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Recently, more and more attention of researchers has been focused on the study of integrated chemical structures. Microcapsules are one of the types of such structures and are hollow microsized spheres surrounded by a shell. The shell can consist of various chemical compounds, for example, polymeric and complex compounds, metals, its oxides, etc. Microcapsules, which include natural bioactive chemical compounds, in particular polyphenols, are of the greatest interest in the pharmaceutical and food industries [1, 4]. Such components are non-toxic to humans, and microcapsules based on them can be used for the safe delivery of the active substance. The class of polyphenolic compounds includes tannins - phenolic compounds with a molecular weight of 500 to 3000 Da. They are localized in vacuoles, tissues and vegetative cells of plants [2, 3]. Tannins can act as a complexing agent (organic ligand) in the process of interaction with various metal ions (inorganic crosslinkers). Due to the coordination bonds between metal ions and hydroxyl groups of tannic acid, metal-phenolic compounds are formed, which are able to form the shell of microcapsules [3, 5]. The literature describes various examples of multi-stage synthesis of microcapsules based on tannic acid and metal ions using various solid templates that must be dissolved before the active substance is encapsulated. In this work, we have demonstrated a one-step synthesis of hollow microcapsules based on plant extracts for the delivery of drugs and biological additives.

Aqueous extracts of Camellia sinensis L. (tea), Origanum vulgare L. (common oregano) and Filipendula ulmaria L. (meadowsweet) were used as a source of phenolic compounds. The plants used are medicinal and have pharmaceutical properties. The 3d metal ions act as an inorganic crosslinking agent. One-stage synthesis is realized in a water-in-oil microemulsion, where phenolic compounds are present in the aqueous phase, and metal salts are dissolved in the oil phase. As a result of such an experiment, the interaction between phenolic substances and metal ions occurs at the water-oil interface, which leads to the formation of a metal-phenolic shell that forms around a water microdrop.

In the process of work, a universal method for the synthesis of microcapsules was developed, based on extracts of various plants and metal ions. The quantitative content of phenolic substances in plant extracts was determined, the effect of pH, concentrations of extracts and metal salts, the duration of ultrasonic treatment on the target product were studied, the morphology of the obtained capsules and their physical characteristics were also described. The practical application of the results of this study is the possibility of encapsulating the active substance or various nutritional supplements by dissolving them in a plant extract.
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