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Introduction: The main task of cosmetology is to develop the cosmetics with target
delivery, namely to penetrate the dermal barriers and supply the biologically active compounds
deeply in tissues [1]. The solution of the problem became possible after introduction of the
nanotechnologies in cosmetology; and based on this new technology the development of
professional cellular cosmetics is now available [2,3].

The aim of the work: The aim of the submitted work was to develop the antiaging
liposomal gel, with target distribution ability.

To reach the envisaged aim was needed to solve the following tasks: reception of the basics
from natural gel producer compounds (for example seeds of linen); the inclusion of the quercetin, as
an antioxidant agent, in liposomal mixture; and development of the liposomal gel technology.

During the experiment was used the following methods: the microscopic analysis of
developed liposomal gel; the quantitative determination of quercetin by UV-spectrometry; the
liberation level detection of quercetin from the gel with diffusion method; rheological
characteristics analysis of the product with viscosimeter.

To develop the natural gel, we used the water extract of Flax (Linum usitatissimum) seeds in
following ratio 1:5 (v/v).

In experiment were used the classic method of liposomal systems reception, the main
meaning of which is following: should be prepared the phospholipidic solution of some
concertation with use of organic solvent with simultaneous addition of active substance. After
evaporation of organic phase, the introduction dry residue into gel composition is followed.



At the first stage were selected the organic phase to prepare the phospholipidic solution. For
that purpose, were used Ethyl alcohol of 70%, Ethyl alcohol of 95% and Chloroform. The study
results are given in Table 1.

Table 1 Solubility of Lecithin in Organic Phase

Solvent (10 mL)
Lecithin (g) Ethyl Alcohol 70% Ethyl Alcohol 95% | Chloroform
Practically insoluble
0.2 Hardly soluble
Well soluble

In combination with lecithin were added quercetin, as an active substance. After evaporation
of organic phase, the dry residue was introduced in already prepared by us Flax gel. This method
gives us opportunity to receive multilayer liposomes, where the hydrophobic compounds do the
mixture at the initial stage, and inclusion of hydrophilic agents are done from water layer.

The next stage was disintegration of multilayer liposomes by ultrasonic mixer (Ultra Turax
T — 25 digital, 2000 rpm) and receive the liposomal mixture (Pic. 1)

Pic 1 Electromicroscopic Picture of Gel
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Table 2. Liposomal Gel Content (g)

Flax seed |Lecithin| Chloroform | Quercetin Vitamin Sodium Benzoate
gel A E
75 15 17,5 0.1 2.45 2.45 1

As a result of conducted study was selected the optimal composition and technology; was
developed the method of quantitative analysis of quercetin in gel; and microscopic picture of the gel
shown the homological liposomal structure of the product. Developed manufacturing process of
liposomal gel: Reception of flax seed gel; Reception of lipid suspension; Introduction of lipid
suspension in gel; Addition of vitamins and preservatives; Emulsifying the gel; Standardization.

The quality control of the developed gel was done by some tests: were determined the pH of
developed liposomal gel by pH-meter and it was 5.6.

Also, was tested the quercetin release rate by disk-diffusion agar method. The dimeters of coloured
zones of released active ingredient is given in Table 3.



Table 3. The dimeters of released active ingredient’s coloured zones tested by disk-diffusion
agar method

Product Dimeter of coloured zones (mm)
1 hrs 2 hrs 3hrs
Flax seed’s liposomal gel 10 10 11

The mean error was calculated by following formula:

m = teak

where: m — mean error; € - sum; a - deviation dimeter; k — index (the value depends on number of
done analysis- n =3 k=0.29004) The data can be found in Table 4.

Table 4. Determination of active ingredient release rate by disk-diffusion agar method

Product Dimeter deviation index (a) Umean(mMm) Mean error(m)
Flax seed’s liposomal gel 1.3 10.3+0.38 0.38

Gel viscosity was tested by viscosimeter SNB 2

350(

3byg
/

Viscosity

Rotation speed

Final test was quantitative determination of quercetin in gel by UV spectrometry on 415 nm
of wavelength.
The determination of sum of flavonoid aglycones in % calculated by quercetin amount by
following formula:
D x50 x50x25x100

~ M x 20 % 10 x 485 X 100

Where:
» D - optical density of sample solution and is mean value 0.9862
» 485 - specific absorption rate at 415 nm.
» M -sample weight
Based on calculations done by above mentioned formula the sum of flavonoid aglycones
calculated on quercetin is 0.152%.

