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DEVELOPMENT OF DENTAL GEL ON BASIS OF NANOCONTAINERS
FOR THE TREATMENT OF VIRAL DISEASES

In classical pharmacy and pharmacology treatment of any disease is carried out by receiving the tradi-
tional dosage forms as tablets, injection solutions, ointments, and others. As a result, the medicine falls into
all cells of the body. All this leads to a different kind of pathology. The most of promising development in the
field of pharmacology and pharmaceutics is the creation of new mean of drug delivery. Nanocontainers used
for targeted drug delivery system can significantly reduce the toxicity of drugs, and ensure their controlled
release. Almost 90% of drug to date has not achieved its purpose that testifies the relevance of this trend

in the pharmaceutical technology.
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used as a vectors for drugs and diagnostic agents:
—The pharmacokinetics of (absorption, distribution
in the body, biotransformation, metabolism) nanocontainers
significantly different from the pharmacokinetics of the tradi-
tional dosage forms;

— The loaded nanocontainers concentrated a few tens of
thousands or more molecules of the drug that affords effec-
tive transport of chemical compounds directly to the site of
delivery [1].

A significant achievement in the chemotherapy of virus
diseases is to create a highly efficient antiherpic means of acy-
clovir (Zovirax). The cells of acyclovir is phosphorylated and
converted to acyclovir triphosphate thereby exerts an inhibitory
effect on DNA — virus polymerase [2].

In dental practice antivirus drugs used for prevention and
treatment virus damage of the oral mucosa, most often herpes
nature. As a rule, the maximal effect is achieved when treatment
is started early. Specific treatment virus infections existing che-
motherapeutic drugs (acyclovir, bonafton, leukocyte interferon,
magniferin, oxoline, riodoksol, tebrofen, florenal, helepin et al.)
Is often ineffective.

The most often, the main shortcomings of soft dosage forms
include:

— Incomplete release of the active substances of the ba-
sics;

— The absence or insufficiently high level of penetration of
antiviral agents;

— The necessity of using expensive high concentrations of
active substances;

— Deficiency a wide range of specific activity;

— The presence of negative side effects and contraindica-
tions [3].

Development of the invention is essentially a new drug

N anocontainers thanks to its two basic properties, can be
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not having of domestic analogues, as well as the use of new
carrier pharmaceuticals — carbon nanotubes (CNTs). In the
development of production technology and an antiviral agent as
nanocontainers for drug delivery has been used nanostructured
carbon sorbent. It represents a nanomaterial obtained by high-
temperature carbonization of secondary waste plant materials
(rice husk) [4]. Raw materials based on food processing products
is a rapidly renewable and is more environmentally friendly.
The resulting nanomaterial used, for example, as an adsorbent,
oral administration of the adsorbent, the medical adsorbent of
the adsorbent for the absorption of creatinine, header column
for purifying of blood, water purifying the adsorbent, masks,
adsorbing sheet, a carrier for drugs and carbon-polymer com-
plexes. The basis was chosen the most appropriate type of bases
carbopol. According to literature data base polymers possess
the ability of releasing with sufficient speed of the medicinal
substance wound exudate.

The basis of the development is the task of creating an
antiviral medicament for topical application by selecting
components that would provide superior therapeutic effect
means on the affected tissues, thereby achieving a wide range
of specific and high activity with reduced concentrations of the
active substance and with simultaneous reduction and except
of side effects [5].

Task set is solved by the fact that the antiviral drug for topi-
cal application contains the following components (tab.1)

A saturated solution of acyclovir with nanocontainers acy-
clovir prepared by dissolving in dimethylsulfoxide (DMSO).
Allowed to stand for 24 hours. After saturated solution of
acyclovir was added 0.3 g mass of carbon nanotubes obtained
from carbonized rice husk. Concentrate nanotubes with acyclo-
vir allowed to stand overnight. The resulting concentrate is an
active substance for its creation on the basis of various drugs.

Technological process of reception gel consisted of se-
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Table 1 — Composition of gel

Ne Components Mass, %
1 Concentrate nanocontainers
with acyclovir 1.36
2 Carbopol 1.0
3 Glycerin 1.0
4 Calia sorbate 0.025
5 Sodium hydroxide 1.5
6 Eucalyptus oil 0.2
7 Purified Water to 100
8 The total weight of the gel 100.0

veral stages: preparation and ancillary medicinal substances,
materials, producing gel base, form a gel, homogenizing, for
prepacking and wrapping.

At the stage of auxiliary works conducted training and
auxiliary of drugs and materials. At the initial stage electronic
weighed (analytical) weights required amount carbopol — 1.0,
potassium sorbate — 0.025 volumetric burette measure out
amount of concentrate necessary nanotube with acyclovir —
1.36, glycerin — 1.0, 10% sodium hydroxide — 1.5, eucalyptus
oil — 0.2, purified water — 100 ml. The gel base is prepared
as follows: a weighed amount of carbopol was dissolved in
water purified. Was heated and stirred at the same time in a
water bath at a temperature not exceeding 40°C. The result-
ing solution was filtered. Then the base was added to the
resultant concentrate nanotubes with acyclovir, potassium
sorbate, eucalyptus oil, glycerin and mixed thoroughly. To
obtain a gelled structure was added dropwise a neutralizing
agent — sodium hydroxide [6].

