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Abstract. In recent decades, scientists have been attracted by the idea of developing methods for targeted
transport of drugs and diagnostic drugs directly into the area of inflammation.

Experimental and single clinical studies have revealed high efficiency and prospects for targeted delivery of
various drugs. Most known carriers have a number of disadvantages, both in the range and amount of drugs they can bind,
and in their ability to prevent contact of transport drugs with healthy tissues. In addition, there are difficulties associated
with the toxicity and immunogenicity of carriers, their availability, cost, complexity of preparation. Transport systems
that use the body's own cells are the most advantageous in terms of biocompatibility. Among them, erythrocytes, platelets
and leukocytes are used as vehicles.

Currently, the most promising in terms of drug transport is the use of erythrocyte containers.

Pharmacokinetic studies have shown that with this route of administration, the concentration of antibiotic in the
bile in patients with inflammatory diseases of the biliary tract, 4.7 times higher than with other routes of administration,
and their therapeutic activity is maintained for a much longer time. When the erythrocyte containers were applied
topically, the antibiotic concentration in the wound and surrounding tissue was 10 times higher than that achieved by
traditional soft tissue puncture.

In order to prove the ability of erythrocyte containers to capture drugs and concentrate in the inflammatory focus
in 10 patients with this pathology at the beginning of treatment was injected into the femoral artery 1% - 1 ml of nicotinic
acid in 0.9% - 2 ml of saline, and the following day the same patient in the same dose it was administered in erythrocyte
containers. The time of onset of the reaction and the duration of the drug were determined, taking into account subjective
and objective data.

The ability of erythrocyte containers to seize drugs is evidenced by the results obtained by us: with the
introduction of nicotinic acid in its pure form, the reaction occurred after 115411 £ 0,0411and lasted 715211 £+ 0,0311.
Objectively, there was a gradual reddening of the face and mild hyperemia. With the introduction of erythrocyte
containers with nicotinic acid, the reaction occurred through 214311 + 0,0311 and lasted 1112411 £ 0,0211.

Subjectively, patients were characterized by a milder course of the reaction.

The development of granulation tissue in the wound with the introduction of erythrocyte containers with
antibiotics began on day 8-9, and the marginal epithelialization - on day 10-12. In the control group, the appearance of
granulation tissue and epithelialization in the wound were on 12-13 and 14-15 days, respectively.

Keywords: erythrocyte containers, diabetes mellitus, diabetic angiopathy.

Introduction. In recent decades, the attention of
scientists has been drawn to the idea of developing
methods of targeted transport of drugs and diagnostic
drugs directly into the area of inflammation [3]. It opens
wide opportunities not only in drug therapy of various
diseases, but also in their topical diagnosis [2]. This
problem deserves special scientific and practical interest in
connection with the reduction of side effects of drugs:
toxic effects of large doses of the drug, allergies, the
emergence of resistant strains of microorganisms,
suppression of immunity [3].

Side effects of drugs, their low effectiveness is
due to low bioavailability, high therapeutic dose and
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concentration of drugs not in the area of damage, but in the
serum in almost uniform concentrations in all organs. To
achieve this goal, fixed drugs are used: "bioactive
capsules" with the use of artificial membranes; liposomes,
capsules of human albumin, magnetic microspheres and
microcapsules of nylon [2, 3, 4].

Experimental and single clinical studies have
revealed high efficiency and prospects for targeted
delivery of various drugs to the body. Most known carriers
have a number of disadvantages, both in the range and
amount of drugs they can bind, and in their ability to
prevent contact of transport drugs with healthy tissues. In
addition, there are difficulties associated with the toxicity




and immunogenicity of carriers, their availability, cost,
complexity of preparation. Transport systems that use the
body's own cells are the most advantageous in terms of
biocompatibility. Among them, erythrocytes,
thrombocytes and leukocytes are used as vehicles [4].

It should be noted that the withdrawal from the
bloodstream of drugs that are included in the uniform
elements of the blood by conventional transport
mechanisms can be prolonged from several hours to
several days. Which contributes to the effectiveness of
therapeutic treatment [1].