Conclusion

Were developed the composition of liposomal gel, its technology and studied the quality
control indexes such as: pH =5.6 (N 5.2-5.7), active ingredient release rate by disk-diffusion agar
method, rheological characteristics — viscosity and in the product was determined the flavonoid
sum, which is 0.152%. By help of electronic microscope was taken the picture to study the
developed liposomal gel structure.
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PA3BPABOTKA KOCMETHUYECKOI'O JIMIIOCOMAJIBHOTI'O I'EJIA
'TémIuCCKU TOCYJapCTBEHHBIN MeAUIIUHCKUN YHUBEPCUTET, JellapTaMeHT
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Pesrome
OgHoif M3 aKTyaynpHBIX IPO0OJIEM KOCMETOJOTHMH fABIAETCS IIPeooIeHHe KOXXHOTO
6aprepa U JOCTaBKa OMOJIOTMYEeCKU aKTHBHBIX BEL[ECTB B ITyOOKMe CJIOM TKaHU. JTa IpobieMa
ObLTa pelleHa IIOCJe TOTO, KaK CTaJo0 BO3MOXXHBIM HCIIOIb30BaHME HAHOTEXHOJIOTUHM B
KOCMeTOJIOTHH. VIMEeHHO HCIIONB30BaHME STUX HOBBIX TEXHOJIOTUH 3aJ0XKKIAa OCHOBY IJIS
pasBUTUA TPOdeCCHOHATBPHOMN KJIeTOYHOH KOCMETHKH.

[TpepnmoxkeHa perenTtypa KOCMETHYECKOTO Tejig, Ha OCHOBE BBICOKOMOJEKYJISPHBIX
BEIeCTB CEMEHU JIBHA COJEPIKaIlHUX JIMIIOCOMBI JIEIUTHHA C KBeplLleTUHOM. Pa3Meps! mumocom
KBepIleTHHA OIIpe/le/ININ C IIOMOIIBIO 3JIEKTPOHHOM MHUKpockonuu. [lo omeHKam, ux pasmepsl
cocrasaior oT 90 mo 150 M. OnpezeseH cocTas ressi, COLEpKallero JTUITOCOMBI KBEPIETHHA U
IIpe/yIoKeHa TEeXHOJOTUA ero HpuroroBieHud; OmpezesreHO KOIWYECTBEHHOE COZep:KaHUe
KBepIleTHHA U M3yYeHbl OCHOBHbIE TeXHOJIOTUYECKHe XapaKTePUCTUKH TeJid. Y CTAHOBJIEHO, YTO
OH HMeeT YZOBJIETBOPUTEIbHbIE CTPYKTYPHO-MEeXaHHYeCKUEe CBOMCTBA, C BBICOKOH CTEIEHBIO
BBICBOOOXKJ€HUA e CTBYIOLIETO BEIeCTBa.
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SUMMARY

One of the urgent problems of cosmetology is overcoming the skin barrier and the delivery of
biologically active substances into the deep layers of the tissue. This problem was solved after the use of
nanotechnology in cosmetology became possible. It was the use of these new technologies that laid the
foundation for the development of professional cellular cosmetics.

A formulation of a cosmetic gel based on high molecular weight substances of flax seed
containing liposomes of lecithin with quercetin has been proposed. The sizes of quercetin liposomes
were determined using electron microscopy. Their sizes are estimated to range from 90 to 150 nm. The
composition of the gel containing quercetin liposomes has been determined and the technology for its
preparation has been proposed; The quantitative content of quercetin was determined and the main
technological characteristics of the gel were studied. It was found that it has satisfactory structural and
mechanical properties, with a high release of the active substance.
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