacteriophages bacteriophages bacteriophages bacteriophages bacteriophages concentrate was mixed with
blood plasma at a ratio of 0.5:2.5.
Figure 2 — Content of different bacteriophages in the concentrated phage cocktail The resulting mixture was left at

after ultrafiltration.
cantly reduces bacterial load more effectively than low
doses, and repeated phage administration enables max-
imal eradication of the pathogen [28].
Following the ultrafiltration stage, the activity of the
phage preparation was assessed using the Gratia meth-

I

room temperature to allow the
formation of a fibrin conglomerate. Within forty min-
utes, plasma clarification and clear clot formation were
observed. Upon completion of the fibrin scaffold forma-
tion, the clot was separated from the serum and subject-
ed to further analysis.

Figure 3 — Transmission electron microscopy of the obtained phage concentrate:
A, C, D, E - Myo - like morphotype, B — Sipho-like morphotype.
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Determination of phage con-
centration in the serum showed
a considerable amount of bacte- 12
riophages possessing infectious
activity (ranging from 8.7 to 11.93 10
logio, depending on the phage).
This indicates that a significant
portion of viral particles is not
adsorbed onto the fibrin fibers of
the autologous fibrin glue (fig. 4). 4

Scanning electron microscopy
revealed that the internal struc- 2
ture of the autologous fibrin glue
with bacteriophages exhibited a 0
spongy-fibrous architecture with
clearly visible fibrin fibers (fig. 5).

To assess the possibility of
using autologous fibrin glue as a
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local depot for bacteriophages,
the formed fibrin scaffolds were
immersed in physiological saline
(0.9% NaCl) and incubated at 36+1°C for one week,
with the saline solution being regularly replaced at de-
fined time intervals. The observation period was cho-
sen based on the fact that bacteriophages are antigenic
components for the human body, which respond by pro-
ducing anti-phage antibodies that ultimately neutralize
the phages.

The experimental results indicate effective en-
trapment of bacteriophages within the fibrin matrix,
followed by their gradual release into the physiologi-
cal solution. The release curves demonstrated an ini-
tial burst release of phages (a rapid decrease in phage
titer within the scaffold), followed by a slower release
phase. Already one hour after immersion of the fibrin
glue blocks into the saline solution, a significant portion
of bacteriophages was released from the clot into the
solution, suggesting a substantial presence of phages in
the outer layer of the fibrin scaffold. At 3 and 6 hours
of incubation, the amount of released phages was ap-
proximately ten times lower compared to the first hour
(fig. 6).

The highest desorption rate during the initial hours
may be associated with the release of phages from the
surface layers of the fibrin scaffold, while the slower
release at later stages likely reflects diffusion of phag-
es from deeper layers. Differences in concentration be-
tween phage types could be attributed to their varying

Figure 4 — Bacteriophage content in the serum after fibrin scaffold formation (phage

titer expressed as logio PFU/mL).

affinity to the fibrin matrix or to differences in virion size,
which affect diffusion rates.

From the first to the seventh day of observation,
gradual degradation of the fibrin scaffold occurred with
concurrent release of phages, whose concentration
steadily decreased. After the seventh day in the desorp-
tion solution, significant phage titers (10? PFU/mL) were
recorded, which supports the potential use of fibrin
glue with bacteriophages for practical application. This
release pattern was consistent for all five phage types
used in the study.

During visual observation of the fibrin clot throug-
hout the study period, it was noted that the clot gradu-
ally decreased in size. Complete disintegration into se-
parate fragments occurred starting from the tenth day
of storage of the clot in physiological saline. Additionally,
the color of the clot changed—from red-yellow to white.
This change is explained by the gradual release of blood
components from the clot into the physiological soluti-
on.

Considering that injectable platelet-rich fibrin (i-PRF)
is enriched with platelets, leukocytes, type | collagen,
osteocalcin, and growth factors [19], it possesses non-
specific antimicrobial properties and may consequently
influence the infectious activity of bacteriophages. Vysh-
navi B Sindhusha and Jaiganesh Ramamurthy demon-
strated that i-PRF exhibits stronger antimicrobial efficacy

Figure 5 — Structure of autologous fibrin glue with bacteriophages. Scanning electron microscopy.
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Figure 6 — Dynamics of phage desorption from fibrin glue during a one-week observation period: A — P. mirabilis phages; B — P. vulgaris
phages; C - S. pyogenes phages; D — P. aeruginosa phages; E — E. coli phages.

Notes: Values for each sample are presented as means. The decrease in phage concentration at all time points was statistically significant

compared to the initial solution for all phages (p<0.05)

compared to leukocyte-PRF (I-PRF), allowing reduction
of microbial load in infected periodontal tissues [29].
Enhanced antimicrobial properties of PRF variants, par-
ticularly i-PRF, have also been confirmed in several other
studies [30]. Therefore, one of the aims of this study was
to evaluate the effect of i-PRF on the viability and sta-
bility of various bacteriophage types incorporated into
it. Experimental results confirmed good biocompatibility

of the autologous injectable fibrin glue (i-PRF) with dif-
ferent types of bacteriophages (all five bacterial species
tested). The phages remained stable within the fibrin
glue and retained their infectious activity throughout
the observation period.

Since the fibrin matrix gradually degrades over time
(typically within 7-11 days), the growth factors and cy-
tokines encapsulated within it are gradually released
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into the surrounding tissues [31]. Accordingly, bacterio-
phages embedded in the fibrin clot matrix are subject
to the same release dynamics. The phage release pro-
files showed two phases: an initial rapid release during
the first hours, followed by a gradual decline in release
concentration until stabilization at a low level. This bi-
phasic curve is characteristic of prolonged release from
gels. It was found that all phage types used in the study
were well distributed within the fibrin glue matrix during
preparation and were evenly released as the matrix de-
graded throughout the observation period.

Our findings are consistent with data obtained from
studies of the commercial surgical fibrin glue TISSEEL
combined with a bacteriophage active against Pseudo-
monas aeruginosa [32].

Injectable fibrin glue is easily prepared by mixing
phages with plasma collected during centrifugation and
can be dispensed via syringe or sprayed to coat various
surfaces (e.g., implanted medical devices, bone tissue,
etc.). Application of the prepared injectable fibrin glue
directly into wounds or fixation of implants to bone tis-
sue using i-PRF may have promising potential for com-
bating pathogens causing purulent-inflammatory diseas-
es. This is also related to the fact that during in vivo use
of i-PRF, the serum containing a significant concentra-
tion of phages is not removed from the preparation but
is delivered together with the fibrin glue into the body.

DOI 10.29254/2077-4214-2025-2-177-401-415
YOK 616-089.843:578.2:616-002-022.7:616.7

Thus, injectable fibrin glue with bacteriophages rep-
resents a highly promising delivery system for creating
a local depot of antibacterial agents. This combination
can be used for the prevention and treatment of surgical
infections and chronic wounds, including those caused
by antibiotic-resistant microbial strains.

Conclusions.

The experimental results obtained open perspec-
tives and emphasize the necessity for further research
in this area to expand knowledge and improve poten-
tial clinical applications of injectable autologous fibrin
glue with bacteriophages. Future studies will focus on
the potential use of phage-antibiotic synergy to enhance
antibacterial effects and the application of lyophilized
bacteriophage formulations to facilitate preparation of
i-PRF combined with phages.

Prospects for further research.

