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RHEOLOGICAL STUDIES OF SEMISOLID MEDICINES

YKymcak gapinik 3aTtapablH KypaMblH 83iprey caTtbiCbiHAa
peonorusnblk 3epTTeynepaiH OpHbl epeklue, cebebi kemeKLi
3aTTap MeH onapAblH KOHUEHTpaumanapbiHbIH, TYTKbIPIbI- nnac-
TUKanbIK KACUETTepiHe acepiH aHblKTayFa MyMKiHAik 6epegi.

MaTtepuangap MeH apictep: DpTypni KypbinbiMabIK
TacbiMangaywel 6enceHgi 3aTTap HerisiHge xacanfaH «Jle-
BOMEKOMNb» Ma3i, «3cnon » masi, KCUHTOMULNMHY NUHUMEHTI,
«TpokcepyTuH» reni 3eptrengi. )KyneHiH peonornansik
KacueTTepiH (KypbirbIMAbIK-MeXaHuKarnblk ) peoBUCKO3NMETPI
«Rheolab QC» (Anton Paar, ABCTpu1S) KOHABIPFBLICHI apKbIfbl
20 °C temnepaTypaga 3epTTengi.

TangaynapmeH HaTuxenep: 3epTTenin oTbipFaH Xymcak
A8pinik TypaiH MexaHukanblK KypbifibiMbl aHbIKTanbiM,
HOTUXECIHOE XbIMKY XblNAaMAbIFbIHbIH OPbIH aybICTbIpybIHA
GannaHbICTbl KypbINbIMABIK TYTKbIPIbIFbIHbIH, MCTEPE3UCTIH,
NeTNSACbIHbIH, KeNeMiHiH e3repyiHe anbin Keneai, MexaHvkanblk
KYpPbINbIMAbIK XYWECiHIH TYpaKTbiNblFblH cunatTanbl XXoHe
TUKCOTPONTbI Xafganbl 6enrineHreH.Op xymcak Aapinik
dopMachlHbIH afy Leri, rmcTepes3nc NeTnsacbiHbiHayAaHbl
aHblkTangpl. [padmkansik XeHe kectegeri ManimeTTep apKbinbl
XKYWEHIH KypbIiNbIMAbIK TYTKbIPALIKTbIH, XbIKY XKblngamabifbiHa
Tayenainiri aHbIKTanabl, TiKenen (KbIKy XblngaMablfbl apTa-
Abl), XXaHe Kepi XypiciHae (KblKy XblngaMmabiFbl 6asynangbi).

KopbiTbiHAbI: XacanfaH 3epTreynep xymcak Aapinik
3aTTapAbl a3ipney catbinapbiHaa TypakTbinbikTapbiH 6omkay
MakcaTblHAa SKCTPY3MOHAbI XKOHE TYTbIHYLUbINbIK KabineTTepiH,
TYTKbIPAbl — MNacTUKanblk kacuetTepiH 6arananayra MyMKiHAIK
Gepegai.
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MeXxaHUKasblK KypblrbiMObIK, MUKCOMPOUS.
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RHEOLOGICAL STUDIES OF SEMISOLID MEDICINES

Rheological study of semi-solid dosage forms are required
during the design composition, that allows to estimate the influ-
ence of excipients and their concentration on the visco-plastic
properties, as well as to determine the technological parameters
of the production process.

Material and methods. The objects of the rheological
properties study of of semi-solid dosage forms were used oint-
ment “Levomekol”, ointment “Espoli”, liniment “Chloromycetin”,
gel “Troxerutin” made on various suitable vehicles of active
substances. Rheological properties (structural and mechanical)
were studied by using rheoviscosimeter «Rheolab QC» (Anton
Paar, Austria) at 20°C.

Results and discussion. The results of the data were
plotted transverse strain versus shear rate, which allows us
to estimate the visco — plastic properties of semi-solid dosage
forms, the type of flow and thixotropic properties that shows the
mechanical stability of structured systems. For each semi-solid
dosage form was determined liquid limit, defined the square
of the hysteretic loops. From tabular and graphical data pres-
ents the variation of plastic viscosity on the shear rate in the
forward (shear rate increases) and reverse way (shear rate
decreases).

