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Based on the results of the microbiological research the necessity of introduction of a preservative
into the gel with essential oils developed for treating diseases of the upper respiratory tract has been
proven. The microbiological research has been conducted according to the conventional method of
the SPhU with the gel samples, in which the following preservatives were added: sodium benzoate,
methylparaben, the complex preservative “Germaben”, the complex of sodium benzoate with Nipagin
in the ratio of 0.5:0.1. It has been found that all gel samples under study meet of the SPhU requirements
for microbiological purity (according to the criterion “A” and “B”). While conducting the comparative
analysis it has been determined that addition of the preservative complex of sodium benzoate with

Nipagin in the ratio of 0.5:0.1 is the most effective.

At present there is a tendency to use topical drugs
with a high aqueous phase content (creams water/oils,
gels). However, these drugs are a favourable environment
for microbial growth (cultures of S. aureus, Ps. aerugi-
nosa) or spoiling of finished products (culture of mold
fungi, yeast fungi of the Candida genus) [3, 5, 7].

As a result of the comprehensive research the com-
position of a gel with essential oils for treating diseases
of the upper respiratory tract have been developed [6].
Due to the fact that the gel developed should be stable,
including its microbiological purity value, at least for
2 years, it is necessary to study the microbiological pu-
rity of this gel and select the optimal preservative and
its desired concentration [4, 5, 6].

It is known that when selecting a preservative the
attention should be paid to the therapeutic effect of the
drug, its area of application, interactability with other
ingredients of the formulation, and its solubility. Based
on the literature search in order to select an effective
preservative (or their combination), which is able to pro-
vide the quality and safety of the gel with essential oils
developed, we studied the antimicrobial activity of the
experimental samples of gels with different preserva-
tives. The following preservatives were selected for the
studies: sodium benzoate, methylparaben (Nipagin, me-
thyl ether of n-4-hydroxybenzoic acid), and the com-
plex of sodium benzoate with Nipagin. The complex pre-
servative “Germaben” was also studied, it included dia-
zolidinyl urea, methylparaben, and propylparaben in pro-
pylene glycol [2, 8, 10].

Materials and Methods

The following gel samples were prepared: with 0.5%
sodium benzoate (sample No. 1), with 0.1% methylpa-
raben (sample No. 2), with 0.5% “Germaben” (sample

No. 3), with the complex of sodium benzoate and Ni-
pagin (0.5% : 0.1%) (sample No. 4), and the sample
without a preservative (sample No. 5).

During the studies the method for evaluating the ef-
fectiveness of antimicrobial preservatives given in the
State Pharmacopoeia of Ukraine (SPhU) was used [4].

The culture media used in the study were standard
manufactured by “Scientific Production Association Cul-
ture Media” (Mahachkala). The culture media were pre-
pared according to the requirements of the manufactu-
rer (the amount of the powder per litre, pH medium,
autoclaving conditions, etc.). Each batch used in the ex-
periment was tested for growth characteristics in com-
pliance with regulations [1, 9].

Before the study there was a test conducted for con-
formity of the growth properties of the culture media (co-
lony count grown when inoculating the microbial count).
The culture media were inoculated with a small amount
of the corresponding microbial test strains (10-10% co-

Table 1
The study of the microbiological purity
of the gel samples
Culture media and conditions
Drug dilution in buffer 1:5
Samples ; A
of gels thioglycolic acid liquid Saburo medium
medium 28 days at 25°C
28 days at 35°C
No. 1 The growth is absent | The growth is absent
No. 2 " "'
No. 3 " "'
No. 4 - "
No. 5 Microbial growth —"-
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Table 2

The study of the antibacterial activity of the gel samples with the preservative complex
of sodium benzoate with Nipagin