Further experimental studies will focus on evalua-
ting the compatibility of phages with antibiotics or other
biologically active substances in order to develop com-
bined therapeutic systems aimed at reducing selective
pressure and preventing the emergence of secondary
resistance. The biocompatibility and anti-inflammatory
properties of the i-PRF system combined with bacterio-
phages will also be investigated in vivo, particularly in
experimental models of purulent-inflammatory compli-
cations.
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IH’eKuiliHul ¢pibpuHosuli Knel, 36azaveHuli mpombouyumamu (i-PRF) — uye aemosnoziyHuli KoHueHmpam
mpombouyumis i3 hibpuUHOBUMU 80/10KHAMU, AKUL WUPOKO BUKOPUCMOBYEMbCA 8 Pi3HUX 2aay3AX MeGUYUHU ma €
UiIHHUM O0MOMIHCHUM 3aCO60M 0115 peeeHepayii MOWKOOHMEHUX MKAHUH Mi0 Yac XipypaiYHUx empy4aHs. Kpim mozo,
i-PRF moxce cay2ysamu 3acobom 045 micyesoi 0ocmasku ma 0enoHy8aHHA aHMubakmepianbHuUx npenapamis.
BukopucmaHHa 6akmepiogpazie y cknadi ibpuHo8020 Kaew Moxce cmamu 000aMKOBUM [HCMPYMEHMOM y
60pombbi 3 aHMubiomukopezucmeHMHUMU WMAamamu MiKpoop2aHi3mis.

Mema docnioxeHHs — nepesipka biocymicHocmi ma cmabineHocmi pi3HUXx munie 6akmepiogazis, 8KAOYEHUX
00 cKnady nonimepuszosaHozo i-PRF, 0ocnioxeHHs OUHAMIKU iX 8UBifibHEHHA 3 (hibpUHOBUX KAPKAcCie, @ MAKOM
BU3HAYeHHSA iHgheKyiliHoi akmusHocmi decopbosaHux bakmepiogpazis.

3a donomozoo ynbmpaginempauii 2omysanu ¢azosuli Kokmelinb B8UCOKOI KOHUeHmMpayil (He MeHwe Hix
10'° BYO/mn) 3 pisHUx munie 6akmepiogazie. IH’ekyitiHuli asmonoziyHuli GibpuHosuli Kneli nonimepusysanu
pUCYyMHOCmMi ompumMaHo20 ha2o8020 Kokmelinto, nicaa 4020 GibpuHosi 60KU nomiw,anau y gizionoeiyHuli po34yuH
ma iHKybysanu npu memnepamypi 36+1°C npomsazom 7 0i6 0na Oecopbuyii bakmepiogazie. Yepes susHa4eH|
MPOMIXCKU Yacy 8U3HAYAU KinbKicmb 0ecopbosaHux bakmepioghazie y ¢hiziono2iuHoMy po34yuHi ma ouiH8anU ix
iHpeKkyiliny akmusHicme.

®ibpuHosuli Kael, nonimepusosaHuli y npucymHocmi Kokmelnwo bakmepiogazie, akmusHux ujodo n’asmu
pi3HUX 8udie bakmepianbHux 36yOHUKI8, cmabinbHO 8UBinbHAB yci munu 6bakmepiogazie npomsazom 7 0i6 iHKybayii
8 pidkomy cepedosuwi npu memnepamypi 3621 °C. 3 BUKOPUCMAHHAM MemoOdy aeaposux wapie bya10 8CMAHOB/EHO,
wo decopbosaHi bakmepioghaau cnpu4uHaAAU crneyugiyHul aisuc ycix n’amu sudise mikpoopaaHiamie (Escherich-
ia coli, Proteus mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Streptococcus pyogenes) npoms2om ycbo20
nepiody cnocmepexeHHs.

OmpumaHi peaynsmamu cgid4ame npo 00UinbHICMb 3aCMOCy8aHHA iH’ €KYiliHO20 aemoso2iYHo20 GhibpuHOB8020
Kneto AK mampuuyi 019 mpueanoi micyesoi docmasku b6akmepiogpazie. Takuli nioxid € rnepcrnekmMueHUM 074
MpPoginaKMuKuU ma niky8aHHA iHPeKYiliHux ycKaadHeHb y mpasmamorsnozii ma opmoneoii.

Knrwouoei cnoea: ¢ibpuHosuli Kneli, i-PRF (iH’ekuiliHuli ¢ibpuHosuli Knel, 36azayeHuli mpomboyumamu),
b6akmepiogpazu, micyese 0eno aHmubakmepianbHUXx 3acobis.
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3B’A30K po60TU 3 NNIAHOBUMM HAYKOBO-A0CAIAHU-
mu pobotamm.

MpenctaBneHa poboTta € ¢parmeHTOM HAyKOBUX
LOCNIgXeHb Yy MexKax iHiLiaTMBHOI HAyKOBO-A0CNIA-
Hoi poboTu «BuKopucTaHHA GaKTepiodaris ans npo-
TMAIT aHTUBIOTUKOpEe3UCTEHTHUM BapiaHTam Klebsiella
pneumoniae», p[epPXaBHUMA PEECTPALINHUA  HOMep
0123U100951.

Bcryn.

TpaBMaTUYHI BIAKPUTI MOLIKOAMKEHHSA KiCTOK NH0AUHM
YacTo CYNpPOBOAMKYIOTLCA 1X iHOIKYBAHHAM, LLO CYTTEBO
YCKNAAHIOE KOPEKLLO KiCTKOBUX AedeKTiB i BiAHOBAEH-
HA QYHKLiIOHANbHOCTI ypaxeHux AinAaHoK. Kpim Toro,
OJHI€I0 3 aKTyaNbHWUX NpobaeM cyyacHoi TpaBmaTonorii
Ta opToneaii € po3BMTOK nicasonepauinHux iHpeKuin,
NoB’A3aHNX 3 HEMOBHOK BIOCYMICHICTIO WITYYHUX imn-
NIaHTaTIB 3 OpraHi3MOM MaLieHTa.

OcTaHHi nybnikauii BKasylTb Ha BUCOKMI piBEHb
iHbiKyBaHHA (2,8-40,5 %) npu BiAKPUTUX Nepesomax 3
MHOXWUHHUMM KiCTKOBUMU yNaMKamu, 3abpyaHEHHAM
paHW, BTPATO KIiCTKOBOI TKAaHMHM, 3HAYHMMM YLUKO-
OKEHHAMMU M’ AKMX TKAHWH Ta CYNyTHIM CYAMHHUM ypa-
KeHHAM [1]. 3a gaHuMMK pi3HMX AOCNiAKeHb, YacToTa
iHOeKLiMHWUX yCKNagHeHb NicnA NJ1aHOBUX ONepaTUBHUX
BTPYYaHb Ha CTOMi Ta roMiJIKOBOCTONHOMY cyrnobi cTa-
HOBUTb 2,1% [2]. IHdeKL,i micLa XipypriyHOro BTpy4YaHHn
nicna TPaBMATUYHUX OPTONEAMYHUX OnepaLLiit y naLieH-
TiB NITHbOTO BiKY BigMiyatoTbea y 2,7% Bunaakis [3]. Mpu
iMnnaHTaLil Ky/bLLOBOro Ta Ko/liHHOro cyrnobis YactoTa
po3BUTKY iHdeKLin KonuBaeTbes Big 0,5% fo 4% [4].
IHpeKuii npoTesoBaHux cyrnobis BMHMKatOTb y 0,5-3%
BUNAAKIB cepen yCix iMNIaHTOBAHMX NpoOTesiB Ta J0CA-
ratotb 20% npu peBisiliHMx onepauiax [5].

3 enigemionoriyHoOi TOYKM 30py, nicaAonepaLinHi
iHpEeKUiHi yCKNaZHEHHA € BaXX/aMBOK npobiemoto,
OCKiNIbKM YaCTOTa 3aCTOCYBAHHA Pi3HOMAHITHUX iMnaaH-
TaTiB NPOAOBXKYE 3POCTATU B YCiX PO3BUHYTUX KpaiHax.
LLlopiuHO KinbKicTb BUKOPUCTAHHA IMNAAHTaTIB 36inbLuy-
€TbCA NPUBAN3HO Ha 5%. MPOrHO3yeTbCA, WO A0 KiHUA
2030 poKy KinbKicTb peBi3ili KyAbLOBOro Ta KONIHHOIO
cyrnobis 3pocte Ha 137% Ta 601% BignosigHo. Ha cbo-
rofHi B €Bponi wopiyHo npoBoguTbest 6an3bko 700 000
onepauiit 3 imnnaHTauii npoTesis [5, 6].