Conclusions. The studies assist to assess the visco-plastic
properties of semi-solid dosage forms in the development phase
for prediction their stability, extrusion capacity and consumer
properties.

Key words: rheological properties, semisolid medicines,
structural viscosity, shear rate, shear stress, thixotropy.
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COMPOSITION AND FORMULATION DEVELOPMENT OF ANTIFUNGAL

SEMISOLID DOSAGE FORM

The aim of our work was elaboration of antifungal gel with Tee tree oil as an active ingredient. The obtained rheologi-

cal properties give validation for using concentration as 1% of carbomer as a basis. Propylene glycol as a non aqueous
solution due to its osmotic activity and penetrative properties had been chosen. Osmotic activity and pH correlate with
requirements for medical application dermatological semi-solid medicine for treatment micosis. Technology for gel’s

manufacture had been proposed.

Key words: semisolid dosage form, technology, antifungal activity, rhehological properties, carbomer.

Introduction

Nowadays, ointments are not only well-tried forms of non-
prescription drugs but they also present a dominating group of
prescription drugs. Pharmaceutical preparations for conditions
treatment such asrashes, skinirritation, stings, fungal infections
etc. are normally supplied in the form of cream or ointment, as this
provides the effective means of delivering the active ingredient
directly to the required area. Dissemination of fungal infections
is one of the problems for society at the moment. Their treat-
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ment and prevention is an important goal of medicine [1, 2].

It is known that the quality of semi-solid preparations
depends on numerous factors such as: chemical properties
of the used components, order of their addition and even the
applied technique of production [3, 4].

The aim of this research paper was to check the possibility
of obtaining an effective form of a topical drug through the
usage of tea tree oil as a modern active ingredient along with
quantitative change of auxiliary substances.



GAPMALINA

Materials and methods

During making the work technical, physical and chemical,
structural and mechanical methods of research have been
used, which allow to estimate samples of raw materials and
finished products [5, 6].

The pH evaluated according to EPh 6.0 2.3.3. p 24. 2.5
grams of gel (accurately weighed) was putinto a beaker, added
50 ml of purified water and dissolved while stirring during 10
minutes. Then the pH of the resulting water dispersion has
determined by potentiometry (pH-150 MIW).

Structural and mechanical (rheological) properties of
the samples were determined by using rotational viscometer
«Rheolab QC», Anton Paar company (Germany), with coaxial
cylinders C-CC27/SS/QC-LTD. (EPh 6.0 2.2.10. p 27) Tem-
perature control of samples was carried out by the thermostat.
The sample of cream with a mass 17,0 (+ 0,5) g was putin a
container of outside fixed cylinder. The temperature desired
while the experiment was set by the thermostat, after this by
using the software the necessary conditions of the experiment
(gradient shear rate, the number of experience points at the
flow curve and length of the measurement at each point of the
curve) installed. The device allows to measure shear stressin
therange of 0.5 - 3.0+ 10* Pa, shear rate from 0.1 to 4000 s,
the viscosity — 1 — 10° mPa-s. Measurements were carried out
at the temperature of 20+2°C and 37+2°C.

The osmotic activity was determined by the method of
dialysis through a semipermeable membrane. A sample
of the gel (10.0 g) was applied at the surface area of the
semipermeable membrane of 1808 mm? as uniform layer.
Thereafter, the internal cylinder with the test sample was
placed to dialysis chamber. Previously, the calculated amount

1 Fig. 1 - dialyser:
2
- Dialysis chamber;
-~ £ 2. Internal cylinder;
— .5 3. Sample of the gel;

4. Semi permeable
membrane;
5. Water purified.

of water purified (50+£0,5 ml) has been poured into dialysis
chamber.

The cylinder’s mass measurement was carried out through
regular intervals (1 hour). Periodically, the volume of water in
the dialysis chamber was reduced to the score. The amount
of absorbed water has been determined by the difference
between the primary and obtained results. The experiment has
been carried out at 36°C (skin temperature) for modeling the
conditions of application of this medicine, which is achieved
by the thermostat TC-80M-2. The scales Sartorius accurate
within 0.01 g has been used.

