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ABSTRACT

Aim. To prevent infectious processes in the area of a recipient wound in free skin grafting with a split-graft.

Materials and methods. A method was developed for immobilizing bacteriophages in the area of split-thickness
skin grafts through transferring a solution containing bacteriophages into a gel form. Microbiological and clinical
studies of the effectiveness of the proposed method were performed.

Results. The viability of bacteriophages in a gel dressing for up to 4 days was confirmed, as well as the reduced
likelihood of local infectious complications in skin grafting.

Conclusion. The gel composition containing bacteriophages allows for a quick response to changes in current
hospital microflora to effectively counteract the dangers of nosocomial infection.
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PE3IOME

Heas. [Tpodpunakrika HHGEKIMOHHOTO Mpoliecca B 001aCTH PELUIIMSHTHOW PaHbl IPU CBOOOJHON KOXKHOM I1a-
CTHKE PACILETIEHHBIM TPAHCIUIAHTATOM.

Marepuabl 1 MeTOabI. Pa3paboTaH crmocod MMMOOHITH3AINN OaKTeprodaros B 00JIaCTH ayTOIEPMOTPAHCILIaH-
TaTa IMyTeM MepeBoJia PacTBOPa, CoJepKaIiero bakrepuodaru, B reieByro Gopmy. BrimonHeHB! MUKPOOHOTIOTHYC-
CKHE U KIMHIYECKHE HccieoBaHus 3P (HEKTUBHOCTH MPEIOKEHHOTO CIIOCO0a.

Pe3yanTatsl. [lonTBepskaeHa )KH3HECTIOCOOHOCTH OakTepro(haroB B reJeBoi MOBS3KE B CPOKHU JI0 4 CYT U CHUKE-
HHE BEPOSTHOCTU PAa3BUTHS MECTHBIX HH(EKIIHOHHBIX OCIOXKHCHUH NP KOKHON IIITACTHKE.

3akuouenue. ['eneBas KOMIO3UIMS, colieprKaias OakTeprodary, No3BOJISET ONEPATHBHO PEarupoBaTh Ha H3Me-
HEHMS aKTyaJIbHOM TOCIUTAIbHOI MUKPO(IOpH! 1 3G (PEKTUBHO MPOTHBOACHCTBOBATh OMACHOCTH HO30KOMHUAJIb-
HOT'0 MHOUIIMPOBAHHUS.

KunaroueBble cioBa: 6akreprodaru, cBoOOIHAS KOXKHAS TIACTHKA, PACIIETUICHHBIN TPAHCIUIAHTAT, PAHEBBIE OC-
JIOKHEHUsI, MUKpodIIopa.

KOHq).]'IPlKT HUHTEPECOB. ABTOpBI JACKIIApUPYIOT OTCYTCTBUE SIBHBIX U INOTCHIUAJIBHBIX KOH(l)J'II/IKTOB HUHTEPECOB,
CBA3aHHBIX C r[y6nm<aunel71 HaCTOSIH_[eI\/‘I CTaTbHU.

Hcrounnk ¢puHaHCHpOBaHHSA. ABTOPHI 3aBIAIOT 00 OTCYTCTBHH (PUHAHCHPOBAHHS.

CooTBeTCTBHE MPUHIUNAM 3THKH. Bce nmanueHTs! noanucany “HGOPMUPOBAHHOE COTJIacHe Ha ydacTHE B HC-
cnenoBaHuu. MccnenoBanne 0JJ00OpEHO JTOKAIBHBIM STHYECKHMM KOMUTETOM [IpHBOIDKCKOTO HCCIEA0BATEIBCKOTO
MEIUIMHCKOTo YHUBepcHuTeTa (mpoTokoa Ne 1 ot 27.02.2018).