Currently, the most promising in terms of drug
transport is the use of erythrocyte containers. For the first
time erythrocytes-carriers were used in cardiac practice of
G.P. Samokhin, M.D. Smirnov ect., (1986) for the
treatment of damaged areas of the vascular system. An
antibiotic or other drug substances and an antibody to type
I, II, or III collagen were deposited on the erythrocyte
carrier, which caused a specific delivery of erythrocyte
shadows to the area of endothelial exfoliation and the
release of collagen into the lumen of the vessel. It has been
proven that such erythrocytes continue to circulate in the
blood for a long time (half-life is several days).

J.Sh. Zhumadilov, R.V. Makarenkova (1990)
studied the stability of antibiotics with autologous
erythrocyte shadow carriers in the bloodstream, and their
use in the treatment of purulent-necrotic lesions of the liver
and biliary tract. To do this, dogs in the laboratory were
caused to have destructive cholecystitis. The control group
of dogs was injected intravenously with a solution of
kanamycin once a day. In the main group, kanamycin,
concentrated in autologous containers, was administered
intravenously at the same dose. The treatment lasted 5
days. A comparative analysis of the traditional prenatal
administration of antibiotics and its targeted transport in
erythrocyte shadows revealed the high efficiency of the
latter. Thus, in the main group of animals after two days of
treatment the normalization of body temperature was
observed, dogs became more active. Control animals
remained lethargic and feverish. Pharmacokinetic studies
have revealed significant differences in the concentration
of kanamycin in liver tissue depending on the method of
administration [4].

In 1991, a group of physicians [2, 4] used
erythrocyte containers saturated with antibiotics in a
clinical setting in patients with acute cholecystitis. They
concluded that the use of targeted antibiotic transport in
autologous erythrocyte shadows can adequately stabilize
clinical and laboratory manifestations of acute
cholecystitis, prevent the development of infectious
complications, 4.5 times reduce the length of hospital stay,
and optimize planned surgical treatment.

E.V. Medvetskiy, M.E. Nichitaylo and etc. (1998)
improved the method of manufacturing erythrocyte
containers because Zh. Sh. Zhumadil's method was
cumbersome and unsuitable for widespread use in clinical
practice for the treatment of patients with pathology of the
hepatobiliary system [7].

Pharmacokinetic studies have shown that with
this route of administration, the concentration of antibiotic
in the bile in patients with inflammatory diseases of the
biliary tract, 4.7 times higher than with other routes of
administration, and their therapeutic activity is maintained
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for a much longer time. When the erythrocyte containers
were applied topically, the antibiotic concentration in the
wound and surrounding tissue was 10 times higher than
that achieved by traditional soft tissue puncture.

It should be noted the low concentration of
antibiotic in the serum, which reduced the toxicity of the
drug. Analysis of the results of using this method in
clinical practice showed that the frequency of purulent
complications in biliary tract surgery decreased by 2.5
times, in liver surgery - 4 times. The duration of treatment
of soft tissue abscesses was reduced by 3.5 times. The use
of the method also significantly reduced the consumption
of antibiotics, which is of economic importance.

The aim of the study: to analyze the use of
biological carriers as a means of drug delivery to the area
of inflammation.

We used erythrocyte containers for the treatment
of purulent-necrotic processes in diabetic angiopathy of
the lower extremities is a complex and long-term process
[6], which involves the use of a large number of drugs that
act on different links in the pathogenesis of this disease.
This raises an equally important question about the route
of administration of drugs in order to maximize the
therapeutic effect. Of the existing methods of drug
administration, in this surgical pathology, a number of
authors consider the most appropriate pre-arterial [2],
which contributes to the rapid and local impact on the
pathological process.