The SPhU requirements The microbial count (CFU/ml), *Lg decrease
Exposition the bacterial the r)umber of Staphylococcus Pseudomonas Candida albicans
count (CFU/ml), fungi (CFU/ml), aureus aeruginosa ATCC 885/653
Lg decrease Lg decrease ATCC 6538 ATCC 9027
Microbial load 10¢ 10¢ 3;55%5125 4;*55%61 60 i 2;925%3125
First inoculation Lg - - 4;9X104 >.1x10¢ >.2x10°
0.85 ¥0.96 *0.63
2 days ) _ 3;&3><1 0° 2.7x10° 1.3x10*
2.02 ¥2.23 ¥1.23
7 days 3 _ 1;2><1 0? 1.8x10? 2.2x10?
3.22 *3.41 *3.0
14 days - 2 No isolation No isolation No isolation
28 days No increase No increase No isolation No isolation No isolation

lony forming units per 1 ml of the medium — CFU/ml).
The Saburo medium was plated with Candida yeast fungi,
the nutrient agar — with Pseudomonas aeruginosa, and the
egg yolk high salt agar culture medium — with Staphylo-
coccus aureus. The thioglycolic acid medium was kept in
thermostat at the temperature of 35°C for three days.

All bacterial cultures corresponded to taxonomic de-
signation of the strain, and morphology of cultured co-
lonies and cell morphology in microscopy were typi-
cal. The thioglycolic acid medium met the requirements
for sterility — the growth of microorganisms was absent,
the medium was transparent.

For the testing purpose a required number of suit-
able test microorganisms was added to the drug sample
that was in the container, and the inoculated samples
were stored at the corresponding temperature. At regu-
lar intervals the inoculated samples were sampled, and
the microbial count was determined. The effectiveness
of preservatives in the finished product is considered
to be satisfactory if under conditions of the test while
storing the inoculated samples at a given temperature
during the given periods of time there is significant de-
crease or no increase in the microbial count depending
on the requirements for the finished product.

Results and Discussion

According to Table 1 in 28 days of incubation while
culturing in the thioglycolic acid medium the growth of
microorganisms in the gel sample No. 5 was observed.
Thus, it has been proven that addition of a preservative
is required.

At the next step in order to select the optimal pre-
servative (the samples mentioned above) the study was
conducted for determining the microbiological purity. It
has been found that sample No. 1 meets the criterion “B”
in contrast to other samples meeting the criterion “A”.

As can be seen from Table 2, the preservative com-
plex of sodium benzoate with Nipagin that meets the
criterion “A” has the best preserving action.

The data given in Table 2 show that in 7 days of incu-
bation the logarithm of the number of viable fungal cells
was 3. There is no cells isolation in 14 and 28 days of in-
cubation. In 2 days of incubation the logarithm of the mic-
robial plate count was 2.02 and 2.23. On day 7 it was 3.22
and 3.41. On days 14" and 28 of incubation microorganisms
were not recorded. The study of this sample has shown that
it meets the criterion “A” in accordance with the SPhU re-
quirements. Thus, the preservative complex of sodium ben-
zoate with Nipagin has been selected for further studies.

CONCLUSIONS

1. As a result of the microbiological study it has been
found that addition of a preservative to the gel with es-
sential oils developed for treating diseases of the upper
respiratory tract is mandatory.

2. It has been proven that all samples with the preser-
vatives selected, namely methylparaben, the complex pre-
servative “Germaben”, sodium benzoate, and the com-
plex of sodium benzoate with Nipagin, meet the criteria
“A” and “B” of the SPhU. The preservative complex of
sodium benzoate with Nipagin that meets the criterion
“A” has the best preserving action.
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OBIPYHTYBAHHA BUBOPY KOHCEPBAHTA MNMPU PO3POBLUI FENKO 3 E®IPHAMU ONIAMU
AnA NiKYBAHHA 3AXBOPHOBAHb BEPXHIX OUXATIbHUX LLNAXIB