Jns nurupoBanusi: becuactnor B.B., PsoxoB M.I'., IOnanoBa T.H., [1aBnenko W.B., JleontseB A.E., Tymy-
noB A.A., Kuana B.B. HoBast Bo3MokHOCTh mpuMeHeHUsI 6akTeprodaros s MpoGuIaKTHKH HHEKITHOHHBIX
OCTIO)KHEHHH TIPU CBOOOIHON KOKHOHU TTacTuke (OakTeprodaru mpu KOXKHOW TUTACTHKE). Broiemens cubupckotl

meouyunwv. 2021; 20 (1): 16-22. https://doi.org: 10.20538/1682-0363-2021-1-16-22.

INTRODUCTION

The number of patients who need plastic surgery
to close soft tissue defects is steadily increasing. The
relevance of the problem of closing soft tissue de-
fects is explained both by an increase in frequency
of military, domestic and man-made injuries, and
by the growing level of technology in the field of
vascular surgery, which ensures limb preservation
in obliterating vascular diseases, including the
presence of trophic ulcers of soft tissues [1].

Plastic closure of a skin defect with a split-thick-
ness graft is one of the most common operations
because of its relative safety and technical simplici-
ty. However, one of the limiting factors is high sen-
sitivity of the graft to the development of infection.
This is determined by high prevalence of hospital
flora with high virulence and antibiotic resistance,
as well as by the technical peculiarities of these
operations. The graft on recipient wounds is fixed
by a multilayer bandage for a period of up to 4-7

days. Lack of light, nutrient availability, liquids,
and favorable temperature regime create ideal con-
ditions for the growth and proliferation of micro-
organisms under the bandage. During the first 4-5
days, the graft feeds only due to the diffusion of
oxygen and nutrients from the vessels of the recip-
ient wound and does not have its own vascular net-
work, which makes it nearly defenseless against mi-
croorganisms [2].

The aim of the study was to prevent an infectious
process in the area of a recipient wound in free skin
grafting with a split graft, which is one of the fun-
damental conditions for an uncomplicated course of
the early postoperative period.

To achieve this goal, it is necessary to solve two
problems: to choose an agent capable of overcom-
ing antibiotic resistance of the hospital flora and
to maintain its concentration under the dressing,
taking into account the need for minimal mechan-
ical and chemical effects on the graft. Currently, to
overcome the phenomenon of antibiotic resistance,
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the possibility of using bacteriophages is being ac-
tively studied [3].

The basic principle of the treatment for infec-
tious processes using bacteriophages was formula-
ted by F. D’Hérelle, the discoverer of this type of
viruses, as follows: “The bacteriophage should be
introduced into the body in such a way as to realize
the fastest and most intimate contact of it with bac-
teria to be destroyed” [4]. To create and maintain
a high concentration of bacteriophages around the
graft, we used modern wound dressings developed
by the Russian company “Novye Perevyazochnye
Materialy” LLC (Moscow).

MATERIALS AND METHODS

To protect the graft from hospital infection, a
method of local application of bacteriophages has
been developed [5]. Previously, the method of
retrospective analysis identified the actual hospi-
tal microflora, which is the cause of local wound
complications in skin grafting. Using commer-
cially available specimens of bacteriophages,
a set to which the identified hospital pathogens
are sensitive was prepared. Then a dressing with
the selected bacteriophages was created for the re-
cipient wound. To immobilize the bacteriophages,
the solution in which they are located was trans-
ferred into a gel state, which was then applied to
the graft.

The blank for the dressing is a film made of poly-
vinyl alcohol, a hydrophilic biocompatible poly-
mer, which is a suitable matrix to immobilize bio-
active substances [6]. The polymer film contains a
phosphate buffer to create an acid-base medium (pH
6.6 + 7.8) optimal for bacteriophages. The thickness
of the film is 40 microns, but when adding a solu-
tion with bacteriophages, the film absorbs it, swells
within 30-60 seconds and transforms into gel with
formation of a gel plate.

The method was carried out in the following
way. Split skin grafting was performed. After fix-
ing the graft on the recipient wound, a bandage was
prepared intraoperatively. To achieve this, 0.05—
0.2 ml/cm? solution of bacteriophages, to which the
identified hospital pathogens were sensitive, was
added to the film of polyvinyl alcohol. As a result,
the film and solution transformed into a gel plate.
Then, the graft and recipient wound were covered
with the resulting gel plate.