Materials and methods. 55 patients with
diabetic angiopathy of the lower extremities of grade II1
and IV were examined. The age of patients ranged from 40
to 70 years and older. The duration of the disease is from
3 to 20 years and more. All patients underwent a course of
prearterial administration of an antibiotic concentrated in
erythrocyte containers by puncture of the femoral artery on
the background of basic treatment, which included diet
therapy, insulin therapy, improvement of microcirculation
and rheological properties of blood, antibacterial and
symptomatic therapy. If necessary, "economical" surgical
interventions on the foot were performed (opening of
abscesses, necrectomy, amputation of fingers, metatarsals,
longitudinal and transverse half amputation of the foot).

In order to prove the ability of erythrocyte
containers to capture drugs and concentrate in the
inflammatory focus in 10 patients with this pathology at
the beginning of treatment was injected into the femoral
artery 1% - 1 ml of nicotinic acid in 0.9% - 2 ml of saline,
and the following day the same patient in the same dose it
was administered in erythrocyte containers. The time of
onset of the reaction and the duration of the drug were
determined, taking into account subjective and objective
data. Subsequently, in 45 patients with this pathology,
erythrocyte containers were saturated with an antibiotic,
which was selected according to the antibioticogram.
Control of drug delivery to the site of inflammation was
performed on cytological impressions of the wound
surface. Material collection was performed in 12 patients
with diabetic angiopathy complicated by purulent-necrotic
processes of the lower extremities. Smears were taken
from the wound after 0.5; 1.5; 3; 4; 6; 12; 24; 36 hours
after administration, dried and fixed with 96° ethyl
alcohol. Romanovsky-Gimza smears were painted.
Phosphate buffer (pH 6.5) was used instead of water to
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dilute the paint to make high-quality cytological
impressions. The working paint solution was prepared at
the rate of 1 volume of paint per 8 volumes of buffer. The
fixed cytological object was treated with the highest
possible layer of paint. The staining exposure was 30-45
minutes.

Research results and their discussion. The
ability of erythrocyte containers to seize drugs is
evidenced by the results obtained by us: with the
introduction of nicotinic acid in its pure form, the reaction
occurred after 1'54!" + 0,04!'and lasted 7'52!" £ 0,03!'.
Objectively, there was a gradual reddening of the face and
mild hyperemia. With the introduction of erythrocyte
containers with nicotinic acid, the reaction occurred
through 2'43'" + 0,03!! and lasted 11'24'" +0,02!".

Objectively, there was a gradual reddening of the
face and mild hyperemia. Subjectively, patients were
characterized by a milder course of the reaction.
Microscopic examination of erythrocyte containers
phagocytosed by neutrophils was detected in smears-
imprints from the wound.

Studies have shown that leukocyte-phagocytosed
cell shadows were detected in the wound contents in all
examined patients. In the wound area, the number of
neutrophils with phagocytosed erythrocyte containers
dynamically increased from 30 min to 12 hours after their
pre-arterial administration to the patient. Subsequently, the
number of such neutrophils gradually decreased and after
36 hours in the field of view, single phagocytosed
erythrocyte containers were observed.

The development of granulation tissue in the
wound with the introduction of erythrocyte containers with
antibiotics began on day 8-9, and the marginal
epithelialization on day 10-12. In the control group, the
appearance of granulation tissue and epithelialization in
the wound were on days 12-13 and 14-15, respectively.

Conclusions:

1. The use of autologous storage containers for
the treatment of patients with various surgical pathologies
is a modern, highly effective method.

2. Erythrocyte containers have the ability to
concentrate drugs and thus create a targeted prolonged
action of the drug and its maximum long-term therapeutic
effect.

3. Drugs concentrated in erythrocyte containers
do not cause adverse reactions in the body and can be
recommended for widespread use in practical medicine.

4. Detection of erythrocyte containers during
microscopic examination in cytological prints from the
wound indicates their penetration outside the vessels into
the interstitial tissue in the area of purulent-necrotic
process, where they are released from the drug. In addition,
a high concentration of the latter and its prolonged action
in the site of inflammation for 36 hours.
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Pe3rome. B crathe noka3ana u 0600CHOBaHa 11eJie-
c000pasHocTh U 3(PPEeKTUBHOCTL NOAPTEPHATIHLHOTO BBE-
JICHUS JIEKAPCTBEHHBIX MPENapaToB, COCPEIOTOYEHHBIX B
SPUTPOIMTAPHBIX KOHTEHHEPAX MPH JICUCHUH TrUabeTHYe-
CKHX aHTHONATHU HUXKHUX KOHEYHOCTEH, OCI0KHEHHBIX
THOMHO-HEKPOTHYECKUMH ITPOLIECCAMH.