For determination of ointment uniformity each of four
samples of gel 20 — 30 mg were put on a slide, covered with
another slide and pressed for forming a spot with diameter
about 2 cm. These samples were examined by naked eye
(the distance was approximately 30 sm from the eye). The
sample is considered to be homogeneous if debris and signs
of physical instability (phase separation) are not detected in
all four samples visible particles. If one of the samples did not
pass the test, the study is carried out on an additional eight
samples. In this case, all eight additional samples must pass
the test.

For carring out the test determination of the colloidal
stability the laboratory centrifuge MPW-210 by company
«Mechanika precyzyjna» (Poland) has been used with a set of
tubes, mercury thermometer with an interval of temperatures
from 0till 100°C with 1°C as a value of division, also a stopwatch
and a water bath. The tubes were filled to 2/3 of the volume
(approximately 9 g) with samples (the mass of tubes with
medicine should not differ more than 0.02 g), and weighed to
within 0.01 g. Then the tubes were put in the water bath with a
temperature 42,5+2,5°C for 20 minutes, then wiped dry from
the outer sides and placed in the nests of centrifuge. Centri-
fuge for 5 minutes with 6000 rpm (relative centrifugal force
becomes approximately 5000 g). The sample is considered
stable if after centrifugation in tubes did not observe any
changes. Ifin one tube at least separation or sedimentation of
the sample were observed, the analysis carried out again with
new batches. If the second test detected at least one tube with
a separation, the sample would be considered unstable.

For determination of thermal stability 6 glass tubes of 15
mm diameter and 150 mm height were taken. Test tubes were
filled with 8-10 ml of sample and putin athermostat TS-80M-2
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Fig. 2 — Flow curves of gel bases (with a different concentrations of carbomer) at 25°C
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with the temperature 42,5+2,50°C for 7 days. Thereafter the
samples were transferred for 7 days to refrigerator with the
temperature 6+2°C and then for 3 days they were kept at the
room temperature. Stability was determined visually, if there
was no stratification in the tubes, then the sample could be
considered stable.

Results and discussion

Rheological studies were applied under two different tem-
parutres 25°C and 37°C to choose the optimal concentration
of carbomer needed for perfect preparation and application
of our gel. Different concentrations (0.25-> 1.5) gave different
curves of viscosity and flowabilty shown below.

According to the results of measuring, rheograms of shear
stress ( ) dependence on the shear gradient (Dr) have been
built (Fig. 2, 3) in which the yield limit, the type of flow and the
presence of thixotropic properties were determined.

As we can see in Figure 2, which shows the dependence of
gel properties on the carbomer gels concentration, all samples
have non-Newtonian type of flow: while increasing of shear
rate, the curves of shear stress gradually increases. Flow
curves of samples also indicate that their flowing doesn’t begin
immediately, but only after a certain applied shear needed to
breakit’s elemental structure. Due to the decreasing of shear,
the samples viscosity is gradually restored. This confirms the
plastic-viscous and thixotropic properties of examined gels.

In the rheograms descending and ascending curves form
a hysteresis loops (except the base of 0,25% carbomer con-
centration), that confirms thixotropic properties of examined
systems. Upon analyzing the hysteresis loops, it can be con-
cluded that the samples with the 1,25 and 1,5% concentration
of carbomer have sufficient thixotropic properties, evidenced
by the large surface area. The presence of thixotropic proper-
ties of the samples indicates the convenience and easiness of
their application to skin, their packaging, and their extrusion
from tubes.

For samples with the 0,5%, 0,75% and 1% concentration
of Carbomer thixotropic properties are not satisfactory, which
requires addition of non-aqueous solvents. Thus, the thixo-
tropic properties of Carbopol gel are expressed to a greater
extent with increasing of gelling agent concentration.

At low shear rates, the structure collapses and ointments
fully restored (in this case, the system has the highest viscos-
ity). With increasing shear rate, destruction of the structure
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begins to dominate the ointment restoration, and the viscosity
decreases. At high shear rates, the structure is completely
destroyed and the system begins to flow.

Measurements of rheological parameters at 25°C were
conducted for studying the gels characteristics during stir-
ring, packaging and extrusion capacity inorder to derive the
conclusion about technological properties of the gels.

