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Amphicezine is a state-of-the-art formulation consisting of a multiply-charged anion-active com-
pound containing negative, multi-charged, long-chain organic ions and alkali metals (Cs, RB).
Amphicezine liposomes were obtained by hydration of the lipid layer. For the preparation of
liposomes, we took Amphicezine, soy lecithin (Lipoid, Germany), cholesterol (Sigma-Aldrich, Japan)
in the following molar ratio: 1:50:10 and dissolved in chloroform. The obtained solution was trans-
ferred to a round-bottomed flask and evaporated the solvent under rarefaction conditions at a
temperature of S50°C. A semi-transparent plate was formed, which was dried until complete removal
of chloroform also under rarefaction conditions. We hydrated the plate by adding distilled water to
it, resulting in a multi-layered liposome with a concentration of 5 mg/ml of amphicezine. The
liposomal mass was treated with an ultrasonic sonicator (1400 rpm) and filtered through a membrane
with pores of 0.2 pm in diameter (Whatman, Great Britain). Sucrose Isomalt (chemically pure, Great
Britain) was selected as a cryoprotectant. Liposomes dimensions were determined using an electron
emission microscope. We judged the quality of the prepared samples by the size of the vesicles and
its Zeta-potential. The particles were rectangular in shape with a smooth surface, and no aggregation
of particles was observed. The size of the particles was within 200-230 nm. © 2024 Bull. Georg. Natl.
Acad. Sci.

amphicezine, soy lecitin, liposome, nanoparticle technology

During the surgical intervention for any malignant
tumor, there is a substantially increased risk of
shedding cancer cells into the circulation. Surgical
trauma induces local and systemic inflammatory
responses that can also contribute to the accelerated

growth of the residual and micrometastatic disease.

The cancer cell follows a stream of blood and
lymph and its sedimentation occurs in the micro-
circulation bed of any distant organ by the means of
a fibrin membrane. Fibrin plays an important role
promoting cell migration by providing a matrix for

tumor cell migration and by interactions with
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adhesive molecules and integrins. Vascular endo-
thelial growth factor bound to fibrin promotes
angiogenesis. Fibrin interacts with platelets and
leukocytes, and promotes their respective carcino-
genic properties. Amphicezine is a state-of-the-art
formulation consisting of a multiply-charged
anion-active compound containing negative, multi-
charged, long-chain organic ions and alkali metals
(Cs, RB). The compound blocks interaction bet-
ween fibrin and tumor cells and as the result,
prevents protective fibrin enveloping of cancer
cells detached from the primary tumor lesion
during surgery. Thus, Cs and Rb cations are
adsorbed by tumor cells, penetrate inside and cause
alkalization of the intracellular environment, which
leads to the inhibition and death of metastatic cells.
In this paper, we addressed the application of
liposomal and polymeric nanoparticle technology

to Amphicezine formulation [1-5].

Study Design and the Results

Three technological schemes were analyzed accor-
ding to the stage of incorporation of cryoprotector
into liposomal forms. The results are shown in
Table 1.
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Fig. 1. Microscopic images of monolayer liposomes.

Electron emission microscopy images of the
final product (Fig. 1) showed that during liposomal
nanoparticles formation particles had a smooth
surface with a sphere or elliptical shape, however
no aggregation of particles was detected. It should
be noted that the microscopic results are consistent
with the results obtained with the nanosizer, in
particular, the size of the particles is within 140-
210nm. The presence of separate, relatively large
particles is due to the specifics of the preparation of
samples for microscopy, which includes the impact
of a high-speed electron flow on the sample under
vacuum and the encapsulation of individual nano-

particles. All this leads to coalescence of particles.

Table 1. Comparative analysis of the technologies for obtaining the liposomal form of amphicezine

Characteristics Technology

1 2 3

Stage of application of cryoprotector Hydration of Lipid plate after After sonication
the lipid plate hydration and filtration

Quality indicators of | Sizes of vesicles, nm 210£10 315+17 460+20
multilayered Zeta potential, mv J21.4+1.0) J(25.2+1.3) 2(22.9+1.6)
liposomes
Quality indicators of | Sizes of vesicles, nm 14548 1860£12 174+18
rponolayer Zeta potential, mv -(17.9+1.4) -(20.0+1.5) -(19.1£1.3)
liposomes

It can be seen from Table 1 that the inclusion of
cryoprotectant has a significant effect on the quality
indicators of liposomes. Optimal results are
obtained when the cryoprotectant is introduced at
the stage of hydration of the lipid plate. In this case,
the sizes of multi-layered and single-layered

liposomes are 190 and 163 nm, respectively.

Bull. Georg. Natl. Acad. Sci., vol. 18, no. 4, 2024

At the next stage, we prepared polymer
nanoparticles of Amphicezine. The technological
process consists of 4 consecutive stages:

1. Preparation of polylactic acid solution:
125mg polylactic acid is placed in the 100ml
volume flask, added 25 ml of acetone and mixing

using magnetic mixer at the room temperature.



158 Aliosha Bakuridze, Irakli Nadiradze, Nodar Chigogidze ...

Table 2. Comparative analysis of the technologies for obtaining polymeric nanoparticles of amphicezine

Characteristics Technology
1 2 3 4
Stage of application of cryoprotector Polylactic Surfactant Obtaining a Dispersion of
acid solution | solution suspension suspension
preparation preparation | containing containing
nanoparticles nanoparticles_
Polymer Sizes of 230+ 16 136 + 12 255+20 346 +24
nanoparticle nanoparticles, nm
quality indicators 77" tential, mv | - (7.6 = 1.4) | - (4.6 £1.2) | - (8.3 £1.6) -(12.4£1.8)
Polymeric Sizes of 210+9 125+7 235+ 10 290 + 15
nanoparticle grade | nanoparticles, nm
badgers after Zeta potential, mv | - (6.5 £1.5) | - (4.0=1.0) | - (7.1 £1.2) S87+15)
cryoprotectant
application

2. Preparation of surfactant solution 125 mg of
poloxamer 188 (co-polymer of ethylene oxide with
propylene glycol) is transferred to a 200 ml flask,
50 ml of distilled water is added and dissolved by
stirring on a magnetic stirrer at room temperature.

3. Obtaining a suspension containing nanopar-
ticles 5 mg of Amphicezine is dispersed in an ace-
tone solution of polylactic acid under the conditions
of mixing on a magnetic stirrer (100 rpm). An aqu-
eous solution of poloxamer 188 is added in a thin
stream to the obtained acetone solution under stir-
ring conditions.

4. Dispersion of suspension containing nano-
particles.

The suspension containing nanoparticles is trea-
ted with an ultra sonicator (1400 rpm). We selected
sucrose (chemically pure, Turkey) as a cryopro-
tectant. We determined the nanoparticles size using
an electron emission microscope and judged the
quality of the prepared samples by the size and zeta-
potential of the polymer nanoparticles. According
to the stage of inclusion of cryopro-
tectant (sucrose) in the polymer mass, 4 technolo-
gical schemes were analyzed. The results are shown
in Table 2.
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Fig. 2. Microscopic image of a polymer nanoparticle.

Microscopic image (Fig. 2) confirms the forma-
tion of nanoparticles. The particles are rectangular
in shape with a smooth surface, and no aggregation
of particles is observed. It should be noted that the
size of the particles is within 200-230 nm.

Conclusion

We developed stable Amphicezine nanoparticles,
which were rectangular in shape with smooth
surfaces. No particle aggregation was observed,

and the particle size ranged from 200 to 230 nm.
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