IMocnennue AECATHUIIETHS BHUMAHHE YYEHBIX
MPUBIICKACT Ues pa3pabOTKH METOMIOB IieJeHanpaBIIeH-
HOTO TpPAHCIIOPTa JEKAPCTBEHHBIX U JUATHOCTHUECKHUX
MpenapaToB HEMOCPEACTBEHHO B 30HY BOCITAJICHHSL.




B Hacrosiee BpeMst HanOosiee mepcreKTHBHBIM B
IIJIaHe TPAHCIOPTa MEIUKAMEHTO3HBIX IIPerapaToB SBIIS-
€TCsI IPUMEHEHHE IPUTPOLIUTAPHBIX KOHTEHHEPOB.

CuCTeMBI TPAHCIIOPTA, B KOTOPBIX HUCIIOJIB3YIOTCS
CcOOCTBEHHBIE KJIETKH OpraHM3Ma, HauOoJee BHITOJHBIC C
TOYKH 3peHusi Ouojormueckoil coBmectumocTtu. Cpenu
HUX B KauecTBE TPAHCIOPTHBIX CPEACTB HCIOJIB3YIOT
SPUTPOLUTHL, TPOMOOLUTHI U JISHKOIUTHI.

IIpy MecTHOM MPUMEHEHHH 3PUTPOLUTAPHBIX
KOHTEIHEPOB KOHICHTpAIUs aHTUONOTHKA B PaHE U OKPY-
xaromied Tkanu Obuta B 10 pa3 BblllIe aHAJIOTHYHOM, KOTO-
past IOCTUraeTcsi TpaIuIMOHHBIM OOKaJIBIBAHUEM MSTKHX
TKaHeH.

Hcnonp3oBaHne METOAa MO3BOJIUIIO TAKXKE CYILie-
CTBEHHO COKPATHUTh PacXo/ aHTHOMOTHKA, YTO HUMEET KO-
HOMMYECKOE 3HaUCHHE.

Jliis1 Toro, 4To0BI 10Ka3aTh CIIOCOOHOCTH 3PUTPO-
LUTAPHBIX KOHTEHHEPOB 3aXBaThIBATh JIEKAPCTBEHHBIE
IpenapaTbl ¥ KOHIIEHTPUPOBATHCS B O4are BOCMAJEHUS,
10 GONBHBIM C TAHHOM MATOJIOTHEH B HAYaIe JICYSHHS BBO-
Iy B OenpeHHyro apreputo 1%-1 M1 p-H HHKOTUHOBOM
kucioTel Ha 0.9%-2 M1 (PU3HOIOTHUECKOM PAcTBOPE, a Ha
CJIEIYIOIIN JIeHb TEM CaMbIM OOJEHBIM B TOH K€ J103€ ee
BBOJIWJIM B 3pUTPOLIUTAPHBIX KOHTEIHEpax.

Pa3Butne rpaHyJISLMOHHOM TKaHW B paHEe MpHU
BBEJICHUH 3PUTPOLUTAPHBIX KOHTEWHEPOB C aHTUOWOTH-
KOM HauMHaJIoC Ha §8-9 CyTKH, a KpaeBOM AMUTENU3ALUHN —
Ha 10-12 neHb. B KOHTpONBHON TPyIIE MOSABIECHUE TPaHy-
JAUOHHON TKaHW W JMUTENU3AIMM B paHE COOTBET-
cTBeHHO ObutH Ha 12-13 u 14-15 cyTkn.