As it is presented at the fig 2, 0,5 to 1,5% concentration
of gelling agent is possible for application in the semi-solid
medicine manufacture. In terms of mechanical stability, the
1% concentration of gelling agent is optimal, because MS=1
(Table 1).

Table 1 — Mechanical stabilty of gel bases

Concentration of carbomer 940 MS of gel basis
0,25% 0.8
0,5% 0.9
0,75% 1.05
1,0% 1.00
1,25% 1.05
1,5% 1.50

Measurements of the rheological parameters at 37°C have
been conducted to study gels characteristics while application
to skin and validate it’s consumer properties. The dependence
of shear stress upon the versus shear rate shows thatat 37°C,
gels have a non-Newtonian flow type that provides spread-
ability on the skin.

As can be concluded from the viscosity values, tem-
perature slightly reduces the gels’ viscosity. At high rotational
speeds, a sharp decrease of viscosity occurs, and then reduc-
tion is gradual, which indicates that the system is structured.
Thus, this gel will spread but not flow of the skin. So, consumer
properties within the range of used concentrations of Carbopol
and temperatures remain sufficient.

Non aqueous solutions don’t have a great influence on
the osmotic activity of carbomer gel. Three different non
aqueous solutions represented different osmotic activity with
variable concentrations during five hours of study (fig 4). The
concentration of non aqueous solutions was the same — 10%.
All samples did not have high osmotic activity. Macrogol 400
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2007
CC27/S-SN29766; d=0 mm CC27/S-SN29766; d=0 mm
150+ & t Shear Stress &— t ShearStress
100 1 & h Viscosty & h Viscosity
50 4
0 20 40 60 80 100 120 140 160 1/s 200
ShearRate g

Fig. 3 — Flow curves of gel bases (with a different concentration of carbomer) at 37°C
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Fig. 4 — Graph showing osmotic activity of gel bases
with non aqueous solutions

showed a relatively high osmotic activity with a concentration
starting with 15% reaching 28% which is not suitable for apply-
ing on skin infected by mycosis. While, glycerol showed a low
osmotic activity with an initial concentration of 5% reaching a
final one of 10% which is not enough for medical efficiency.
Concerning propylene glycol a medium osmotic activity
was shown by an initial concentration of 7% reaching a final

one of 13%. The osmotic activity of propylene glycol and
glycerol is similar. Macrogol can’t be used due to it’s high
osmotic activity and glycerol can’t be applied because of
it’s viscousity and unsuitable consumer properties (sticky).
Depending on the above results the suitable non aqueous
solution needed for preparing our antifungal gel would be
propylene glycol, which has a medium osmotic activity and a
high penetrative ability correlating with the parameters needed
to treat skin mycosis.

The rheological properties of glycerol, propylene glycol,
and macrogol were studied under 25°C (maximal temperature
of storage for semisolid medicines) and 37°C (skin tempera-
ture) to choose the optimal non aqueous solutions needed
for preparing antifungal gel. These results are shown in the
following curves.

As we can see from the pictures 5 and 6, the non-aque-
ous solvents added improves the thixotropic properties of
the 1% Carbopol gel. However, there is no significant dif-
ference between the curves of shear stress and shear rate
and hysteresis loops for various non-aqueous solvents.

1000
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Fig. 5 — Flow curves of gels with different non aqueous solutions at 25°C
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Fig. 6 — Flow curves of gels with different non aqueous solutions at 37°C
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Thus, in a concentration of 10% addition of non-aqueous
solvent affects the rheological parameters of the carbomer
gel. But, the type of these solvents is not related to this
rheological effect.

Development of fungal infection occurs in a neutral or
weakly alkaline medium. The most favorable pH value for them
is 6 —6.7. It must be emphasized that the pH of healthy human
skinis 5.5 (acidic environment is not conducive to fungi), which
is one of the factors of protection of human skin against fungal
infection. Excessive sweating, especially in closed areas of the
skin, the evaporation of sweat from which is difficult, as well as
some diseases are accompanied by a shift of skin pH to the
alkaline side, which makes it more vulnerable in the face of
fungal diseases and contributes to the development of fungal
infections. Furthermore, stability of the gel and the absorption
of drugs depends on pH level which also influences on gel’s
activity against living tissues.

