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Particular attention when developing drugs is paid to the choice of the rational technology. The tech-
nological process is an important aspect affecting the quality and stability of a drug, and should consist
of a system of interconnected and evidence-based operations. The effect of the active components of
“Dentatryhin” gel (triclosan, aminocaproic acid and lavender oil) in the concentrations specified on the
structural-mechanical and physicochemical properties of test samples of the gels based on Carbomer
934 P has been studied; it is important from the point of view of consumer and technological charac-
teristics of the medicinal product. It has been proven that the combined gel “Dentatryhin” developed
for treating gingivitis represents a structured system with moderate thixotropic properties and satis-
factory consumer characteristics. The rational technology of a dental gel has been experimentally
determined; it consists of several sequential steps such as preparing a gel base, first introducing the
alcohol solutions of triclosan and lavender oil into it, and then an aqueous solution of aminocaproic

acid with the subsequent homogenization.

One of the most common causes of periodontitis and
tooth loss is gingivitis of different etiology. Distribu-
tion of inflammation to the mucous membrane of the al-
veolar portions in all teeth of the upper and lower jaws
is characteristic for the generalized gingivitis process.
Therefore, creation of new drugs for topical use with
the antimicrobial, anti-inflammatory and hemostatic ef-
fect is needed for effective pharmacotherapy of gingi-
vitis [6, 11, 12, 15-8].

The most rational dosage form for topical treatment
of gingivitis is gel. Dental gels are very popular because
they are easy to apply on the gingival tissue, they are
well distributed and absorbed in the mucous membrane
of the gingival tissue. This dosage form provides local
and uniform release of active substances, creates their
high therapeutic concentration in sites of their applica-
tion without a significant increase of the drug level in
the systemic circulation [1, 3, 5, 6].

Using the comprehensive studies the composition of
a new drug — “Dentatryhin” gel with triclosan, amino-
caproic acid and lavender oil to treat gingivitis has been
developed [7-9]. It should be noted that the high thera-
peutic activity of the drug can be achieved only with the
right combination of active components and the base.
The composition of the drug should be grounded on the
basis of scientific experiments on the choice of active
substances and excipients, as well as their desired con-
centration [4, 5, 10].

One of the most important factors affecting the quality
and stability of the gel is also the technology of its produc-
tion. The technological production process should consist
of the rational planned system of interconnected process-
es, each technological operation must be substantiated.

The aim of our work is to choose and develop the
rational technology of preparing a dental gel “Dentatry-
hin” in the laboratory and industrial conditions.

Materials and Methods

The study subjects were the samples of the gels
based on Carbomer 934 P produced by “Lubrizol” com-
pany. The active substances were introduced in them in
the concentrations chosen on the basis of the literature
search and grounded due to biological and microbio-
logical research, namely triclosan — 0.5%, aminocap-
roic acid — 5.0%, lavender oil — 0.5% [1, 3, 7-9, 14].
To develop pilot batches of “Dentatryhin” gel for treat-
ing gingivitis the ingredients were introduced under the
laboratory conditions of its preparation proposed. The
following samples were prepared: Sample No.1 (gel
base + triclosan + lavender oil), Sample No.2 (gel base
+ lavender oil), Sample No.3 (gel base + aminocaproic
acid), Sample No.4 (“Dentatryhin” gel with triclosan, ami-
nocaproic acid, lavender oil, nipagin, Carbomer 934 P,
sorbitol, sodium hydroxide, ethyl alcohol and purified
water in its composition), Sample No.5 (gel base + tri-
closan).

The standard equipment required in the production
of soft dosage forms was used. When developing the
technology a MM-1000 mechanical stirrer of “BioSan”
company (Latvia) was used. The structural-mechanical
studies were performed on a “Brookfield DV-II + PRO”
viscometer with a SC 4-21 rotary spindle (USA) at 15-
25°C (according to the SPhU) [2]. The rheological pa-
rameter — mechanical stability (MS) — was calculated as
the ratio of tensile strength to fracture (t1) to the value
limit after fracture (12). The pH values were determined
potentiometrically using a “pH Meter Metrohm 744”
device (Germany) [13].