Mpobnemn, WO BUHUKAOTb Yepe3 MiKpOOpraHis-
MW 3 Pi3HUM CTyneHem aHTUHIOTMKOPE3UCTEHTHOCTI Ta
obMeXKeHHA LWOoA0 CUCTEMHOI A0CTaBKM aHTUBIOTUKIB,
BK/IOYAOUM cybTepaneBTUYHI KOHLEHTpaLi npenaparTis
Y LiNbOBMX 30HaX Yepes NopyLIeHHA BacKyaapum3aLii Ta
noraHy nepdysito, MOXKyTb NpPU3BECTU A0 HeedeKTMB-
HOCTI XipypriYHOro nikyBaHHA ONOPHO-PYXOBOro anapa-
Ty. TOMy B OCTaHHi POKM aKTUBHO po3pobnatoTbea edek-
TUBHI cTpaTerii MmicLeBOi AOCTaBKM MPOTUMIKPOOHUX
3acobiB y BOrHMLLA 3anafieHHA 3 METO /liKyBaHHA Ta
npodinakTMKM iHPeKLil y AinAaHKax XipypriyHoro BTpY-
YaHHA. Po3pobKa Ta AocnigKeHHs HOCiiB A41A CTBOPEHHSA
MiCLLeBMX eMno 3 NPOSIOHTOBAaHWM BMBIIbHEHHAM NliKap-
CbKMX 3aC06iB MOXKYTb 3HM3UTK NO6IYHI edeKTH, Niasu-
WMTK eDeKTUBHICTb NiKyBaHHA Ta BiAKPUTU HOBI MOXN-
BOCTI gns Tepanii iHPpeKUiMHNX YyCKNagHEeHb.

Ha cborogHi akTMBHO BMBYAlOTbCA Ta 3aCTOCOBYHOTb-
CA PiI3HOMAHITHI NPUPOAHI Ta CUHTETUYHI MaTepianu ana
MiCLLeBOi A0CTaBKM aHTUOIOTUKIB. 30KpeMa, Ha NPaKTULL
HallyacTile BUKOPUCTOBYIOTHCA KICTKOBI LLEMEHTU 3 aH-
Tnbiotkamn (antibiotic-loaded bone cements, ALBC)
[7], konareHoBi ry6ku (dnicu), npocoyeHi aHTMBIOTUKa-

Mu [8], nonimetTunmeTtakpunaTHi matepiaan (PMMA) [9],
6iop03CMOKTYBaHI iH'EKLiMHI rigporeni 3 aHTUBIOTUKaMMK
[10], Towo. BuBinbHEHHN aHTMBaAKTepianbHUX 3ac06iB i3
MaTpuLi MoKe BigbyBaTnCA 3a PiI3HUMKU MexaHismamu:
Andysieto 3 MaTpuL, LLO 3a/IMLLIAETLCA HEYLLKOAKEHO!O,
O4HOYACHUM BMBINIbHEHHAM NpenapaTy Ta gerpajauieto
MmaTpuLi abo BUTICHEHHAM npenapaTy OCMOTUYHUM TUC-
KOM.

MepcnekTMBHMM TaKOXK € BUKOpUCTaHHA PRF ana mic-
LeBOoi [0CTaBKM aHTMMIKPOBHMX 3acobis. 36araueHui
TpombouuTamm ¢ibpuH (Platelet-Rich Fibrin, PRF) — ue
ayTONOTYHNIN PiIBPUHOBUIA KNEW, BUTOTOBAEHWNI 3 KPOBI
NauieHTIB, AKNIM, OKPiM iHTpaonepaLiMfHOro 3acTocyBaH-
HA, TAaKOX 3aCTOCOBYETbCA ANA NiKyBAaHHA iHPIKOBaHMX
paH. Cknagatounces i3 GibPUHOBOI MaTpULL, O MiCTUTb
BUCOKi KOHUEHTpaLii TpomboumTapHux GpaKTopiB pocTy,
XeMOKiHiB Ta neikountis, PRF 3aaTeH noKpallyBaTu 3a-
FOEHHSA paH i 3abe3neyyBaT MiCLEBUI aHTUMIKPOOHUIA
3axuct [11]. NoegHaHHA PRF 3 aHTMbioTMKamu 3abe3ne-
YY€E MPONIOHTOBAHMI aHTUDBaKTepiaNbHUI edeKT LbOoro
maTepiany [12]. Byno npoaeMOHCTPOBAHO, WO KOHLEH-
Tpatn TpombouwnTie PRF BMBINbHAOTL Kilbka daKTopiB
pocTy, TaKMX K TpoMmbouuTapHUiA dpakTop pocty (PDGF),
TpaHchopmytounit dpaktop pocty (TGF) i BackynsapHui
eHpoTenianbHuii dpaktop pocty (VEGF). BuBinbHEHHN
¢dakTopiB pocTy BiabyBaeTbcA noctynoso npotarom 10
OHIB Y MicLiiMnnaHTauji. 36iNbLUYOUYM TOKaNbHY KOHLEH-
Tpauito GpakTopiB poCTy B NeBHUX TKaHWHaX, PRF cnpuse
pereHepauii TkKaHWH [13]. PRF 4yacTto BMKOPUCTOBYETbCA
B MOEAHAHHI 3 MaTepianaMmn ANA KiCTKOBUX TPaHCMNAaH-
TaTiB /19 CKOPOYEHHA Yacy 3arOEHHA Ta CNPUAHHSA pere-
Hepauii KicTKK. 3aBAsKM cBOIM 6ion0riYHMM BNacTUBOC-
TAm PRF 3aCTOCOBYETbLCA B pecTaBpaLiiiHiii cTomatosorii,
opToneaii, WwenenHo-AMLEBIM Ta NAACTUYHIN Xipyprii,
npwv NikyBaHHI MMBOKMX iHEKLiA [iNAHKM XipypriyHOro
BTPYYAHHSA, @ TAKOX A/1A NiKYBaHHSA CTIMKMX AiabeTUyHnX
BMpasok [11, 14, 15, 16].

I-PRF (Injectable Platelet-Rich Fibrin) — ue HoBiTHA
po3pobka B poaunHi PRF, aka mae goaaTkoBy nepesary
Yy BUrNALj pigKoi KoHcucTeHuii npotarom 10-15 xBuanH
nicna ueHTpudyryBaHHs Ta NOBIJIbHO NONIMEPU3YETLCA,
yTBOptotoun ¢ibpuHoBmin 3ryctok [17]. Ockinbku i-PRF
€ aYyTOreHHWM MaTepiafiomM, MOro BUKOPUCTAHHA 3MEeH-
LY€E MMOBIPHICTb MOBIYHMX peaKLUill Ha iMNaaHTOBaHUNA
maTtepian. MoxnusicTb 38°A3yBaHHA i-PRF 3 6iomaTepia-
NlaMW ANA KiCTKOBOI NNACTUKKM BiAKPUBAE anbTepHaTUBY
PRP (platelet-rich plasma) ak Tpomb6ountapHomy arpera-
Ty ANA pereHepauii KicTkoBoi TkaHMHM [18]. Mpoueaypa
i-PRF BK/toYae 3abip HeBeMKOI KiIbKOCTi KpoBi y nai-
€HTa, NoaibHOo A0 3BMYaiHOro 3abopy KPoBi 414 aHani-
3iB. 3ibpaHa KpoB 0bpobnseTbca 3a 4ONOMOro Cnedj-
aNbHOTO UEeHTPUYryBaHHA, WO A03BO/SAE BiAOKPEMUTH
KOMMOHEHTW KPOBI, BKAKOYAKOYM NAa3my 3 TpombouuTa-
MU Ta GibprHOBI BoNOKHA. OTpMMaHa CyMilll, LLLO MICTUTb
i-PRF, 3actocoByeTbcsa 6e3nocepeHbo Ha obnacTb, AKa
notpebye pereHepa,ii. Y BUNaaKy obWMPHUX KICTKOBUX
nedekTiB 06pobKa KiCTKOBMX TpaHCNAaHTaTiB Aas Ha-
poLLYyBaHHA KICTKOBOI TKAHWHW € 3HAYHO Npobiemoto.
BukopucTaHHsa i-PRF, 3milwaHoro 3 6iomatepianom TpaH-
CnaHTaTa, cTae ePEeKTUBHOI CTpaTerieto ANA NoAONAH-
HA TaKMx nepelwKkog [19].