The results shown above gave suitable pH values when es-
sential oil included. (Table 2) So our active ingredient doesn’t
affect the pH of the gel and provides treatment for skin myco-
sis, where level of pH shifts due to fungal infection.

Table 2 — Results of pH test for antifungal gel

pH | pH with| pH with | pH with

Glyce- | propylene| macro-
Composition rol glycol gol
Gel without essential oil | 6,38 5,61 5,49
Gel with essential oil 6,12 5,6 5,57

The examined samples of the gel have shown no visible
particles, no debris and no signs of physical instability (phase
separation). So, the gel is uniform.

By visual examination after thermal stability test, no
bundles were observed in the test tubes. The gel is stable.

By visual examination after colloidal stability test, neither
sedimentation nor separation was observed in the test tubes.
The gel is stable.

For the following composition of the gel technology of
preparation and compiled technological scheme of the gel was
developed with essential oils in industrial environments. The
composition of the gel includes: active substance: Tea tree oil
and adjuvants: Carbomer 940 - a gelling agent, methyl para-
ben and propyl paraben, as preservatives, propylene glycol, as
non-aqueous solvent, hydrogenated castor oil as a solubilizer,
10% ammonium hydroxide, as neutralizer, and water-solvent.
Excipients provide necessary physical-chemical properties.
On the basis of physico-chemical and technological studies,
we developed a technology of the manufacture of the gel,
which is provided for a specific procedure and temperature
introduction of ingredients.

For manufacturing process of antifungal gel we can recom-
mend the following main steps: swelling of carbomer 940 in
purified water, preparing solutions of preservatives, preparing
solutions of active substances, neutralization of Carbomer,
mixing, homogenizationpackin and marking.

Conclusions

The composition and technology of gels with antifungal
activity had been proposed.

The concentration of carbomer as 1% had been chosen.
Propylene glycol as a suitable non aqueous solution had been
provided.
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AHTUDYHIANbAI BENCEHAINIK KACUETI UE XK¥MCAK
MAMNNbI A9PINIK KANbINTbIH K¥YPAMBIH XXOHE TEXHO-
NNOMMACBIH XKXACAY

Bi3ajiH XyMbICbIMbI3AbIH MaKcaTbl 3Mp MannapbiH 6encerai
VHIpEeaneHT peTiHAe NaraanaHbin aHTUyHranbai renb xacay
©onbin Tabbinagbl. Kap6omepaiH 1% KOHUEHTPALUMSACHIH HEriari
3aT peTiHae KongaHy OHbIH PeonorusanblK KacueTiHiH ne 6o-
nyblHa GarnaHbICTbl KongaHaabl. AHTUYHranbai aypynapapl
emMaeyae kymcak Ospinik kanbinTbl MeauuMHanslk Tanantap
6onblHWA ocMmoTUKanblk GenceHainirive xoHe pH opTacbiHa
OannaHbICThl TaHAanbin ansiHagbl. Kapbomepai Herisri 3at
peTiHAe anblHbIN renid TeEXHONOrMAnbIK eHAIPICi XXacanbiHbIM,
YCbIHbINAbI.

MaTepuanpap MeH agictep: TepMOTYpPaKTbIfbIfbIH aHblK-
Tay yWiH 6 gaHa WelHbl TYTiKTEpi, Anametipi 15 MM, GuiKTiri
150 mm. anbiHgbl. TyTikwenep 8-10 Mn ToNTbIpbIbIM, TYTIiK-
wenepai 7 kyHre, TC — 80M-2 TepmocTaTtbiHa 42,5+2,500°C
TemnepaTtypacbiHa kobingbl. CogaH KeriH 3epTTey ynrinepi 7
KyHre 6x20°C ToHasbITKbILIKA KObINAbl. TypaKTbifbIfbl ChIPTKbI
KenbeTiMeH aHbIKTanapl, erep e TyTikweae katnapnany 6on-
Maca, oHAa on TypakTbl Aen ecenTeniHeai.