Results and Discussion

In order to develop the rational technology the ef-
fect of each active ingredient on the structural-mecha-
nical properties of the samples of the gel was studied.
For an objective evaluation of the results the study of a
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Table 1
Structural-mechanical, physical and chemical characteristics of the test sample of the gels
s Sample Sample Sample Sample Sample
Name, indicator No.1 No.2 No.3 No.4 No.5
Semitransparent |Semitransparent Transparent gel Transparent gel
Appearance gel with the gel with the with Ili?ctle od?)ur with the odour of | Non-transparent
PP odour of lavender | odour of lavender lavender essential | odourless gel
e e of ethanol .
essential oil essential oil oil
pH 6.22+0.02 6.01+0.03 6.65+0.01 6.55+0.01 6.45+0.02
structural viscosity, 10000 13000 11300 13100 13000
n mPa - s at 20 rev/s
structural viscosity, 6900 9000 7800 9200 10000
n mPa-sat 35 rev/s
structural viscosity, 3900 4600 4900 4600 7850
n, mPa-sat 100 rev/s
MS 1.01 1.10 1.01 1.05 1.46
Note:n=5.

number of structural-mechanical and physicochemical
parameters was performed (Table 1).

As can be seen from the results of Table 1, all sam-
ples of gels under research had a high structural viscos-
ity value at certain speeds of a gate mixer.

The effect of the active substances in certain con-
centrations on the structural-mechanical properties of the
experimental samples of gels was studied. It is impor-
tant in terms of consumer and technological character-
istics. According to the results obtained the rheograms
of the samples studied were constructed in the “shear rate
— shear stress” coordinates. As can be seen from Fig.,
all samples of gels had the plastic type of flow, i.e. in-
troduction of active substances and excipients had no
effect on the change of the type of flow. Samples No.1-3
had the lowest levels of rheoparameters.

It is known that gel bases based on acrylic acid co-
polymers exhibit the best structural-mechanical proper-
ties at neutral and slightly alkaline pH [4, 10]. Since
essential oils have the acidic pH value, Samples No.1
and 2, respectively, show low values of rheoparameters.

The presence of ethanol — the solvent of lavender
oil and triclosan (due to the dielectric constant of the
solvent) affects decrease of the rheoparameters [10]. As
for Sample No.3, it is known that the chemical structure
of aminocaproic acid allows it to act as an additional
neutralizing agent (the presence of the amino groups).
However, in this case, re-neutralization was observed,
and it led to unfolding of the polymer macromolecule
chains and decrease of the rheoparameters. The rheo-
gram of the gel developed is intermediate between the
rheograms of other samples of the gel, suggesting the
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Fig. The rheogram of the samples of gels where: 1 — base + triclosan + lavender oil, 2 — base + lavender oil,
3 — base + aminocaproic acid, 4 — gel for treating gingivitis, 5 — base + triclosan.
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Table 2
The study of physical and chemical properties of “Dentatryhin” gel samples prepared by different technologies
Name Technology No.1 Technology No.2

Appearance Homogeneous semitransparent Homogeneous semitransparent
PP gel-like mass without impurities gel-like mass without impurities

pH (10% solution) 6.55+0.01 6.35+0.01

Structural viscosity, mPa - s at 20 rev/min 13100 15000

Structural viscosity, mPa - s at 35 rev/min 9200 10000

Structural viscosity, mPa - s at 100 rev/min 4600 4600

MS 1.05 1.12

Note:n =5.

stability of the sample during storage. For a more com-
plete study of the experimental samples, the MS values
characterizing the degree of the structure destruction in
the irreversible deformation process were calculated. The
data obtained (Table 1) are confirmed by the calculated
values of MS.