B.B.lynb-Jly3aH, O.l1.Cmpineypb, T.B.MapmuHrok

Knro4voei cnoea: koHcepgsaHm; 2enb 3 eghipHUMU onisimu; MikpobionoaiyHa Yyucmoma, Mmemoduka
OUiHKU egbekmusHoCcmi KoOHcepgaHmig

Ha menepiwHil 4ac gidmivaembcsi meHOeHUisi 00 8UKOPUCMAaHHS JiKapCbKUX npernapamie 308Hill-
HbOI Oii 3 sUCOKUM 8Micmom 800HOI ¢hasu (kpemu o/8, 2eni). O0Hak OaHi 3acobu € cripusmaueum
cepedosuliem 01151 pO38UMKY MiKpoopeaaHiamig (Kynbmypu S. aureus, Ps. aeruginosa) abo ricysaHHsi
20moeoi npodykuyii. Y pesyrnbmami nposedeHux KOMIMIEKCHUX 0ocnioxeHb Hamu 6yno po3pobreHo
cknad eernto 3 ehipHUMU onissMu Onsl NiKy8aHHs1 3aX80pro8aHb 8EPXHIX OuxaribHUX Wirisxig. Y 368°a3Ky
3 mum, wo po3pobreHull enb noguHeH bymu cmabinbHUM, Yy moMy Yuchii 3a MoKa3HUKoOM Mikpobio-
J102i4HOT Yucmomu 8rpodoex He MeHWe 2-X POKi8, MompibHe su84EHHSI MiKpobio102iYHOT Yucmomu
p0o3pobrieHo20 2ento ma 8ubip npu HeobxiOHOCMI KOHCeps8aHMy ma Uo20 ornmumMarbHOI KOHUeHmpa-
uii. Bidomo, wo npu subopi KoHcepsaHmy cs1id 0608’13K080 38epmamu ygazy Ha meparnesmu4Hy Oito
npenapamy, OifsiHKy Uo20 HaHeCEeHHS, MOXIusicmb 83aeMo0ii 3 iHWUMU iHepedieHmamu peuenmypu,
lio2o po34uHHicmb. 3 ypaxysaHHSAM rpoeedeHo:20 fimepamypHO20 MoWyKy 3 Memor subopy eghek-
mugHO20 KOHcepaaHmy (abo ix kombiHauii), skul bu eapaHmyesas sikicmse i 6e3neyHicms po3pobrieHo20
eeso 3 eipHUMU onisMu, Hamu 6yno eus4eHO aHMUMIKPOBOHY aKkmueHIiCmMb eKcriepuMeHmarnbHUX
3paskKie eerig 3 pisHUMU KOHcepeaHmamu. [ns docnidxeHb 6yrio obpaHo maki KOHcepeaHmMuU: Ha-
mpito 6eH3o0am, memurnnapabeH (HinaziH, memursnosul egip n-2idpokcubeH30UHOI Kuciomu), a ma-
KOX KOMIIIEKC Hampito beH30amy 3 HirnazaiHom. Takox 00csidXKysascsi KOMIIEKCHUU KoHcepsaHm «[lep-
mabeH», 0o ckrady sikoeo 8xo0sime Oia30miduHinice4o8uHa, MemursnnapabeH, nponinnapabeH y rnpo-
ninexenikoni. lNMpoeedeHi OocrnidxXeHHs nokasasu, U0 KOMIIEKC KOHcepgaHmie Hampito 6eH3o0amy 3
HinaziHomM mMae HalKpauwy KoHcepsytody Oito ma sidrnosidae Kpumepito «A» 32i0HO 3 sumoeamu Y.