TankbinaymeH HaTuxenepi: [enbaik KOMNO3ULMAHBIH
KypaMmbIMeH pasipnay TEXHOMOrUsiCbl, COHbIMEH KaTap
eHAipicTeri TexHonorvanblKk cxemanap gaspnadgbl. lenbgi
Aaspnayga eHaipicTik Xafgangarbl mavnap nanganaHbingsl.
lenbaiH KypamblHa KipeTiH 6encengi 3atTap rentaid gusuko-
XUMUANbIK KacueTtTepiH TONblkTal KaHaraTTaHablpagbl.
PUBNKO-XUMUSTIBIK )KOHE TEXHOMNOMUANbIK 3epTTeyrnep HerisiHae
©enrineHreH catbinbIp MeH bepinreH Temneparypa xaraanbiHaa
rebfiH AavibiHAay TEXHONOMMACHI 83iprneHai.

KopbITbiHAbI: AHTUYHranbabl 6enceHainikke apHanfaH
renbAiH Kypambl MEH TEXHONOTMACHI a3ipneHai. lenb Ty3ywi —
kapbomepaiH KepekTi KoHUeHTpauuschl -1% aHblkTangbi.

Hezizei ce3dep: xxymcak 0opinik Karnbir, mMexHO/02usl,
aHmugpyHaans0i bernciHdiniei, peonoausnsbiKk Kacuemmep,
Kapbomep.
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Llenbio Hawewn paboTbl Obina paspabotka NpoTUBOrpmnod-
KOBOrO rens ¢ 3UpHbIMA MacnaMmy B Ka4yecTBe akKTMBHOIO
nHrpegmeHTa. MonyyeHHble peonoruyeckue CBOWCTBa NO3BO-
NAT NOATBEPANTL MCNONb3oBaHNe kapbomepa kak OCHOBbI B
KoHueHTpaumm 1%. OcmoTudeckas akTMBHOCTb U pH koppenu-
pyoT € TpeboBaHMAMM ANt MEANLIMHCKOTO MPUMEHEHMNS MSATKNX
nekapcTBeHHbIX OPM AN NevYeHns rpnbKoBbIX 3a6oneBaHui.
Bbina npegnoxeHa TeEXHONOMMsi NPOM3BOACTBA rensi.

MaTtepuan u meTtoabl. [1ns onpeaeneHnsi TepmocTadburnb-
HOCTW BbInu B3ATbI 6 CTEKNAHHBIX TPYBOK, AMameTpom 15 MM
1 BbicoTor 150 mm. Mpo6upkm Bbinmn 3anonHeHbl 8-10 mn npo-
Obl 1 nocTaeneHsl B TepmocTtat TC-80M-2, npu Temneparype
42,5+2,50°C B TeueHue 7 gHelt. Mocne aToro o6pasubl Gbinu
nepefaHbl Ha 7 oHe B XxonoaunbHWK npy Temneparype 6+20°C,
a 3aTeM B TeueHve 3 OHeN OHU XPaHWUIWCb MpU KOMHAaTHOW
Temnepartype. YCTON4YMBOCTb onpeaensanack Bu3yarbHO, ecriv
HeT paccnoeHusa B npobupkax, To npoba MOXeT cyMTaTbCA
cTabunbHoM.

KAPAMONOrNg

VIIK 616.131-005.6
II.C. AKTAEBA

Pe3ynbTathl M 06cyxaeHue. PaspaboTtaH coctaB rene-
BOW KOMMO3WLIMN U TEXHOMOMNSI €ro NPUroTOBMEHUS, TaKxe
COCTaBIieHbl TEXHOINOIMYECKMe CXeMbl NPOM3BOACTBa. [enb
paspaboTaH C UCNonb3oBaHWEM Macen B MPOMbILLIEHHbIX
ycrnosusix. Bxogsuime B coctaB rensi BCnomoraTernbHble Be-
wecTtBa obecneunBaloT HeobxoanMble (PU3NKO-XUMUYECKUNE
cBoWcTBa. Ha ocHoBe (DU3UKO-XMMUYECKMNX Y TEXHOMOTMYECKNX
uccnenoBaHuii, paspaboTaHa TEXHONOrMS U3rOTOBIEHUSI Tens,
KoTopasi npefycMaTprBaEeT KOHKPETHbIV MOPSIAOK U BBEAEHUE
Temneparypsbl.