IHWot nNpobnemoto, Lo CTOCYETbCA PO3BUTKY Mic-
naonepauiiHux iHPeKLIMHUX YyCKNaAHeHb, € 3pocTakoya
TEHAEHLiA NOsSBM Ta MOWWMPEHHSA aHTMBIOTMKOpesnuc-
TEHTHOCTI Y KAIHIYHO 3HauYyLWMX MiKpOOpraHiamax npu
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HU3bKMX Temnax pPo3pObKM HOBUX MPOTUMIKPOBHMX
npenapaTis. Tak, y CLUA WOPOKYy peecTpyeTbCA noHag,
2,8 minbioHa iHdeKLil, Wo nos’a3aHi 3 MiKpoopraHis-
MamM, AKi CTiMKi A0 aHTUMIKPOBHUX NpenaparTiB. 3rigHo
3i 3giTom CDC 3a 2019 piK, Ha TepuTopii CLLUA wopivyHO
dikcyeTbea noHag 35 000 cmepTei, CNPUYMHEHUX aHTU-
6ioTMKOPE3NCTEHTHUMM MiKpoopraHismamu [20]. Takum
YMHOM, ANA NOAONAHHA PE3UCTEHTHOCTI A0 aHTM6GIOTU-
KiB i NigBuLeHHA epeKTUBHOCTI NiKyBaHHA iIHOEKLiN, Lo
HUMM CNPUYMHAIOTBCA, HeOobXigHI HOBI cTpaTerii aHTUMI-
KpobHoi Tepanii.

JonomixkH1Um enemeHToM y 60poTbbi 3 aHTUBIOTUKO-
pPe3nCTEHTHUMM LITaMamMmn MikpoopraHiamis (MDR, XDR
Ta PDR), Ha AKMI1 OCTaHHIM YacoMm 3BepTatoTb yce binblue
yBaru, MoxyTb cTaT 6akTepiodparu. daru (abo bakTepi-
odarun) — ue NpUPOAHI BipycK, AKi MOXKYTb cneundidyHo
HauintoBaTMcA Ha bakTepii Ta BGBMBATK iX, HE BNAMBatOun
Ha PIiCT i PO3MHOXKeHHA HopMmodA0oPU OpraHiaMmy Aoau-
HW. PAa HayKoBUX AOCNiAKEHb, NPOBEAEHNX B YMOBaX in
vitro Ta in vivo, BKa3yloTb Ha BUCOKY edeKTUBHICTb Bak-
Tepiodaris WoOAO0 aHTUOIOTMKOPE3UCTEHTHUX MIKpPOOp-
raHiamis [21, 22, 23]. ®arosi KOKTEWNNi TaKOX 3HANLIAN
3aCTOCYBaHHA NPU iHOEKLIMHUX YCKNAAHEHHAX B OPTO-
neaii Ta TpasmaTonorii [24, 25].

Merta gocnigKeHHs.

Locnignutn MOXKNMBOCTI BUKOPUCTAHHA aBTOJONiY-
Horo ¢ibprHoBoro Kneto i-PRF y KombiHauii 3 nonisa-
NeHTHUM bakTepioparoBum npenapatom AnA micLesoi
[OCTaBKM Ta CTBOPEHHA Aeno aHTUMIKpOobHMX 3acobis.

06’eKT i meTOoAMU AocNnigKeHHS.

MpueomysaHHAa ¢aeie. Ona npurotyBaHHAa ¢aro-
BOrO KOKTEMIO BUKOpUCTOBYBanuca bakTtepiodaru 3
KonekKuji kabeapun mikpobionorii, napasuTonorii 3 oc-
HoBamu imyHosorii HMY imeHi O0.0. boromonbua. Parm
6ynun BUAineHi 3 06’eKTiB 30BHILLHbOIO cepeaoBMLLa 33
3arasibHONPUIMHATUMM MeTogamu [26]. KoKTeinb, wWo
OyB BMKOPUCTAHMWN Y AOCNIAKEHHI, cKnagasca 3 ¢aris,
LLLO aKTUBHI Yy BiAHOLEHHI HAaCTYMHUX MiKPOOPTraHi3miB:
Escherichia coli, Proteus mirabilis, Proteus vulgaris,
Pseudomonas aeruginosa, Streptococcus pyogenes.
Cnektp obpaHux HakTepiodaris rpyHTyBaBCA Ha TOMY,
wo ¢arn, akTUBHI y BiAHOLIEHHI BULLE 3a3HAYEHUX Mi-
KpOOpraHiamiB, BXO4ATb A0 CKAaLy KOMBIHOBAHOroO Ko-
mepuinHoro npenapaty «[liodpar», AKUIA BUKOPUCTOBY-
€TbCA ANA NiKyBaHHA baKkTepianbHUX iHEKL,M B KpaiHax
CxigHoi EBponu. B YKkpaiHi gaHuit npenapaT BigHOCUTbCA
[0 NiKapcbKux 3acobis, Ta AO3BONEHMI 40 BUKOPUCTAH-
HA B MeAWUYHIN NpakTuLi.

[Ona OTPUMaHHA OKPEMMX KOMMOHEHTIB KOKTEW/IO
BHOCW/IM CBiXKY HiYHY BY/NIbMOHHY KyNbTypy BignoBigHMX
6aKTepin Ta MaToYHi po3umHu HakTepiodaris y Konbu
EpneHmeiiepa o6’emom 250 mn, wo mictmuam 200 ma
NMOXMBHOIO OYNbMOHY ANA KyNbTUBYBAHHA MiKpoopra-
Hi3my (BMpobHULUTBO HIMEDIA®). Micna uboro cymilui iH-
KybyBsanu npu TemnepaTypi 37°C npotarom 18-24 roanH.
Micnsa 3aBeplueHHs iHKybaLii pewTkn 6aKTepilt Buaans-
N1 dinbTpaLieto Yepes Wnpuuesnit
oineTp 0,22 mrm Millex® (Merck
Millipore, HimeuyunHa), a daro-
Bi MOHOKOMMOHEHTN 3MillyBanu
pPa3somM 418 OTPUMAHHA KOKTEnLo.

3 MeTol OTPMMAHHA BUCOKOI
KOHLUeHTpauji ¢aris y ¢ibprMHOBUX
6nokax $haroBuii KOKTeNNb goaat-
KOBO Nniagasanu ynstpadinsbrpaui

(Sartoflow® Smart, 3 MONEKyNApPHOK Macolo BiAcCiYeH-
HA 100 k[a) Ana OOCATHEHHA TUTPY He MeHLe Hix 10
BYO/mn KoxHOro i3 daris.

BusHauyeHHA mumpy ¢hazie. [lna TO4YHOro BCTaHOB-
JNIEHHA KOHLeHTpauii 6akTepiodaris y po3ymHax 3acTto-
COBYBA/IM KNacuyHui metog [pauia, AKMA [03BONAE
NPOBOAUTU KiNbKICHWUI NiapaxyHOK daroBmx YyacTtok. Ce-
pefoBuLLEM ANA TUTPYBAHHA CAYryBaB NOXWBHUIW arap
ONS KyNbTUBYBAHHA MIKPOOpraHiamis (BMPOBHMLUTBO
HIMEDIA®). Tutp 6aktepiodaris Buparkanm 8 BYO/mn.
LA 3py4yHOCTi NoAaHHA pe3ynbTaTiB OTPMMaHi AaHi Jo-
[AaTKOBO KOHBEPTYBAAM y norapndmidHy ¢opmy (Logio).

