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Background: Currently, different approaches of active and passive targeted 

drug delivery are being developed. One of the most promising methods of 

targeted drug delivery is the use of capsules. For instance, colloidosomes—

capsules consisting of the shell formed by colloidal particles at the interface of 

the emulsion—can be used for targeted delivery of antitumor drugs or any other 

drugs in liquid form. Here we present results of cryo-EM study of 

submicrocapsules with the soybean oil core and with the shell consisting of 

SiO2 nanoparticles and detonation nanodiamonds (DNDs) stabilized with 

chitosan and alginate. 

Methods: Сryo-electron tomography (Cryo-ET) was used to identify the 

morphological features of the submicrocapsules. Preliminary screening of 

samples and cryo-ET data collection were performed using Titan Krios 

cryo-EM (ThermoFisher Scientific, US) equipped with Falcon 2 direct 

electron detector. The restoration of the tomographic series was carried out 

using IMOD software. Eman2 was used for segmentation and UCSF Chimera 

was used for visualization of the 3D model. Submicron capsules were 

obtained by stabilizing oil droplets with a mixture of SiO2 nanoparticles and 

DNDs. To form a stable shell, an additional layer of silica particles and 

polyelectrolyte layers of alginate/chitosan were applied to the droplets of 

the dispersed phase of the emulsion by physical adsorption. 

Results: Cryo-EM data showed the presence of submicrocapsules with a 

diameter in the range of 200-900 nm. Although a significant fraction of 

submicrocapsules was found to be partially destroyed, results of cryo-ET 



study of intact capsules demonstrated that silicon dioxide nanoparticles form 

a net, while DNDs form clusters. 

Conclusion: Here we demonstrate the results of the study of submicron 

capsules with a shell of silica nanoparticles and DNDs. It was found that a 

uniform distribution of DNDs is not a prerequisite for the creation of 

submicron capsules that contradicts the theoretical model. 
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