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The work presents the physical and chemical sub-
stantiation of the method for obtaining a liposo-
mal medicine in the form of a spray for treatment 
of wounds, which are non-healing for a long time, 
and necrotic skin lesions. Based on the study of 
the zeta potential of the drug disperse system the 
rational method – the method of high pressure 
with the number of dispersion cycles – 7 has been 
chosen. The stability of the medicine in the pH 
range of 4.0-6.5 has been proven. The isoelectric 
point is in the range of 2.9-3.05, the zeta potential 
is more than 30 mV.

Creation of medicines includes several stages of re-
search, one of which is development of the optimal com-
position and technology. Physical and chemical indica-
tors, namely zeta potential, are used for grounding of 
heterogeneous disperse systems stability.

It has been known for a long time [3, 8] that the zeta 
potential is a very good indicator of colloidal particles 
interaction value and it can be used for assessment of 
colloidal systems stability, for optimization of compo-
sitions of suspension and emulsion. Knowledge of the 
zeta potential can shorten the time required for drug re-
search and forecast its stability [2, 10].

The mentioned above facts are of interest when de-
veloping a medicinal form on the basis of liposomes. In 
the given work to assess the choice of optimal techno-
logical parameters and the method for obtaining of a me-
dicine the zeta potential has been chosen as an indicator 
fully characterizing the system in terms of stability. 

The aim of the work is to ground experimentally the 
method for obtaining of a stable medicinal form on the 
basis of liposomes.

Materials and Methods
The medicine based on liposomes is a multicompo-

nent system (5 components), and the main active sub-
stances are the concentrate of the deproteinized dermal 
layer of the pigs skin and phosphatidylcholine.

The medicine is being developed in the form of a 
spray under the conditional name «Efi al» for treatment 

of non-healing wounds for a long time and necrotic skin 
lesions [1]. 

The technology for obtaining of the medicine based 
on liposomes includes the following technological stages: 
obtaining of the large liposomes emulsion (450-600 nm 
in diameter) and obtaining of the liposomes suspension 
(150-190 nm in diameter). The liposomes suspension of 
150-190 nm in size was obtained by two methods: ul-
trasonic material dispersion and high pressure.

When obtaining the samples of the medicine the 
quantity of dispersion cycles was varied: 3, 5, 7.

The measurement of the zeta potential was carried 
out on a Zetasizer Nano device. The device uses a la-
ser Doppler electrophoresis combined with M3-PALS. 
M3-PALS is the combination of the laser Doppler speed 
measurement and phase analysis light scattering.

Results and Discussion
If all of the particles in suspension have a large nega-

tive or positive zeta potential, then they will tend to re-
pel each other, and it will prevent them from adhesion. 
However, if the particles have low values of the zeta 
potential, they will stick together and fl occulate or settle. 
The common border between stable and unstable suspen-
sions is generally taken as 30 or -30 mV. Particles with 
the positive zeta potential of more than +30 mV or with 
the negative one of more than -30 mV are generally con-
sidered to be stable. However, it is necessary to take into 
account the density of the dispersion medium [5, 6].

It is known that the zeta potential is infl uenced by 
pH, conductivity, and concentration of ingredients [7, 9]. 
The zeta potential compared to the pH curve is positive 
at low pH and it is low or negative at high pH. There 
may be the points where the graph crosses the zero zeta 
potential. It is called an isoelectric point and it is very 
important in practical consideration. Typically, these 
are the points where the colloidal systems are the least 
stable [11].

In this case, the zeta potential of a suspension of li-
posomes prepared by the method of high pressure with 
the number of dispersion cycles of 5 and 7 is shown 
in Fig. 1, 2. When the number of dispersion cycles is 3, 
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the medicine was unstable, so measurement of the zeta 
potential was not carried out for this series. The research 
results have shown that stability of the system is achieved 
when the number of dispersion cycles is 7. The size of 

the particles throughout the pH range of 4.0-6.5 does 
not change, and the value of the zeta potential is more 
than 30 mV.

The isoelectric point of this sample of the medicine 
is beyond the pH range of 4.0-6.5. Its zeta potential is 
0, i.e. the system is not stable, the particle size is more 
than 100 nm.