The samples of “Dentatryhin” gel were prepared at
room temperature by two technologies given below.

Technology No.1. According to the classical scheme
the gel base with Carbomer was prepared [4, 10]. Then at
the slow speed of a gate mixer (not more than 70 rev/min)
70% of sorbitol solution was added to the gel base pre-
pared. In parallel, lavender oil and triclosan were dis-
solved in ethanol, and then the transparent solution ob-
tained was added to the gel base at slow speeds as well.
The required number of aminocaproic acid was dissol-
ved in the calculated amount of purified water and in-
jected into the gel. Homogenization of the gel was car-
ried out in a reactor with a gate mixer for 15 minutes
while vacuuming to avoid the process of drug aeration.

Technology No.2. 1t differs by the fact that at first an
aqueous solution of aminocaproic acid was introduced
to the gel base obtained (gelation agent, sorbitol, pre-
servative, purified water), and then the alcohol solution
of triclosan and lavender oil. Homogenization of the gel
was carried out in a reactor under the same conditions
as in technology No.1. The data obtained are presented
in Table 2.

As can be seen from Table 2, the sample prepared
by technology No.l has more alkaline pH, providing a
more stable gel system; it, in turn, is explained by form-
ing the intermolecular bonds. As a result, a temporary
net structure that prevents degradation of the sample is
formed.

The mechanical strength of the sample prepared by
technology No.2 is much more than in the sample pre-
pared by technology No.1, it can create difficulties in
the production process and poor consumer properties.

Thus, on the basis of the experiments conducted and
the structural-mechanical properties studied technology
No.1 was selected since the sample prepared by it had
better structural-mechanical (MS close to perfect — 1.0,
better extrusion properties) and technological properties.

CONCLUSIONS

Using the structural-mechanical and physicochemi-
cal research the effect of active substances of the gel
(triclosan, aminocaproic acid and lavender oil) on sta-
bility of the gel base with Carbomer 934 P has been
studied.

The rational technology of a dental “Dentatryhin”
gel has been selected; it comprises the following steps
such as preparing a gel base; introduction of alcohol
solutions of triclosan and lavender oil; introduction of
the aqueous solution of aminocaproic acid to the gel
base; homogenization of the gel; dispensing and pack-
ing of the gel.
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BUBIP PALIIOHANbHOI TEXHONOTIi FENIO «AEHTATPUIIH»

B.C.Ky4yepeHko, Ce.M.KoeaneHko, I.I.bapaHosa

Knrovoei crioga: crmomamornoeisi; 2esib; mexHono2idHi 0CiOKeHHs; CMpyKmMypPHO-MeXaHIiqHi
enacmuesocmi

Ocobnusa ysaza ripu po3pobui nikapcbkux rpenapamie npudinsgembscsi eUbopy payioHarbHOI mex-
Hornoeii. TexHonoaidyHUl npoyec — ue saxxnueull acriekm, wo enjusae Ha siKicmp i cmabinbHicmb
nikapcbKozo 3acoby, AKuli MoBUHEH ckriadamucs 3 CUCMeMU 83aEMOI08’a3aHUX ma HayKogo-0bepyH-
moeaHux onepauju. Bus4eHo 8riue akmugHUX KOMIIOHEHMI8 eefto «[JeHmampuaiH» (MpuUKio3aHy,
aMiHOKarpoHO8OI Kuciomu i niagaHO080I 011ii) y 8CMaHO8IeHUX KOHUEHmMpauisix Ha CmpyKmypHo-me-
XaHi4YHi ma hi3uKo-XiMiYHIi eracmugocmi eKkcriepuMeHmarbHUX 3pa3sKie 2enie Ha OCHoesli kapbomepa
Mapku 934 P, w0 € 8axxrugum 3 moYKU 30py CHIOXKUBHUX | MEXHOMO2IYHUX XapakKmepucmuK fiKkapCbKo20
3acoby. [JosedeHo, wjo pospobneHuli kombiHosaHul 2enb «[JeHmampuaiHy Ons niKyeaHHs 2iHeigi-
mig serisie cob0 cmpyKmypogaHy cucmeMy 3 oMipHUMU MUKCOMPOMHUMU 8/1acmugocmsimMu ma
3a008irbHUMU CMIOXUBYUMU Xapakmepucmukamu. EkcrepumeHmarnbHO ecmaHoernieHa payioHasbHa
MexXHOs102is CMoMamosio2iYHo20 2e/1t0, siKka cKkrnadaembcsi 3 OeKiflbKOX Mocnido8HUX onepauili: npu-
20myeaHHs1 2eJ1e80i OCHOBU, 88e0€HHS 8 HET Crioyamky CriupmMo8uUXx PO34UHI8 MPUKI03aHy i nagaHOo-
80i or1ii, @ momim 800HO20 PO3YUHY aMiHOKarpoOHOBOT Kuciomu 3 rodasbuion 2o0Mo2eHi3aujleto.