Tecm-Kkynemypu. B akocTi iHAMKaTOpHUX GakTepi
6ynn BUKOPUCTaHi 5 KynbTyp 6akTepii, WO OTpUMaHi
3 YKPaiHCbKOI KONEKLii MiKpOOpraHiamis IHCTUTYTY Mi-
Kpobionorii, Bipyconorii Ta imyHonorii imeHi [.K. 3a6o-
notHoro HAH Ykpaiuu — Escherichia coli (ATCC 8739),
Proteus mirabilis (B-7500), Proteus vulgaris (B-7501),
Pseudomonas aeruginosa (B-7505), Streptococcus
pyogenes (B-7507). Onsa KynbTuByBaHHA 6aKTepiit 6yB
BMKOPUCTaHWIA TPUNTOHO-COEBUI arap Ta ByNblOH (BU-
pobHuuTeo Merck).

CKaHyro4a eneKmpoHHa MiKpockonida. [poseneHa
Ha 6a3i LLeHTpy KONEKTUBHOIO KOPUCTYBAHHA €NeKTpo-
HHMMM MiKpockonamu HAH Ykpaiiu (LLKKEM) IHcTuTyTY
6oTaHikn im. M.T. XonogHoro HAH YKkpaiHu. B pocniai
6yna BMKOPWUCTaHa CKaHylo4a efIeKTPOHHA MiKpocKonis
(pacTpoBuit  enekTpoHHMI Mikpockon JSM-6060 LA
(dipma JEOL, Anowis). Ana dikcauii 3pa3ka BUKopUCTa-
HUIA PO34YMH FNyTapoBOro anbaeriay 2,5%. HanuneHHa
34iICHIOBa/IN 30/10TOM i3 3aCTOCYBaHHAM Mpunagy Ans
HaHeCeHHA TOHKOrOo LWapy 30/10Ta KaTOAHUM METOLOM —
JFC-1600.

lpocsivyoua enekKmpoHHA MiKpocKonia. Ana npu-
roTyBaHHA M/IBOK-NiAJ0KOK Ha OMOPHUX CITKax BUKO-
puctoByBanun ¢opmeap. JocnigxKyBaHi 3pasku nigaasa-
JIUCA KOHTpacTyBaHHO 2% docdopHO-BoNbOPaMOBOIO
kucnototo (pH 6,8). Yac ekcnosuuii KoHTpacTepy 1-2 xB.
JocniasKyBaHHi 3pa3ku i3 6akTtepioparamu HaHOCUAM Ha
NAiBKY-NiANIOXKKY KpanenbHUM cnocobom. OnopHi CiTkn
3acTocoByBannca 3 xapaktepuctukoro 230 mesh. Mpu-
roTOB/EHI NpenapaTtn A0CAiAXKYBaAN 3 BUKOPUCTAHHAM
TpPaHCMICIiHOro enekTpoHHOro Mikpockona JEM 1230.

OmpumMaHHA a8mos02iuHo20 ¢hibpPUHOB020 Krero.
[Ons npurotyBaHHs i-PRF Bigbupann 10 ma winbHOI Kposi
6e3 aHTUKOoarynaHTy B NPobipKy Ta ueHTpubyrysanum npu
700 06/xB NPOTArOM 3 XBU/IMH 3a KIMHaTHOI TemnepaTy-
pu. 3a LeR Yyac epuTPOLMTMN YaCTKOBO OCiZann Ha AHO,
TOAj AK N1a3Ma y BEPXHili YacTUHI NpobipKu 3anuwanaca
piaKoto M He BCTUrana 3arycHyTu. BepxHiit wap otpuma-
HOI piavHW 36Mpanu AN NOAANbLIOTO BUKOPUCTAHHA AK
i-PRF [27].

Micna BigaineHHa naasmu Big, GOpMeEHNX enemeHTiB
ii 3milyBanu 3a gonomoroto wnpuua 3 6akTepioparamm
y criBBigHoOWeHHI 0,5 mn ¢parosBoro KoHUEHTPaTY A0 2,5

PucyHokK 1 — ®dopmysaHHa $pi6prHOBOro KapKacy.
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12,6 Lecopbuyia ¢azie. OAna pocni-
126 12,5 " OXKeHHA npouecy aecopbuii paris
3 24 dibpMHOBMI KapKac 3aHyptoBanm
124 y 3 mn disionoriyHoro posymHy Ta
iHKyByBanu 1ioro 3a Temnepartypu
122 36+1 °C npotarom 7 pi6. Yepes
- 1187 BM3Ha4YeHi npomixKKkm yacy (1, 2,
e 12 2 3, 6, 24 rogMHU, @ TaKOX Ha 2, 3,
3 4,5, 6 Ta 7 poby) 3aiicHioBann
118 3aMiHy cynepHaTaHTy, BUAANA-
4Yn nonepeaHin Po3ynH 3 aecop-
1.6 6oBaHMmMKM daramu i godaroun
CBiXMUI  i3ioN0OriYHNN  PO3YMH.
e P. mirabilis P. vulgaris §. pyogenes P, aeruginosa E.coli KoruenTpauito bakepiogaris B.M_
bacteriophages bacteriophages bacteriophages bacteriophages bacteriophages 3Ha4Yann B KOXKHOMY 3 E€/IHOEHTIB.
OKpim UbOro, NPOTArOM YCbOrO
PuUcyHOK 2 — Bmict pi3Hux 6akTepiodaris y KOHLeHTpoBaHOMY dparoBomy eKcnepumeHTaabHOro nepiogy
KOKTeinto nicna ynbrpadinbrpadii. NPOBOAMAM  Bi3yanbHy OLHKY
M1 N1a3MM KPOBI Ta 3a/1MLWANM 33 KIMHATHOI Temnepary- cTaHy Gi6pUHOBIX BAOKIB.
pu ana dopmysaHHA GibprHOBOTO 3rycTry (puc. 1). Pe3ynbTatv gocnigyKeHHA Ta ix 06roBpeHHs.
Mo 3aKiHYeHHIO (GOPMYBaHHA 3rYCTKY MPOBOAWUAU Mpw BM3HAYeHHI TUTPY HaKTepiodaris B OTPUMaHMX
Moro po3gineHHA Ha cMpoBaTKy Ta BlacHe GpibpuMHOBUI  daronizaTax 6yno BCTAaHOBAEHO, WO iX KOHLEHTpaLis

KapKac. ctaHoBuna Big 10° go 107 BYO/mA 3anexHo Big tuny

E

PucyHok 3 — lpocsiuytoua enekTpoHHa MiKpoCKonia oTpuMaHoro ¢paroBoro KOHLLEHTpaTy:
A, C, D, E - Myo -like morphotype, B — Sipho-like morphotype.
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bakTepiodara. Tomy Ha nepLiomy
eTani AOoCNiAXKeHHs NpoBOAUAMU
KOHLEHTpyBaHHA daroniszaTie 3
METO MiABULLEHHA X TUTPY A0
piBHA He MmeHwe Hix 10 BYO/
M/ AN KoXKHoro 3 bakTepioda-
riB, BAKOPUCTAHUX Y AOCAIAXKEH-
Hi. Taka KOHUeHTpauia dariB €
HeobxigHolO Ans 3abe3nevyeHHA
BMCOKOI iX KyMyANsAUii y BOTHMLL 4
3ananeHHa Ta, BiAnoBigHO, nia-
BULLEHHA edEeKTUBHOCTI, WO Bia- 2
NnoBiJA€E CyvyacHMM Miaxodam A0
¢daroTtepanii. EKcnepMmeHTaibHO 0
byno niaTBepAKeHo, WO 3acTo-
CyBaHHA BUCOKWUX A03 daris npu
paHOBUX iHOEKLisX 3HUKYE bak-
TepiasibHe HaBaHTAXKEHHS 3HAYHO

12

10

Logyq
o

8 P, mirabilis bacteriophages

P. aeruginosa bacteriophages

11,93

10,78

1027 10

© P vulgaris bacteriophages

uS. pyogenes bacteriophagé

8 E.coli bacteriophages

edeKTMBHIlE, HiXX BUKOPUCTaHHA
HU3bKMX [03, a NOBTOpPHE BBe-
AeHHAa dariB f03BONAE [OCATTU
MaKCMMa/IbHUX MOKa3HUKIB epagmKal,ii 36yaHuKa [28].