To control the viability and efficiency of bac-
teriophages immobilized in a gel dressing, bac-
teriological studies were performed in vitro and
in vivo. In the in vitro study, a gel plate contai-
ning bacteriophages was obtained by the proposed
method. The inability and bioavailability (release)
of bacteriophages from the gel dressing were deter-
mined on the lawns of the Staphylococcus aureus
test strain.

In the Petri dish with a lawn of the of Staphy-
lococcus aureus test strain, as a matter of control,
a drop of a solution containing bacteriophages
was applied (control 1), as well as a sample of the
wound coating produced by applying a physiolo-
gical solution onto the film (control 2), and a proto-
type wound coverage of 1 cm?, obtained by apply-
ing a bacteriophage solution onto the film. It was
then incubated at 37 °C, the results were assessed
visually after 24 hours and by the presence or ab-
sence of lysis zones. To determine the duration of
the viability period of bacteriophages in the gel, its
samples of 1 cm? were applied to the lawns of test
cultures 48, 72, and 96 hours after the formation of
the gel plate.

In clinical practice, the proposed method
was used after performing split skin grafting
in 25 patients with chronic soft tissue wounds.
All patients participating in the clinical study
signed an informed consent to do this, and the
study was carried out in accordance with the
requirements of the Declaration of Helsinki
of the World Medical Association (as revised
in 2013).

The criterion for the inclusion of patients in the
study was the state of the recipient wound surface,
estimated at 16—17 points on the scale of wound
readiness for free split skin grafting [7]. The con-
trol group consisted of 108 patients with chronic
soft tissue wounds who underwent split skin graft-
ing in the period 2014-2017. The viability and bio-
availability (release) of bacteriophages from the
gel dressing in vivo was determined in 4 patients
the experimental group. In these patients, bacterio-
phages with sensitive test strains of Staphylococcus
aureus were used as an active antibacterial agent.
At the first dressing, the gel covering the graft
was collected with a sterile spatula and applied to
a Petri dish with the lawn of the Staphylococcus
aureus test strain. The criterion for the effective
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prevention of infectious processes in the graft area
was considered to be a decrease in the frequency of
local inflammatory complications.

Statistical analysis of the obtained data was
carried out by Statistica 10.0 software. Fisher’s
exact method was used to assess the statistical
significance of differences when comparing quali-
tative effects in pairs of distributions. The critical
value of the significance level was equal to 5%
(p <0.05).

RESULTS

In a retrospective analysis of the microbiolog-
ical research data, the control group of 108 pa-
tients demonstrated local purulent-inflammatory
complications in 24 cases (22%) after free split
skin grafting. These complications were repre-
sented by lysis and purulent fusion of the graft and
were associated with the presence of Streptococcus
pyogenes in the wound (5 cases) and non-fermen-
ting gram-negative bacteria, such as Pseudomonas
aeruginosa (6 cases), Acinetobacter spp. (4 ca-
ses). According to the manufacturer (“Microgen”
of the Ministry of Health of Russia), the ability to
lyse strains of Staphylococcus aureus, Pseudomo-
nas aeruginosa, Streptococcus, Escherichia coli,
Proteus mirabilis, and Klebsiella pneumoniae is
possessed by the commercial official drug “Poly-
valent pyobacteriophage”, which was chosen as an
anti-infective agent to protect the split skin graft.
The treatment group had 1 (4%) case of purulent
fusion in a part of the graft (p = 0.045).

When analyzing the results of the bacteriologi-
cal studies in vitro, a “negative colony” appeared in
the place of a phage drop (control 1), that is, a lysis
zone (complete suppression of the visible growth of
a microorganism) (Fig. 1). The same lysis zone was
discovered in the gel containing the phage. In the
gel region containing the saline solution, the lysis
zones were not detected. The lytic properties of bac-
teriophages were retained 48, 72, and 96 hours after
the formation of a gel plate from the bacteriophage
solution (Fig. 2).