BbiBogbl. PaspaboTaHbl onTyManbHbI COCTaB U TEXHO-
riorus rensi ¢ NpoTUBOrpnOKOBON akTMBHOCTLIO. OnpeaeneHa
onTuManbHas KOHUeHTpauusa reneobpasoBaTtens — kapbo-
mepa 1%.

Knroyeenle cnoega: msiekas fiekapcmeeHHasi popma, mex-
Horoaus, npomugo2pubkosas akmueHOCMb, peosioauyecKue
ceolicmea, kapbomep.

Lenmpanvhas knunuueckas 6onvruya Meouyuncrkozo yenmpa Ynpaenenus oenamu Ilpesudenma PK, e. Anmamol

COBPEMEHHASA CTPATUOUKALIUA CTEIIEHU TAXKECTHU
TPOMBOSMEOJINU JIETOUYHBIX APTEPUM

lNpeacraBneHHbIVi 0630p OTHOCUTEIbHO BEHO3HbLIX TPOMO03aMbonii (BT3) cBuaeTensCTBYET O TPYAHOCTY ANarHOCTUKN

TpOoM603a riybokux BeH ( TI'B) v Tpoom603m601mm neroyHbix aprepuii ( TAJ1A) n3-3a oTcyTcTBus cneunduydeckmx nposiBAeHNN
3aboneBaHusi. Heobxoammo oLeHnTb pakTopbl pycka B pa3Butum BTO v pe3ynbTaTel MUHCTPYMEHTa IbHbIX UCCAEA0BaHWN 4151
Bepugukaumv anarHo3a TIB n T3JIA. [py 3TOM ybTpa3ByKOBOE NCC/Ie0BaHNE C KOMIIPECCUEV ABSIeTCS HaaeXHbIM 1 He-
WHBa3uBHbIM MeTogom anarHocTuku TIB. lMpu noao3peqHnn Ha TSJIA ypoBeHb apTepuasibHOro 4aB/1eHus, COCTOSIHUE MpaBo-
ro XeJsnyno4ka ro AaHHbIM 3X0KapAnorpagpuyeckoro NCcaenoBaHns u BUOXUMUYECKME MAPKEPDI MOBPEXAEHNS MUOKapaa,
Takue Kak TPOMOHWIH Y MO3IrOBOU HATPUYPETUHECKNV NenTua, SBJIS0TCS HaAEXHbIMU KDUTEPUSMU B OLIEHKE CTENEHU TSXECTH
3aboneBaHuvsi. Kpome Toro, BHEAPEHNE B KIIMHUKY 3J1IEKTPOHHOW LLKasIbl TIXECTu cOCTOsIHUS TOJIA 9BS€TCS BaXHbIM LLUarom

/151 GbICTPOVE ¥ ONepaTUBHOM OLLEHKN COCTOSIHUS GOJIbHOIO 1 ONPeaesIeHNs] HEOTJI0XHOV TepaneBTUYEeCKO TaKTUKU.
KnioqeBbie cnoBa: TpoM603MOOINS JIEFOYHbIX apPTEPU, pakTopbl PUCKA.

pomboambonus neroyHblx aptepuin (TAJ1A) — no-

BOJIbHO 4YACTO BCTpeyaloLLieecs 3aboneBaHue B yCo-

BUSIX CEPOEYHO-NIErO4HOM peaHnmaumm, Kotopoe
COMpPOBOXAaETCH pa3BnTeM 06paTMMON, HO NOTEHLMaNbHO
OCTPOW XM3Heyrpoxaruen HeJoCcTaTo4HOCTU NPaBoro
xenypouka (HIMX). OnarHocTtuka TAJIA o4eHb CNoXxHas v
4acTo nNponyckaeTcs n3-3a OTCYTCTBUSA crneunduyeckmx
KNMHn4Yecknx cumntomoB. OQHAKO paHHAS gMarHocTuka
aBngeTca GyHAaMEHTaNbHOW, Tak Kak HEMEOJIEHHO HavaToe
fle4yeHme BbICOKO3I(PHEKTMBHO 1 cnacaeT O0JIbHbIX OT CMEePTU
1 nuBanuamnaaumn [1].