Micna 3aKkiHYeHHsA eTany yabTpadinbTpauii npena-
paTy NPOBOANAW BU3HAYEHHA MOro aKTUBHOCTI 3 BUKO-
puctaHHam metoay [pauia. Byno nigTBepakeHo, wo
3acTocyBaHHA GiNbTPALLIMHUX NAACTUH 3 MONIEKYNAPHOO
macoto BiaciueHHA100 kDa po3Bonsie oTpumatu ¢aro-
BWIA NpenapaT BUCOKOI KOHLeHTpaLii (puc. 2).

BMKOPUCTAaHHA  MPOCBIYYHOYOI  €NEKTPOHHOI  Mi-
KPOCKOMii OTPMMAHOrO KOHLLEHTPATY TaKOX NiaTBepAu-
/10 HasBHicTb B NpenaparTi ¢aris pisHnUx mopdonoriyHmx
rpyn (puc. 3).

MicnAa KOHTPOMIO AKOCTI MPUrOTOB/IEHOTO KOHLEH-
TpaTy NPOBOAWAM 3MilWlyBaHHA $aroBoro KOHULEHTPaTy
3 N1a3MOt0 KpoBi y cnisBigHoweHHi 0,5:2,5. OTpumaHy
CyMill 3a/MLWAAM NPU KiMHATHIK Temnepatypi gns dop-
MyBaHHA Gi6PMHOBOro KOHIIOMEpPaTY. YiKe Yepes CopokK
XBW/IMH CMOCTEPiranoca NpocBiTIeHHA NAa3Mu Ta YiTke
bopmyBaHHsA 3rycTky. MMicna 3aBeplieHHs GoOpMyBaHHA
¢$ibpMHOBOro KapKacy 3rycToK BiflOKpeMAIOBaAMU Bif, CU-
pOBATKM Ta MigAaBann NoAaNbLIOMY AOCAIANKEHHIO.

Bu3HauyeHHA KOHUEHTpaUii ¢ariB y cMpoBaTL,i NoKa-
3310, LWO B Hill MiCTUTbCA AOCUTb BE/IMKA KiNbKiCTb BaK-
Tepiodaris, L0 BONOAIOTb iHPEKLINHOW aKTMBHICTIO (3
8,7 po 11,93 log,, B 3anexHocTi Bia 6aktepiodary). Lie
BKA3y€e Ha Te, LLO 3HAYHA YaCTMHA BiPYCHUX YACTOK He
copbytotbca Ha ¢GiBPUHOBUX BOSIOKHAX aBTO/OrYHOrO
¢dibpuHoBoro ket (puc. 4).

PucyHok 4 — Bmicrt 6aKkrepiodaris y cuposatui nicna popmysaHHA $GibpMHOBOro KapKacy

(Tutp dara eupakeHmii y logio BYO/mn).

CKaHyto4Ya eneKkTpoHHA MiKpOCKoniAa nokasana, Wwo
BHYTPILUHA CTPYKTYypa aBToN0ri4HOro GibpnHOBOro Kaewo
3 bakTepiodaramm mana ryb4acTo-BOSIOKHUCTY CTPYKTY-
py 3 Ao6pe nomiTHUMK GibPMHOBUMM BONOKHaAMM (puc.
5).

[na pocnigxeHHA MOXXANBOCTI BUKOPUCTAHHA aBTO-
noriyHoro $ibpMHOBOrO Kew B AKOCTI MicL,eBOro Aeno
bakTepiodaris chpopmoBaHi GpibpMHOBI KapKacu Nomila-
vy odisionoriyHmii posunH (0,9% NaCl) Ta iHKybyBanu
npu TemnepaTtypi 3621°C npoTArom TUXKHA, NepiognYHO
3MiHIOHYM Qi3i0N0riYHUIA PO3YMH, B AKOMY 3HAXOAMBCA
3rYCTOK, Yepe3 MeBHi MPOMIXKKK yacy. Bubip TepmiHy
crnocTepekeHHs FPyHTYBaBCA Ha TOMY, Wo HakTepiodaru
€ QHTUTEHHUMW KOMMOHEHTaMK ANA NOACbKOrO opra-
Hi3Mmy, i y BiANOBiAb Ha X NOTpanAAHHA BUPObAAOTLCA
aHTMdaroBi aHTUTING, AKi B KiHLEBOMY pe3ynbTaTi Hel-
TpanisytoTb daru.

Pesynbtat  eKcnepMMeHTanbHOro  AOCAIAMKEHHA
cBigyaTb nNpo edeKTUBHe 3axonneHHA 6aKtepioda-
rie ¢pibpMHOBOIO MaTpULE 3 MOCTYNOBMM iX BUBI/b-
HEeHHAM Yy ¢i3ioNoriYHnin posumH. Kpusi BUBINbHEH-
HS AEMOHCTPYIOTb panToBui BuXig darie Ha nouyaTtky
(cTpiMKe 3HWMKEHHA TUTPY B KapKaci) 3 nmoganbwmm
YNOBINbHEHHAM 3MiHW. BXe yepes rognHy nicna 3aHy-
peHHs ¢ibpMHOBUX Knenosux B10KIB y disionoriyHnit
po34YMH 3Ha4yHa 4acTuHa bakTepiodarie nepeiwna i3
3rycTky 20 $i3ioNoriyHOro po3ymHy, WO MOXKe BKa3yBa-

PucyHoK 5 — CTpyKTypa aBTonoriuHoro ¢i6puHoBoro kneto 3 6akrepiodparamm. CKaHyloua eNeKTpoHHa MiKpocKonis.
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PucyHoK 6 — inHamika paecopbuii ¢paris 3 ¢pi6pMHOBOro K/eto 3a TUXKHEBUIA Nepioa cnoctepeskeHHsn.: A. — daru P. mirabilis; 5. — darun P.
vulgaris; B. — ¢daru S. pyogenes; I. — daru P. aeruginosa; A. — ¢arm E. coli.

MpUMITKK: 3HaUYeHHA ANA KOKHOTO 3pa3Ka HaBeaeHi AK cepefHE. 3HUKEHHA KOHLUeHTpauji ¢aris Ha BCiX eTanax AOCNiAKEeHH:A CTaTUCTUYHO 3Ha-
YuMMe B NOPIBHAHHI i3 BUXigHWMM po3unmHOM ana BCix daris (p<0.05).
TW Ha NPUCYTHICTb dariB y 3HAYHIM KiNIbKOCTI B 30BHIlL- BMBINIbHEHHA Ha Mi3HiX eTanax Bigobpaxkae auoysito
HboMy Wapi ¢pibpnHoBOro KapKacy. Yepes 3 1a 6 rognH  daris i3 MMbLWKMX WapiB. PisHWLA B KOHLEHTPALLAX MiXK
iHKyb6aU,ii KifbKicTb BUBiNbHEHMX ¢dariB 6yna npubansHo  Tmunamum ¢darie Moxke 6yTM 3ymoB/EHa iXHbOK Pi3HOM
B 4EeCATb pa3 MeHLa B NOPIBHAHHI 3 NepLwot rogMHHo  adiHHicTo Ao ¢ibprMHOBOI MaTpuLi abo po3mipamu Bipi-
(puc. 6). OHiB, L0 BNANBAIOTb Ha WBMAKICTb Andys3ii.