A clinical example of using the proposed meth-
od is described below.

Patient K., born in 1962, was admitted to the
department of purulent surgery of the City Clinical
Hospital No. 30 in Nizhny Novgorod on January
16, 2019 with the following diagnosis:

Fig. 1. Petri dish with negative colonies (lysis zones) on tthe

lawns of Staphylococcus aureus test strains: I — in the places

where the bacteriophage solution was applied (control); 2 — in

the places where the gel obtained from the in vitro bacteriop

hage solution was applied (gel exposure — 24 hours); 3 — the

absence of lysis zones in the area where the gel obtained from
sterile saline solution was applied

Fig. 2. Petri dish with negative colonies (lysis zones) on

the lawns of the Staphylococcus aureus test strain: / — in

the places where the bacteriophage solution was applied

(control); 2 — in the places where the gel obtained from the

bacteriophage solution was applied (gel exposure — 96 hours),
in vitro

Decompensated type 2 diabetes mellitus (target
HbA[1 level < 7.5%). Diabetic polyneuropathy, sen-
sorimotor form. Diabetic foot syndrome, neuroisch-
emic form, Wagner II, condition after amputation
of IV-V toes of the left foot dated 12.06.2018.
Ischemic heart disease: atherosclerotic cardioscle-
rosis. hronic heart failure I A (FC II). Stage II arte-
rial hypertension, 2™ degree. Risk 3. Dyslipidemia.
Grade 2 obesity.

On the lateral surface of the left foot, a 3 X 4 cm
wound was formed, about 0.4 cm deep. Microbiolo-
gical investigations revealed the presence of wound
exudates, therein an association of Pseudomonas
aeruginosa and Proteus mirabilis 10" CFU/ml.
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After the transition of the wound process to phase
IT and the elimination of microorganisms from the
wound, it was decided to close the chronic wound
of the lateral surface of the left foot with a free split
skin graft. A bacteriophage solution was prepared
(“Polyvalent pyobacteriophage”), which, according
to the bacteriological analysis, hospital pathogens
were sensitive to. Bacteriophages were kept in a
liquid medium in 20 ml vials.

On 19.01.2019 free split skin grafting was per-
formed with a 0.3 mm thick split flap, which was
taken from the antero-lateral surface of the left
thigh. After fixing the split skin graft, a bandage for
the recipient wound was prepared intraoperatively.
To achieve this, 10 ml of the “Polyvalent pyobacte-
riophage” solution was applied onto a 10 X 10 cm
film made of polyvinyl alcohol and containing a
phosphate buffer with a pH (6.6 +7.8) in the amount
of (1+3) x 10”° mol/g. As a result, a gel plate was
formed. Then, the graft and the recipient wound
were covered with the obtained gel plate (Fig. 3).
Aseptic dressings were applied onto the gel plate
and then removed after four days (Fig. 4).

At a visual examination, the graft was viable,
fixed to the recipient wound, and covered with a thin
layer of gel. There were no signs of an infectious
process. The gel was collected with a sterile spatula
and applied to a Petri dish with a test culture. After
a day of exposure, transparent lysis zones of the test
culture were revealed in the area of gel application
(Fig. 5), which indicates the presence of a bacte-
riophage with lytic activity ++++ (4 plus points)
in the gel.

Fig. 3. Gel containing a bacteriophage is applied
to the graft

Fig. 4. The 4" day after free split-thickness skin grafting.
The graft is viable and coated with gel

Fig. 5. Petri dish with negative colonies (lysis zones) on the

lawns of the Staphylococcus aureus test strain: / — in the

places of applying a fresh solution containing bacteriophag

e (control); 2 — in the places where the gel obtained from a

bacteriophage solution and located on the wound in the form
of a bandage for 4 days was applied

DISCUSSION

Currently, the following basic bacteriophage
properties determining feasibility of their use in the
prevention and treatment of surgical infection can
be distinguished [3]:

— lack of influence on the physiological micro-
flora;

— stimulation of specific and non-specific immu-
nity factors;

— possibility of being used in patients with aller-
gic reactions to antibiotics;

20 Bulletin of Siberian Medicine. 2021; 20 (1): 16-22



Original articles

— full compatibility with any drugs;

— lack of toxic and teratogenic effects.