The results of these studies indicate that the medi-
cine must be stable at pH more than 4.0 (a suffi cient 
positive charge is present) and less than pH 6.5 (a suffi -
cient negative charge is present). Problems with the sta-
bility of the disperse system developed can be expected 
at the pH less than 4.0 and more than 6.5. 

Fig. 2 shows that when obtaining the medicine by 
the method of high pressure if the number of cycles is 
5, the system is stable at a narrower range of pH values 
5.5-6.5 mV. 

Thus, if the number of dispersion cycles is 7, the 
system is more stable. It has been confi rmed by the ex-
perimental study of stability of the medicine keeping 
its quality indicators throughout the pH range of 4.0-6.5 
with the zeta potential of more than 30 mV. In the process 
of storage there is no decomposition of the drug disper-
sion system and, as a consequence, the content of basic 
and auxiliary substances in 1 ml remains unchanged.

The results of measuring the zeta potential of the 
liposomes suspension obtained by the method of ultra-
sonic material dispersion  are shown in Fig. 3.

When obtaining the medicine by ultrasonic material 
dispersion the value amplitude / power: 90/60, 50/50 and 
30/90 was varied at the given time 600 sec. In all cases 
the zeta potential is almost equal to 0 (Fig. 3). In this 
case, the medicine was not homogeneous and separated 
into layers. It indicates that the given method is ineffec-
tive for obtaining a liposomal medicine «Efi al».

CONCLUSIONS
1. The rational method for obtaining the «Efi al» me-

dicine has been experimentally grounded; it is the me-
thod of high pressure. The stability of the medicine in 
the pH range of 4.0-6.5 has been proven. The isoelectric 
point is in the range of 2.9-3.05.

2. The optimal the number of dispersion cycles has 
been determined as 7, at which the value of a zeta po-
tential is more than 30 mV, and it predicts its stability.
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Fig. 1. The suspension of liposomes obtained by high pressure. 
The number of dispersion cycles – 7.

Fig. 2. The suspension of liposomes obtained by high pressure. 
The number of dispersion cycles – 5.

Fig. 3. The suspension of liposomes obtained by ultrasonic 
dispersion. Amplitude / power 90/60. Time 600 s.
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УДК 615.454.811.014.015
ФИЗИКО-ХИМИЧЕСКОЕ ОБОСНОВАНИЕ СПОСОБА ПО-
ЛУЧЕНИЯ МНОГОКОМПОНЕНТНОГО ЛИПОСОМАЛЬНО-
ГО ПРЕПАРАТА
Г.И.Борщевский, Т.Г.Ярных
В работе представлено физико-химическое обоснование спо-
соба получения липосомального препарата в форме спрея для 
лечения долго незаживающих ран и некротических поврежде-
ний кожи. На основании изучения дзета-потенциала дисперс-
ной системы препарата выбран рациональный способ – метод 
высокого давления при количестве циклов диспергирования 7. 
Доказана стабильность препарата в диапазоне рН 4,0-6,5, изо-
электрическая точка находится в пределах 2,9-3,05, дзета-по-
тенциал больше 30 МВ.

УДК 615.454.811.014.015
ФІЗИКО-ХІМІЧНЕ ОБГРУНТУВАННЯ СПОСОБУ ОТРИМАН-
НЯ БАГАТОКОМПОНЕНТНОГО ЛІПОСОМАЛЬНОГО ПРЕ-
ПАРАТУ 
Г.І.Борщевський, Т.Г.Ярних
У роботі представлено фізико-хімічне обгрунтування способу 
отримання ліпосомального препарату у формі спрею для ліку-
вання ран, що довго не загоюються, і некротичних пошкоджень 
шкіри. На підставі вивчення дзета-потенціалу дисперсної си-
стеми препарату обраний раціональний спосіб отримання – ме-
тод високого тиску при кількості циклів диспергування 7. До-
ведена стабільність препарату в діапазоні рН 4,0-6,5, ізоелект-
рична точка знаходиться в межах 2,9-3,05, дзета-потенціал біль-
ше 30 МВ.