BbIEOP PALUMOHAIIbHOW TEXHONOIMU Nr'ENa « AEHTATPUTUH»

B.C.Ky4yepeHko, Ce.H.KoeaneHko, N.U.BapaHoea

Knroveenle criosa: cmomMamornoausi; 2e/lb; MexHoI02u4ecKue ucciedo8aHusi; CmpyKmypHO-
MexaHu4yeckue ceolicmea

Ocoboe sHumaHue ripu pa3pabomke fiekapCmeeHHbIX fpernapamos yoernsemcsi 8bI60py payuoHarib-
HOU mexHornoauu. TexHonoau4yeckul Mpoyecc — amo 8aXKHbIl acrnekm, enusiouwull Ha Ka4ecmeso U
cmaburnbHoCmb flekapcmeeHHo20 cpedcmea, Komopbilti O0/MKeH COCMOsiIMb U3 cucmeMbl 83aUMo-
CB5I3aHHbIX U Hay4HO-060CHOBaHHbIX oriepayull. MI3y4eHo enusHUe akmueHbIX KOMITOHEHMO8 2erls
«[JeHmampuauH» (mpukro3aHa, aMUHOKarnpoHO80U KUciomsbl U f1aeaH008020 Macsia) 8 ycmaHos-
JIEHHbIX KOHUEHMpauUsix Ha CmpyKmypHO-MexaHU4YeCcKue U (hU3UKO-XUMUYECKUe ceolicmea 3Kcrepu-
MeHmarbHbIX 06pa3yoe eenell Ha ocHose kapbomepa mapku 934 P, ymo siernisiemcsi 8akHbIM C mMoy-
KU 3peHusi nompebumernbCKUX U MEXHOI02UYECKUX XapakmepucmuK fliekapcmeeHHo20 cpedcmaea.
HokasaHo, ymo pa3pabomaHHbIl KOMOUHUPOBaHHbIU 2erb «[JeHmampuauHy» Onis fie4eHuUss 2uHausu-
moe ripedcmasrisem coboul CmpyKmypupo8aHHYH CUCMEeMY C YMEPEHHbIMU MUKCOMPOMHbIMU C80U-
cmeamu u ydoeriemeopumeribHbIMU MompebumenbCKUMU XxapakmepucmuKkamu. SKcriepuMeHmarbHO
ycmaHoerieHa payuoHasibHasi mexHos102uUsi CmMoMamosioau4decKo20 2€eJ1sl, Komopasi Cocmoum u3 He-
CKOMbKUX riocriedogamesibHbIX onepayul: npuaomoerieHusi 2e51e8oli OCHO8bI, 88€0eHUS 8 Hee CHa-
Yarna crupmosbiX pacmeopos mpuksio3aHa U 1asaH008020 macsa, a 3amemMm 800HO20 pacmeopa
aMuHoKarpoHoeoU Kucsiomel ¢ rocnedyrouel eomozeHu3ayued.