Traditional topical application of bacteriopha-
ges 1s maintaining a moist environment around the
wound by irrigating the wound and dressing with
a solution containing bacteriophages [4]. Taking
into account that as gauze dressings become dry,
bacteriophage activity decreases sharply, it is nec-
essary to periodically and abundantly moisten dres-
sings with a bacteriophage solution. There is also
a need to change dressings frequently, which leads
to the misuse of resources and does not provide
graft rest.

In order to simplify the application technology
and lengthen the period of bacteriophage activity
on the wound surface, foreign and domestic resear-
chers are actively searching for technologies that al-
low bacteriophage immobilization in the structure of
polymer carriers. Modern technologies [8] propose
a method of covalent bacteriophage immobiliza-
tion on a nanostructured support in the form of non-
woven nanofibrous material of polycaprolactone. In
this case, bacteriophages are located in a given
position: the capsid is firmly bound to the carrier,
and the tail remains free, which allows them
to actively influence bacteria. In another study [9],
with the aim of industrial production of wound
dressings with bacteriophages, the effect of the type
of polymer matrix on the activity of bacteriophages
immobilized in the structure of coatings by intro-
ducing a polymer into a solution and subsequent
drying by different methods was investigated.

The best results were obtained by the authors
when staphylococcal and Pseudomonas phages
in the structure of the polymeric biodegradable
dressings of polyester bromide were immobilized
using freeze-drying. However, a fundamental dis-
advantage inherent in all methods of industrial im-
mobilization of bacteriophages on a bandage is that
it is impossible for a surgeon in an operating room
to select a bacteriophage for the pathogen that is
relevant in a given medical organization, taking into
account the sensitivity of a particular strain of a mi-
croorganism.

In addition, it is necessary to solve the technical-
ly difficult problem of preserving the bacteriophages
viability during creation, transport, and storage of
the dressing. In the following study [10], it is pro-
posed to apply a solution containing bacteriophages

onto a collagen hemostatic sponge and then cover
the graft with it. However, it is known that a col-
lagen sponge contains boric and acetic acid, and
in an acidic medium, bacteriophages are inactiva-
ted, because their maximum activity is manifested
at pH from 6.6 to 7.8 [4].

Thus, to date, the search for an effective and
inexpensive way to counter the danger of noso-
comial infection has not led to success. Modern
microbiological laboratories provide the surgeon
with accurate information about the actual hospital
microflora and its sensitivity to antibacterial drugs
and have methods for determining the sensitivity of
microflora to bacteriophages and selecting an effec-
tive bacteriophage for the conditions of a particular
medical organization. The possibility of prophylac-
tic use of bacteriophages under these conditions to
prevent an infectious process caused by nosocomial
microorganisms becomes real.

CONCLUSION

Thus, the problem of bacteriophage immobiliza-
tion with the preservation of their function in the
skin grafting area for a period of up to 4-5 days has
been solved. The gel composition created ex tempo-
re and containing bacteriophages makes it possible
to quickly respond to changes in the actual hospi-
tal microflora and effectively counteract the danger
of nosocomial infection.

REFERENCES

1. Kudykin M.N., Deryabin R.A., Vasyagin A.N., Ryabkov
M.G., Sheiko G.E., Maklakhov 1.V. Survival of patients
with primary and secondary amputations for clinical lower
limb ischaemia. Angiology and Vascular Surgery. 2017; 23
(2): 126129 (in Russ.).