KirodeBble cioBa: 3pUTpOIUTAapHbIE KOHTEH-
HEpBbI, cCaXapHbIi auabet, TuadeTHIecKast aHTHOIATHSL.
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Pe3rome. B ctaTTi 10BeeHO i OOTPYHTOBAHO JI0-
IUTBHICTB 1 €(PEKTUBHICTH J0apTEePIAIbHOTO BBEICHHS JTi-
KapChbKUX IperapariB, 30CEPEPKEHUX B EPUTPOLIUTAPHUX
KOHTEWHEpaXx, MPH JIIKYBaHHI Jia0CTHYHUX aHTi0NaTii HU-
JKHIX KIHI[IBOK, YCKJIQJHEHUX THIHHO-HEKPOTHYHUMH ITPO-
ecamH.

OcTaHHi AecATUpiuYs yBary HayKOBIIiB IIPHUBEP-
Tae i7iess pO3pOOKH METOJIIB IIJIECHPSIMOBAHOTO TPAHCIIO-
PTY JKapchKHX 1 MIarHOCTUYHHX MpernapariB Oe3rnocepe-
JTHHO B 30HY 3aIlaJICHHs

Ha choromui HafOLIBII TEPCHICKTHBHAM CIIOCO-
O00M TpaHCHOPTY MEIMKAMEHTO3HUX IperapariB € 3a-
CTOCYBaHHS €pUTPOLUTAPHUX KOHTEHHEPIB.

CucteMd TpaHCHOPTY, B SIKUX BUKOPHUCTOBY-
I0ThCS BJIACHI KJIITUHW OpraHi3My, HaiOLIbII BUTIAHI 3
TOYKH 30py Oiojoriynoi cymicHocTi. Cepeq HUX B SIKOCTI
TPAHCIIOPTHUX 3aCO0IB BHUKOPHCTOBYIOTH EPUTPOIUTH,
TPOMOOITUTH 1 JICHKOIUTH

[Ipu micueBoMy 3aCTOCYBaHHI €pUTPOLMTAPHUX
KOHTEIHEPIB KOHIICHTpAIlisi aHTHOIOTHKA B paHi 1 HABKO-
JUIIHIA TKaHWHI Oyna B 10 pa3iB BUINA BijJ aHAIOTIYHOI,
sIKa JIOCSTAa€ThCS TPAIULIIHHUM OOKOJIIOBAaHHSAM M’ SIKMX
TKaHMH.

BukopucTaHHsS METOMy ITO3BOJMIIO TaKOX CYT-
TEBO CKOPOTUTH PO3XiJl AHTHOI0THKA, III0 Ma€ EKOHOMIYHE
3HAYEHHSL.

J71st TorO, 1100 TOBECTH 31aTHICTH CPUTPOLIUTAP-
HUX KOHTEWHEPIB 3aXOILTIOBATH JIIKAPCHKI MperapaTu Ta
KOHIIEHTPYBAaTUCh y BOTHHMII 3amajeHHs, 10 xBopum i3
Li€I0 MATOJIOTIEI0 HA TIOYATKY JIIKYBaHHS BBOAWIIM B CTET-
HOBY apTepiro 1%-1Mi1 p-H HikoTHHOBOI KMca0TH Ha 0.9%-
2 M1 (hi3i0JI0TIYHOMY PO3YHHI, & HACTYITHOTO JHS TUM Ca-
MHUM XBOPHUM Y Til camiii 71031 ii BBOJWJIN B SPUTPOLIUTAP-
HUX KOHTeHHepax.

Po3BUTOK TpaHyNsMiIHHOT TKAaHWHU B paHi MpU
BBEJICHHI epUTPOIUTAPHUX KOHTEHHEPIB 3 aHTHO10THKOM
mounHaBcs Ha 8-9 100y, a kpaeBoi emiternizaiii —Ha 10-12
JieHb. Y KOHTpPOJIBHIA TPyHi MOsiBa TPpaHYJIALIHHOT TKa-
HUHH 1 emiTeNi3alii B paHi BianoBiaHo Oyiu Ha 12-13 1 14-
15 no0y.

KarwudoBi ciioBa: eputpouuTapHi KOHTEHHEpH,
IYKPOBHIA [iabeT, miadbeTHyHa aHTi10MAaTis.
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