The following steps were carried out homogenization of
the gel to obtain a homogeneous gelled mass. Uniformity of
mixing due to the compatibility of incoming components gels.
The resulting gel in its structure suitable for use. A gel is a
homogenous mass a transparent color with odor eucalyptus
oil.

Quality evaluation was conducted on all parameters gel
(homogeneity, particle size, viscosity, pH, related impurity
identification, microbiological purity, quantify and others.).

Indicators to assess the quality of the gel correspond to
the necessary requirements of the State Pharmacopoeia of the
Republic of Kazakhstan, and temporary analytical document
(TAD) project.

Thus, the introduction of a dental practice of fundamen-
tally new drug delivery systems permit to substantially im-
prove the quality of life diseases by reducing the side effects
and increase the selectivity and therefore the effectiveness
of treatment.
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BUPYCTbIK AYPYNAPObI EMAEY YLUIH HAHOKOHTEUHEP
HETI3IHAOE CTOMATONOIUANbIK rENbAl 93IPNEY

Knaccukanblk hapmauns MeH dapmakonorvaga Kes-kenreH
aypyabl emaey wapacbl TabneTtka, MHbEeKUMSIbIK epiTiHAi, xakna
Mal TypiHae ASCTypni Aapi AopMeK kabbinaaTty apKelnbl Xyprisinesi.
HatwxeciHae aspi aF3aHbIH Oykin xacyLanapbiHa ciHegi. CoHbIH can-
napblHaH ap Typni ynrigeri natonorns 6actanagbl. ®apmauns MeH
hapmakonorusiHel AambITy canacbliHaa Kenelueri 6ap 6arbIT, agam
6ovibiHa Aapi-AapmexTepai xibepyaiH xxaHa KypanaapbliH Kypy.

[opi-gopmekTepai aF3aHblH, 4o Kepek eTinreH xepiHe XeTkisy
YLWiH KOnAaHbINaTbiH HAHOKOHTEHepnep Aapi-A9PMEK 3aTTapbIHbIH
YBITTBINbIFBIH €Meyni asanTa anagbl XoHe onapablH af3ajaH
WbiFapbinyblH Gakbinay xafblH kaMTamacbkl3 ete anagbl.byriHre
KyHre aeniH papinepaid 90% fepnik makcaTbiHa xeTnengi, ofaH
noernen, hapMaLeBTUKanbIK TEXHONOMMS canacblHAaFbl OCbl 6aFbITTbIH
©3eKTiniri.

Hezi3z2i ce3dep: HaHOomexHonoaus, dopinepdi 0on Kepek
Kepee Xemkisyze apHanfaH HaHOKOHmMeUHepnep, KemMipmek
HaHomymikwenep.
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PA3PABOTKA CTOMATOJIOFMYECKOIO rensd HA OCHo-
BE HAHOKOHTEWHEPOB ONsl NEYEHUS1 BUPYCHbIX 3A-
BONEBAHUN

B knaccuyecko hapMauum n chapmakonorum nedeHune nobon
6GonesHN ocyLlecTBNsSeTCA NyTeM npuema TPaaMUMOHHbIX nekap-
CTBEHHbIX hOpM B BUE TabneTok, UHbEKLMOHHbBIX PAaCTBOPOB, Ma3en
v ap. B pesynsraTe nekapcTeo nonagaet Bo BCe KMETKM opraHuama.
Bce 310 NpuBOAUT K BO3HMKHOBEHWIO Pa3fUYHOMO poAa naToriornu.
Haubonee nepcnekTuBHbIMW B 06nactu passutus papmaummn u
hapmakonorun sBNsieTCcs co3gaHve HOBbIX CPeacTB AOCTaBKu
neKkapcTBEHHbIX CpeAcTB. HaHOKOHTENHepbI, UCMonb3yeMble Ans
aOpecHOW JOCTaBKM NIeKapCTBEHHbIX CPEACTB, MOTFYT 3HAYUTENBHO
CHU3WTb TOKCUYHOCTb NEKapCTBEHHbIX BELLECTB, a Takke obecneunTts
X KOHTponupyemoe BbicBoboxaeHue. Moutn 90% nekapcts Ao
CErofHsILLHEro AHs He AOCTUraloT CBOEW Lienu, YTO CBUAETENBLCTBY-
eT 06 aKTyanbHOCTW AaHHOro HarnpasneHus B dhapmMaLleBTUYECKON
TEXHOMOMMMU.

Knroyeeble crnioga: HaHOMEXHOMO2US, HAHOKOHMeUHepbl 051
adpecHoll docmasKu fiekapcms, yenepodHble HaHOMPYy6KuU.
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