2. Griban P.A., Martynenko E.E., Lemeshko T.N. The anal-
ysis of morphological changes in dermal autografts after
plastic operations. Fundamental Research. 2010; 11: 37-41
(in Russ.).

3. Dodova E.G., Gorbunova E.A., Apolikhina I.A. Post-anti-
biotic era: bacteriophages as a therapeutic strategy. Medical
Council. 2015; 1: 49-53 (in Russ.).

4. Pokrovskaya M.P., Kaganova L.S., Morozenko M.A., Bul-
gakova A.G., Skatsenko E.E. Bacteriophage treatment of
wounds. Moscow: State publishing house of medical litera-
ture “MEDGIZ”: 1941. 51 (in Russ.).

5. Patent RF No. 2018139554, 07.05.2019 The prevention of
infectious processes in free skin grafting. Patent of Russia
No. 2687108. 2018. Bul. No. 13. Beschastnov V.V., Yu-
danova T.N., Ryabkov M.G., Leontiev A.E., Pavlenko I.V.,
Kichin V.V. (in Russ.).

BlonneTteHb cMbnpckoi MeguuuHbl. 2021; 20 (1): 16-22 21



Beschastnov V.V., Ryabkov M.G., Yudanova T.N. et al.

New possibility of application of bacteriophages to prevent infectious

6.

Yudanova T.N., Aleshina E.Yu., Gal’braikh L.S,
Krest’yanova I.N. Pharmacokinetic properties of PVA films
with combined biological action. Pharmaceutical Chemis-
try Journal. 2003; 37 (11): 26-28 (in Russ.).

. Yurova Yu.V., Shlyk 1.V. Influence of microbial wound

dissemination and microcirculation on the results of skin
engraftment. Grekov’s Bulletin of Surgery. 2013; 172 (1):
60—64 (in Russ.).

. Nogueira F., Karumidze N., Kusradze 1., Goderdzishvili

M., Teixeira P., Gouveia I.C. Immobilization of bacterio-
phage in wound-dressing nanostructure. Nanomedicine:

Authors contribution

data. Yudanova T.N. — final approval of the manuscript for publication.

Nanotechnology, Biology and Medicine. 2017,
2475-2484. DOI: 10.1016/j.nano.2017.08.008.

13 (8):

9. Kovyazina N.A., Lukin P.S., Funkner E.V. The approaches

to the development of polymeric wound covering with bacte-
riophages. Medical almanac. 2013; 2 (26): 7274 (in Russ.).

10. Orlov A.G., Lipin A.N. Collagen spongy dressings in com-

bination with bacteriophages in the complex treatment of
diabetic foot syndrome. Pilot observation. In the book: Sur-
gical infections of the skin and soft tissues in children and
adults: materials of the international scientific-practical
conf. Simferopol, 2017; 184—187 (in Russ.).

Beschastnov V.V. — conception and design of the study, justification of the manuscript and critical revision of the manuscript for
important intellectual content. Ryabkov M.D., Pavlenko 1.V., Leont’ev A.E., Tulupov A.A., Kichin V.V. — analysis and interpretation of

Authors information

Moscow Oblast, Russian Federation. ORCID 0000-0003-0509-5988.

22

Beschastnov Vladimir V., Dr. Sci. (Med.), Consulting Professor, Surgical Department, City Clinical Hospital No. 30, Nizhny
Novgorod, Russian Federation. ORCID 0000-0002-9332-3858.
Ryabkov Maxim G., Dr. Sci. (Chemistry), Consulting Professor, Surgical Department, City Clinical Hospital No. 30, Nizhny
Novgorod, Russian Federation. ORCID 0000-0002-9555-190X.
Yudanova Tatyana N., Dr. Sci. (Chemistry), Head of the Laboratory LLC “Novye Perevyazochnye Materialy” LLC, vil. Zhuchki,

Pavlenko Ilya V., Resident, Surgical Department, City Clinical Hospital No. 30, Nizhny Novgorod, Russian Federation. ORCID
0000-0003-0509-5988.
Leont’ev Andrey E., Cand. Sci. (Med.), Consulting Professor, Surgical Department, City Clinical Hospital No. 30, Nizhny Novgorod,
Russian Federation. ORCID 0000-0002-9332-3858.
Tulupov Alexander A., Resident, Surgical Department, City Clinical Hospital No. 30, Nizhny Novgorod, Russian Federation. ORCID
0000-0003-0509-5988.
Kichin Vladimir V., Resident, Surgical Department, City Clinical Hospital No. 30, Nizhny Novgorod, Russian Federation. ORCID
0000-0002-7271-2758.