OBOCHOBAHUE BbIEOPA KOHCEPBAHTA MNP PASPABOTKE MENA C 3®UPHbLIMU
MACIAMU ONnA NEYEHUA 3ABOJNNIEBAHUU BEPXHUX ObIXATENbHbLIX MYTEU
B.B.lMynb-Jly3aH, O.[1.Cmpeneuy, T.B.MapmbIHIOK

Knroyeenie cnoea: KoHcepgaHm; 2eslb C 3(hUPHBLIMU Maciamu; MUKpobuoioasudeckas Yyucmoma;
MemoOuKa OUEHKU 3¢hgheKmuBHOCMU KOHCEPB8aHMo8

B Hacmosiuwee spemsi omMmedaemcst meHOEHUUSs K UCMOMb308aHUI0 JIEKapPCMEEHHbIX Mperapamos Ha-
PYXKHO20 Oelicmausi ¢ 8bICOKUM coOepxaHueM 800HOU gha3bl (Kpembi M/8, eenu). OOHaKo 0aHHbIe cped-
cmea aensromcs briazonpusimHol cpedod 0718 pa3gumusi MUKpPOOpaaHU3Mos (Kyrnbmypbl S. aureus,
Ps. Aeruginosa) unu nopyu 20mosou rnpodyKkuuu (Kyrbmypbl niecHeabix epubos, Opox>kerno0obHble
epubbi poda Candida). B pesynbmame rpo8edeHHbIX KOMMIEKCHbIX uccredosaHuli Hamu Obin pas-
pabomaH cocmae 2ensi ¢ aghuUpHbIMU Macramu Orsi ieyeHus1 3abornesaHuli 8epxHUX ObixamesibHbIX
nymedu. B cessu ¢ mem, ymo paspabomaHHbil 2efib dormkeH bbimb cmabusibHbIM, 8 MOM 4Yucre o
roKa3ameriro MUKpobUOI02Uu4eCcKoU YUCMOMbI Ha MPOMSKeHUU He MeHee 2-X 5iem, HeobXxo0uMbl u3y-
YeHue MUKpobuosoau4yeckol Yyucmomal paspabomaHHO20 2efisi U 8bI60p OnMMmMuMaribHO20 KOHCep-
8aHma U e20 KOHUeHmpauyuu. M13gecmHo, 4mo rpu ebibope KoHcepsaHma Heobxodumo obpauwjame
8HUMaHUe Ha mepanesmudeckoe delicmeue rpenapama, y4acmoK €20 HaHeCeHUsl, 803MOXHOCMb
83aumodelicmausi ¢ Opyaumu uHepedueHmamu peyenmypbl, €20 pacmeopuMocmsb. Y4yumbigas rpo-
8e0eHHbIl nnumepamypHbIl MOUCK C Uerbio 8bibopa 3¢hchekmueHo20 KoOHcepeaHma (unu ux Kombu-
Hayuu), kKomopblit 6kl 2apaHmuposas ka4ecmeso u 6e3onacHocme pa3pabomaHHO20 267151 C 3GhUPHbI-
Mu Maciamu, Hamu bbinia usydeHa aHmMUMUKpPObHasi akmueHOCMb 3KCrepuMeHmaribHbIX 0b6pa3yos
eernell ¢ pasnuYHbIMU KOHcepeaHmamu. s uccredosaHuli bbinu 8bibpaHbl makKue KOHCep8aHmbI:
Hampusi 6eH30am, MmemurnapabeH (HunaauH, Memusosbil 3ghup n-2udpPOKCcUbEeH30UHOU KUCI0mMbl),
a makxe KoMrnekc Hampus beH3oama ¢ HurnagcuHoM. Takxe uccriedosaricsi KOMIMIEKCHbIU KOHcep-
saHmM «lepmabeH», 8 cocmag Komopoeao 8xo0sim Oua3onuduHuUnIModyesuHa, MmemurinapabeH, rnpo-
nunnapabeH 8 rponuneHanukone. [posedeHHbIe uccrnedosaHus MokKasasu, Ymo KOMIIEKC KOHCep-
8aHmoes Hampusi 6eH30ama c Hurna2uHOM OKasbigaem Hausy4ywee KoHcepsupyruwee delicmeaue u
omeeyaem Kpumepuro «A» coomeemcmeeHHo mpebosaHusim [DY.