TOJIA 1 Tpom603 rny6okmnx BeH (TIB) HUXHUX KOHEY-
HOCTEN ABNATCA ABYMS KIMHUYECKMMWU NPOSABIEHUAMU
BEHO3HOM Tpomboambonun (BT3) n numetot obime npea-
pacnonaratowye daktopbl. TOJIA B 60NbLUMHCTBE CllyYaeB
ABnsieTCs ocnoxHeHem TI'B. YcTaHoBneHo, 4To cpeam 60b-
HbIX C NpokcMmManbHbiM TIB npubnnantensHo B 50% cnyydasnx
BbISIBNSAOTCS Npu3dHakun TAJTA npu ckaHMpoBaHUKM Nerkux [2].
C opyroi cTopoHbl, y 70% 60nbHbix ¢ TOJIA BhisiBnsietcs TFB
HVXXHUX KOHEYHOCTEN NPU UCMOSIb30BAHMN YYBCTBUTESbHbIX
MeToO0B AuarHocTuku [3, 4]. Moatomy TAJIA M TIB cuntaioT-
cs1 ogHoIM 60Me3HbI0, HasBaHHOM BT, ogHaKo KNnMHUYeckune
nposiBneHns TOJ1A otnmyaeTcs ot cumnTomaTukm TIB. MNpu
3TOM PUCK Pas3BUTUS CMEpPTU, CBA3aHHOM ¢ BTO 6onesHbo
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y 60J1bHBIX C OCTPO nnn peumamsupyioweii TOJA, ropa3no
BbILLIE MO CPABHEHMIO C BOMbHLIMU, Y KOTOPbIX UMEETCS TOJIbKO
TIB [5]. No AaHHBIM NPOCNEKTMBHbLIX KOrOPTHLIX UCCeaoBa-
HWIA, neTanbHOCTbL OT ocTpon TOJ1A konebnetca ot 7 oo 11%.
YacTtoTa NOBTOPHbIX 3NN30A40B 3a60sieBaHMA NPUMEPHO B
Tpw pasa 6onbLue nocne TAJIA, N0 CpaBHEHMIO C BONbHBLIMU,
Y KOTOPbIX 6b11M TONbKO NposBneHus B Buae TIB (okono 60%
nocne T3AJ1A, no cpaBHeHuto ¢ 20% nocne TIB) [6].

TOJIA MOXET BO3HUKHYTb Y NaumeHToB 6e3 kaknx-nmbo
onpeaeneHHbIx npegpacnonaranowmx GakTopos, 04HAKO
HanMune OAHOro NN HECKOJIbKMX HAKTOPOB, Kak Npasuio,
obHapyxunBaeTcsy 60onbHbIx ¢ TOJIA. CnegoBatensbHo, TOJIAB
OO0NbLUNHCTBE CNYyYaeB ABNSIETCH BTOPUYHBLIM 3a60/1E€BaAHVEM.
B TO e Bpemsi, COrnacHoO AaHHbIM MEXAYHapPOAHOro peru-
CTpa koonepaTuBHbIA neroyHor amoéonmn (ICOPER), nons
NaunMeHToB C NAMONATUYECKON AN HECMPOBOLIMPOBAHHOWN
T3J1A cocTaBnsieT okono 20% [7].

B HacTosLLee Bpems BT3 paccmaTtpmBaeTcs kak pesynb-
TaT B3aMMOAENCTBUS Mexay cobol AByx rpynn ¢GakTopoB:
dakTopOoB, CBA3aHHbLIX C COCTOAHMEM NaumeHTa, u GakTopos
oKpy>atoLmii cpepl [8]. PakTophkl, CBA3aHHLIE C COCTOSAHN-
eM 60/IbHOr0, Kak NpaBuo, ABASIOTCS MOCTOSAHHbIMU, TOrAa
kak ¢akTopbl okpyxaioLleii cpeabl (POC) valle aBnsioTCs
BPEMEHHbIMU (Tabn. 1).
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