(>X) Pavlenko Ilya V., e-mail: ilyapavlenko@bk.ru.

Received: 18.12.2019
Accepted: 30.04.2020

Bulletin of Siberian Medicine. 2021; 20 (1): 16-22



YAK 618.19-006.6-073.916:546.718:621.039.85
https://doi.org: 10.20538/1682-0363-2021-1-23-30

Possibilities of radionuclide diagnostics of Her2-positive breast cancer using

technetium-9ggm-labeled target molecules: the first experience of clinical use

Bragina 0.D."?, Chernov V.l."?, Garbukov E.Yu.!, Doroshenko A.V.', Vorobyeva A.G.>?3,

Orlova A.M.%3, Tolmachev V.M.?3

I Cancer Research Institute, Tomsk National Research Medical Center (TNRMC) of the Russian Academy of Sciences

5, Kooperativny Str., Tomsk, 634009, Russian Federation

2 “Oncoteranostika” Research Center, National Research Tomsk Polytechnic University (NR TPU)
30, Lenina Av., 634050, Tomsk, Russian Federation

3 Uppsala University
7, Dag Hammarskjolds vig, Segerstedthuset, Uppsala, 75237, Sweden

ABSTRACT

Background. The main purpose of the Her2/neu status determination in clinical practice is to determine the
indications for the appointment of targeted therapy. The main methods for detecting the Her2/neu status are the
immunohistochemical method (IHC) and the fluorescence in situ hybridization (FISH); however, despite their
widespread use, they have a number of significant disadvantages. Over the past few years, radionuclide diagnostics
using a new class of alternative scaffold proteins that meet all the requirements for optimal delivery of radionuclides

to tumor cells has become widespread.

Aim. To study the possibility of clinical use of a radiopharmaceutical based on technetium-99m-labeled target

molecules for the diagnosis of breast cancer with the Her2/neu overexpression in humans.

Materials and methods. The study included 11 patients with breast cancer (T, N, ,

organs were performed 2, 4, 6 and 24 hours after injection.

Results. Radiochemical yield, radiochemical purity and activity before administration were (80 + 4)%,
98 + 1)%, and (434 + 19.5) MBq, respectively. The greatest uptake by normal organs was ob-
served at a time interval of 6 hours in the kidneys and at a moderate activity in the liver and lungs at the
same time interval. The organ with the highest absorbed dose was the kidneys; significant accumula-
tion was also detected in the adrenal glands, gallbladder, liver, pancreas, and spleen. The smallest accu-
mulation of the studied drug was observed in the brain (0.001 + 0.000) mGy and skin (0.001 + 0.000) mGy.
The effective dose was (0.009 + 0.002) mGy. The difference between tumors with positive and negative Her2-neu
expression was found at all time points. In this case, the best indicator was determined after 2 hours of drug injec-

tion (p < 0.05).

Conclusion. Based on the results obtained, it can be indicated that the investigated radiopharmaceutical can be

considered as a new additional method for the diagnosis of Her2-positive breast tumors.
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M,) before systemic therapy:
5 patients with Her2/neu overexpression; expression of the marker was not detected in 6 patients. In all cases,
morphological and immunohistochemical studies were performed. In case of Her2/neu 2+, FISH analysis was
performed. The radiopharmaceutical was prepared immediately before administration, after which it was slowly
injected intravenously into the patient. Scintigraphic studies in the “WholeBody” mode and SPECT of the chest
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