HaliBuwa wenaKictb aecopbuii B nepwi rognHu Bia nepwoi Ao cbomoi fobU cnocTepexkeHHs Bia-
MO3Ke byTV noB’s3aHa 3 BUBIZIbHEHHAM ¢ariB i3 noBepx- 6HyBaBCA MoCTynoBui posnag ¢pibpMHOBOro Kapkacy 3
HeBMX LWapiB GiOPMHOBOro KapKacy, To4ji AK NOoBi/ibHilLe  BUBINbHEHHAM ¢ariB, KOHLEHTPAL,iA AKMX NOCTIMHO 3HU-
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*yBanacs. Micnsa cbomoi 4obu B po3umHi ana gecopbuii
peecTpyBanmca 3HauvHi TUTpu daris (102 BYO/mn), wo
€ OCHOBOI ANf TBEPAMKEHHSA MPO NEPCNeKTUBHICTb BU-
KOPUCTaHHA GpibpMHOBOro Kaeto 3 bakTepiodarammn ana
NPaKTUYHOrO BUKOPUCTAHHA. LiA TeHAEeHLiA BUBINbHEH-
HA Byna xapaKTepHoto Ans BCix n’aTn Tunis ¢aris, AKi 3a-
CTOCOBYBA/NNCA B AOC/iAXKEHHI.

Mig yac Bi3yasbHOro cnoctepekeHHs 3a GibpMHOBUM
3ryCTKOM NPOTATOM NepioAy AOCNIAKEHHA BigMivanocs,
WO BiH NOCTYNOBO 3MeHLUyBaBCA B po3mipi. MoBHUIA
po3naj Ha okpemi ¢parmeHTH BigbyBaBCA, NOYMHAIO-
un 3 AecAaToi obu 36epiraHHs 3rycTry y disionorivHomy
po34mHi. Kpim TOro, 3miHIOBaBCA TaKOX MOro KoAip — Bif,
4epBOHO-0BTOro A0 b6inoro. Lle noAacHoeTbCA NocTyno-
BMM BMXOAO0M KOMMOHEHTIB KpPOBi 3i 3rycTky y disiono-
FYHUI PO3UMH.

3BarkatouM Ha Te, WO iH ekuinHUI GibpuH (i-PRF)
HacuyeHWn TpombouMTamuM, nenKkouuTaMu, Konare-
HoMm | TMNy, ocTeoKanbuMHOM i ¢pakTopamm pocty [19],
BiH Ma€e HecneundiyHy aHTUMIKpPOOHY BAaCTMBICTb, Ta
BiAMOBIAHO MO)Ke BM/IMBATU Ha iHPEKLiMHI aKTUBHICTb
bakTtepiodaris. Tak, Vyshnavi B Sindhusha Ta Jaiganesh
Ramamurthy npogemoHcTpyBanu, wo i-PRF mae Bupa-
KeHiWy aHTUMIKPOBHY edeKTUBHICTb B MopiBHAHI 3 |-PRF,
O [03BO/AE 3MEHLYBATU MIKPOOHE HaBaHTAXKEeHHA
B AiNnAHUi iHdiKoBaHOro napogoHTy [29]. MoKpalueHi
aHTMMIKPOOHI BnacTMBoCTi y Bapiauiax PRF, 3okpema y
i-PRF, Tako)K 6y/10 NOKa3aHO B pAAj iHWMX AOCNIAMKEHb
[30]. Came Tomy, oaHUM i3 3aBAaHb AOCNIAKEHHA CTana
nepesipka BNAMBY i-PRF Ha »XUTTe34aTHICTb Ta cTabinb-
HicTb pi3HMX TMNiB GakTepiodaris, AKi 6ynM A0 HbOro
BK/tOYEHI. EKCnepuMeHTanbHi AOCNiAXKEHHA NiaTBEPAM-
N1 xopoly 6ioCcyMicHICTb Yy aBTO/IOMYHOMY iH’€KLiMHO-
My ¢ibpuHoBomy Knei (i-PRF) 3 pisHUMKM TMnamm 6akTe-
piodaris (no Bcix 5 Bugis 6akTepiit). daru 3annwanuca
cTabinbHUMM B cKnagi ¢ibpMHOBOro Kneto Ta NPOsABAAAM
CBOI iHPEKLiMHY aKTUBHICTb NPOTArOM YCbOro nepioay
crocTepekeHHs.

OcKinbkun ¢ibprHOBa MaTpMLA NOCTYNOBO po3naja-
€TbCSA 3 Yacom (3a3Buyait npotarom 7-11 gHis), iHKancy-
/IbOBaHi B Hil $GaKTOpPM POCTY Ta LIUTOKIHM MOCTYNoBO
BUBINIbHAOTLCA B HABKO/INLLHI TKaHUHM [31]. BianosigHo
bakTepiodaru, wo 6ynmn BbyaoBaHi y Kapkac ¢ibpnHoBo-
ro 3rycTka, TaKOX NiAAatoTbCA LM 3aKOHOMIpHOCTAM Ha
rpadikax BMBiNbHEHHA HaKTepiodariB MoXKHa Big3Hauu-
TV [Ba eTanu: WBUAKE BUBIIbHEHHA NPOTArOM MepLUmX
FOAVH i NAaBHE 3HWMKEHHA KOHLUEHTPaLii BUBINIbHEHHA
00 cTabinisauii Ha HM3bKOMYy piBHi. Taka ABOda3Ha KpMBa
XapaKTepHa A/1A NPOSIOHIOBAHOIO BUBINIbHEHHS i3 resto.
Bysi0 BCTaHOBAEHO, WO YCi TUNK dariB, AKi BUKOPUCTAHI Yy
pocnigi, nobpe posnoginaoTbesa B KapKaci ¢ibpuHoBoro
KNet Mif Yac Moro NpPUroTyBaHHA Ta PIBHOMIPHO BUAi-

NAANCA NpKU po3Magi MaTpuLi NPOTArOM yCcbOro nepiogy
CnocTepexKeHHs.

OTpMMaHi HaMK pe3yabTaTU CRIBCTaBHI 3 AaHUMMU,
o 6ynun oaepKaHi Npu AOCNiAKEHHI KomepuinHoro i-
6pMHOBOrO Knew ana xipypriynmnx uinei TISSEEL 3 6ak-
Tepiodarom, WO aKTUBHUI Yy BigHOWEHHI P. aeruginosa
[32].

IH’ eKUiNHNIN GIBPUHOBUIA KNei nerko npurotysatu
LWAAXOM 3MmiwyBaHHA daris i3 3ibpaHolo Mig Yac ueH-
TpndyryBaHHA Ni1a3Mot0 KpOBi, i il MOXKHa BUAABUTH 3i
wnpuua abo po3nUANTU ANA NOKPUTTA Pi3HUX NoBep-
XOHb (HaNPWKNAZ, iIMNNAHTOBAHUX MELUYHUX NPUCTPO-
B, KICTKOBOI TKaHMHM TOWO). BBeAeHHA NPUrOTOBNEHO-
ro iH’ekuiriHoro ¢ibpuHoBoro Kneto 6esnocepegHbo B
paHy, 4M dikcauia iMNAaHTIB 4O KICTKOBOI TKaHWHK 3a
ponomoroto i-PRF moxKe maTtm xopowi nepcrnekTmsn B
nnaHi 60poTbbK i3 36yAHUKAMM THINHO-3aNaNbHUX XBO-
pob. Lle noB’A3aHO TaKoXK i 3 TUM, LLLO NPU 3aCTOCYBaHHI
i-PRF B ymoBax in vivo, cmpoBaTtka, AKa MiCTUTb JOCUTb
3HAYHY KOHLeHTpaLito ¢ariB He BUOANAETLCA 3 Npena-
paTy, a pa3om i3 ¢ibpMHOBUMM KNEEM BHOCUTLCA B Op-
raHiam.

TakMM YMHOM, iH’€KUiiHMI ibpUHOBUIN Knen 3
b6akTepiodparammn € Haratoobiustoyoo cucTemoro AnA
[OCTaBKM Ta CTBOPEHHA MicLeBoro Aeno aHTubakTepi-
aNbHUX 3acobiB. [aHy KOMbiHaLit0 MOXHA BMKOPMUCTO-
BYBaTU A/A NPO®iNakKTUKM Ta JMiKyBaHHA XipypriyHmx
iHpEeKLi Ta XPOHIYHMX paH, B TOMY YMCAi TUX, LLLO CNpPK-
YMHEHHI aHTUBIOTUKOPE3UCTEHTHUMM LUTAMAMM MiKPO-
OpraHiamis.

BucHoBKM.

