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ABSRACT 

 
The article is devoted to studying the properties of nano capsules substances with 

endotelioprotektive action using methods of self-organization and analysis of the trajectories of the 
nanoparticles. 
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INTRODUCTION 
   

One of the ways to create new methods of targeted delivery is the development of nanoscale enteric 
dosage forms. Due to the fact that the endothelium - the inner lining of blood vessels, it may be 
endotelioprotektors main group of drugs for the development of nanoscale enteral forms. 

 
Working hypothesis creation of medicinal forms nanoscale endotelioprotektorov was the idea of the 

transfer of drugs from two- and three-chamber models of pharmacokinetic distribution of single chamber for 
targeted delivery to the endothelium [1]. 
 

Vascular endothelium of most tissues contains open spaces (fenestration) with a diameter of about 
50 nm [2]. Through these gaps water and substances dissolved therein are circulated between the blood and 
intercellular spaces. After contact with nanoscale formulations endotelioprotektive drugs with dimensions of 
the order of 100 nm in the blood, they will not go beyond the limits of the circulatory system, and will affect 
the vascular endothelium. As a result, the volume of distribution would be limited to blood flow, thereby 
reducing the concentration of the drug in 10 times. 

 
As endotelioprotektive substance were chosen: resveratrol - 3,5,4'-trihydroxy-trans-stilbene - poorly 

soluble in water, a substance having an ability to activate eNOS (edotelialnuyu NO synthase) and exhibit 
antioxidant properties, losartan potassium - AT1 receptor blocker. [3] 
 

For nanocapsules resveratrol and losartan potassium we selected physicochemical methods [4].  
 
The aim of this work was the description of the physical and chemical properties of nano capsules 

losartan potassium and resveratrol. 
 

PROCEDURE 
 

Nanocapsules were obtained by physical and chemical vapor deposition of a non-solvent. It involves 
dispersing aqueous polymer solution into the solution of the core material in capsules immiscible organic 
solvents. It is a versatile technique that is applicable for microencapsulation of liquid and solid substances. 
[5,6,7] 

 
To study the properties of the nanocapsules used the technique of self-organization. Powder 

nanocapsules dissolved in water is dripped onto a glass slide and evaporated. The dried surface is scanned by 
confocal microscopy microspectrometers OmegaScope, production of AIST-NT combined with a confocal 
microscope. 

 
On Multiparameter Analyzer nanoparticles Nanosight LM0 production Nanosight Ltd (UK) 

configuration HS-BF (high-sensitivity video camera Andor Luca, a semiconductor laser with a wavelength of 
405 nm and a power of 45 mW). The device is based on the method of analysis of the trajectories of 
nanoparticles (Nanoparticle Tracking Analysis, NTA), described in ASTM E2834 [8,9]. The optimal dilution was 
chosen 1: 100. For the measurement instrument parameters were selected: Camera Level = 16, Detection 
Threshold = 10 (multi), Min Track Length: Auto, Min Expected Size: Auto. the duration of a single 
measurement 215s, the use of a syringe pump. [10] 
 

FINDINGS OF THE STUDY 
 

The method was used as a high-quality self-analysis on nanoparticles [11]. 10 samples investigated at 
concentrations ranging from 1 to 0.0625% of each sample nanocapsules. The results of self-nanocapsules 
resveratrol and losartan potassium are shown in Figures 1.2. 
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Figure 1: Self-organization of losartan potassium of sodium alginate (0.25%) and a ratio of core: shell 1: 3 at a 
magnification of 1770 times. 

 
The figure clearly distinguishable fractal composition, representing the needle with side branches. It 

should be noted that these fractals occupy two-thirds of the surface area. 
 

 
 

Figure 2: Self-organization of resveratrol in the xanthan gum (0.25%) and a ratio of core: shell 1: 3 at a magnification of 
2830 times. 

 
In Figure 2, there are generally not fully dissolved agglomerates nanocapsules, and as long filaments 

which are germs of fractal compositions, which implies that the process of self-assembly is in its infancy for a 
given sample. 

 
For samples that showed the best results of self-organization, surveyed the size of nanoparticles in 

solution. On the selected concentrations of losartan potassium and nanocapsules resveratrol performed in 10 
measurements. The results of measurements of particle size of the nanocapsules of resveratrol and losartan 
potassium are shown in Figures 3-4 
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Figure 3: Particle size distribution in a sample of losartan potassium nanocapsules xanthan gum (ratio of core: shell is 5: 
1) 

 
Particle distribution for losartan potassium has a narrow particle size distribution, the bulk of them 

lies in the range from 5 to 300 nm. After analyzing the data distribution average particle size was 168 nm, and 
a particle size of 90 nm have the maximum concentration. 
 

 
 

Figure 4: Particle size distribution in a sample of nanocapsules of resveratrol in the xanthan gum (ratio of core: shell is 5: 
1) 

 
The particle distribution of resveratrol presented a wide strip in Figure 3, this is due to these 

nanocapsules sparingly soluble in water. After statistical processing of the results of the distribution of the 
average particle size was 356 nm, the largest concentration of the particles size of 120 nm. 
 

The data obtained by self-organization show that the shape of the structures under study is not ideal, 
but in general, they are self-similar, self-image of an ordered set. Consequently, the microcapsules in aqueous 
solutions with different concentrations endotelioprotektorov have self-organization, which means 
nanodimension obtained structures. 

 
Values obtained by analyzing the trajectories of the nanoparticles after statistical processing suggests 

that the average particle size of 356 nm of resveratrol for losartan potassium - 168 nm. The highest 
concentration of the particles have a size from 50 to 200 nm. As can be noted that the changing nature 
nanocapsule shell allows to control the particle size of the capsules produced. 
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Thus, the nanocapsules have the necessary size for the study of their properties within 
endotelioprotektivnyh single compartment pharmacokinetic model. These physico-chemical methods particles 
endotelioprotektorov losartan potassium and resveratrol have self-organization in aqueous solutions at 
concentrations ranging from 1 to 0.0625%. The average particle size of resveratrol is 356 nm, for losartan 
potassium - 168 nm. The highest concentration of the particles have a size from 50 to 200 nm. 
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