OTpMMaHi eKcnepuMeHTaNbHi pe3ynbTatv BiAKpu-
BalOTb NEPCNEKTUBU Ta HEOBXiAHICTb NOAANbLINX AOCAI-
OXKEeHb Y LbOMY HanpAMi 3 METOI PO3LIMPEHHA 3HAHb
Ta BAOCKOHANIEHHA MOX/IMBOTO KAIHIYHOro 3acToCyBaH-
HA iH'€KLiHOro aBToONOrYHOTrO ¢ibPUHOBOrO Knew 3
6akTepiodparamun. MalibyTHi gocniarkeHHs b6yayTb 3oce-
peaKeHHi Ha MOX/IMBOCTI BUKOPUCTaHHA $aroBo-aHTU-
6iOTMKOBOrO CMHEeprismy Ans NiaBULWEHHA aHTUHaKTepi-
anbHOro edeKTy Ta 3acTtocyBaHHA niodinizoBaHmMx Gopm
b6akTepiodaris A4nA NoserweHHa NpurotysaHHsa i-PRF B
KoMbiHau,ii i3 paramu.

MepcnekTMBKM NOAANbLUNX AOCNIAMKEHDb.

Mopganbli eKcnepMMeHTanbHi AocnigKeHHsa byayTb
CNPAMOBaHI Ha OLiHKY cymicHOCTI dariB 3 aHTMbIOTHKa-
MK abo iHWKUMK BioNOrYHO aKTUBHUMW PEYOBUHAMM 3
METOI CTBOPEHHSA KOMOIHOBaHMX TepaneBTUYHUX CUC-
TEM, CMPAMOBAHMX Ha 3HUMKEHHSA CeNeKLiMHOIo TUCKY Ta
npodinakTUKy BUHUKHEHHA BTOPUHHOI PE3UCTEHTHOCTI.
TakoxK byae BMBYEHO BiocymicHiCTb Ta MpoTM3anasibHi
BNACTUBOCTI cuctemu i-PRF 3 6akTepiodaramm B ymoBax
in vivo, 30Kpema Ha eKcnepuMeHTaIbHUX MOLENAX FHIN-
HO-3aMnasbHUX YCKNAAHEHb.
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NEPCNEKTUBU BUKOPUCTAHHA ABTOJIOMNYHOIO ®IBPUHOBOIO K/IEHO 3 BAKTEPIO®ATAMMU B TPABMATO-
NOrIi TA OPTONEA)T

MoHAaToBCcbKMUMA B. A., LLiInpo6okos B. M., JlineHKo O. M., /liotko O. b.

Pestome. IH ekUinHNI GiIBPUHOBMI Knel, 36aradyeHunii TpombounTamm (i-PRF) WnpoKo 3aCTOCOBYETLCS B Pi3HUX
ranysax MeauunHU 3aBAAKW CBOTM pereHepaTMBHMM BAACTMBOCTAM. OCTaHHIM YacoM 3HAYHY yBary npuBepTaEe Moro
noTeHLian fK HOCIA ANS IOKaNbHOT AOCTaBKM 6i0N0MYHO aKTUBHUX PEYOBMH. 30KpeMa, BKIOUYEHHs bakTepiodaris
— BipyciB, AKi cneundiyHo NisyoTb 6aKTepii, BKAOYAOUM NONIPE3UCTEHTHI WTaMu — A0 cknagy i-PRF € HoBoto cTpaTe-
ricto 6opoTbbU 3 IHPEKLIAMKN, CNPUYMHEHUMM AHTUBIOTUKOPE3UCTEHTHMMM MIKpOOpraHiamamu.

MeToto Lboro AocnigxeHHa 6yn0 OuUiHUTU CYMICHICTb i cTaBinbHICTb pi3HUX TUNIB BakTepiodaris, BKAOYEHMX 40
nonimepusosaHoro i-PRF, BUBUNTU AMHAMIKY iX BUBINIbHEHHSA 3 GiOPUHOBUX MATPULLb Ta BU3SHAYUTU JIITUYHY aKTUB-
HicTb gecopboBaHux daris. byno NiAroToBneHo GparoBMin KOKTeMIb 3 BUCOKMM TUTPOM (210" BYO/mn), wo mictms
daru, akTMBHI NPOTM N'ATU KNiHIYHO 3Hauylwmx 6akTepianbHUX BUAiB: Escherichia coli, Proteus mirabilis, Proteus
vulgaris, Pseudomonas aeruginosa Ta Streptococcus pyogenes. KokTeiab 3miwysanu 3i aBTonoriyHnm i-PRF nig yac
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moro nonimepusadii. OTpumaHi ¢ibpmnHoBi 610KM iHKYByBanuM y disionorivHomy posumnHi npy Temnepatypi 36 + 1 °C
npoTtarom cemu Ai6.

Y BM3HaAYeHi YacoBi TOYKM NPOBOAWIN KiNbKICHY OLIHKY Ta BM3Ha4Yaau iHOEKLilHY akTMBHICTb gecopboBaHmX
6aktepiodarie metogom baAWKOYTBOPEHHA. [JocniaKeHHA NOKasano ctabifbHe BMBIZIbHEHHA Ta 36epeKeHHs iH-
deKLiMHOT aKTMBHOCTI BCiX BK/IlOYEHNX DaKTepiodariB NpoTArom ycboro nepioay cnocrepexkeHHa. OTprmaHi pesy/b-
TaTU NiATBEPAMKYIOTb AOLINIbHICTL BUKOpUCTaHHA i-PRF siK BiocymicHoi Ta b6iogerpaaoBaHoi maTpuui a4na Tpusaaoi
JIOKaNbHOT f0CTaBKKM BakTepiodaris.

Takuli Nigxig € nepcnekTMBHMM AOMOBHEHHAM A0 NPOdIiNaKTUKM Ta NiKyBaHHA iHOEKLiMHUX YCKNagHEHb, 0Co-
6/11MBO B yMOBax XipypriyHOro BTpy4aHHs.

Kntouosi cnosa: ¢pibpunHoBuMiA Knel, i-PRF (iH’ eKuiitHMIA GibpUHOBMI KNel, 36araveHnii TpomboumTamm), bakte-
piodaru, micuese geno aHTMbOaKTepianbHMX 3acobiB.

PROSPECTS FOR THE USE OF AUTOLOGOUS FIBRIN GLUE WITH BACTERIOPHAGES IN TRAUMATOLOGY AND
ORTHOPEDICS

Poniatovskyi V. A., Shyrobokov V. P., Linenko O. M., Liutko O. B.

Abstract. Injectable platelet-rich fibrin (i-PRF) is widely used in various fields of medicine due to its regenerative
properties. Its potential as a carrier for local delivery of biologically active agents has recently attracted considerable
interest. In particular, the incorporation of bacteriophages — viruses that specifically lyse bacteria, including
multidrug-resistant strains — into i-PRF represents a novel strategy for combating antibiotic-resistant infections.

This study aimed to evaluate the compatibility and stability of different bacteriophage types incorporated into
polymerized i-PRF, assess the dynamics of their release from fibrin scaffolds, and determine the lytic activity of
desorbed phages. A high-titer (10" PFU/mL) cocktail containing phages active against five clinically relevant bacterial
species (Escherichia coli, Proteus mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, and Streptococcus pyogenes)
was prepared. The phage cocktail was mixed with freshly prepared autologous i-PRF during the polymerization
phase. The resulting fibrin blocks were incubated in physiological saline at 36 + 1 °C for seven days.

At defined time points, the number and infectivity of released phages were determined using standard plaque
assay techniques. The study demonstrated sustained release and maintained infective potential of all included
bacteriophages throughout the observation period. These findings support the feasibility of using i-PRF as a
biocompatible and biodegradable matrix for the prolonged, localized delivery of bacteriophages.

This approach may offer a promising adjunctive tool in the prevention and treatment of infectious complications,
particularly in surgical settings.

Key words: fibrin glue, i-PRF (injectable Platelet-Rich Fibrin), bacteriophages, local depot of antibacterial agents.
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