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Abstract
In recent years, there has been a rapid expansion in the use of noble metal nanoparticles in biomedicine, pharmacology, cosmetology, and other areas related to human health. Today, the particular attention is paid to the inclusion of gold and silver nanoparticles in various drugs or nanocarriers with drugs in order to combine their medicinal properties with the ability to control their pharmacokinetics in a living organism. In this context, the current report presents a detailed study of in situ synthesis of silver nanoparticles (AgNPs) in a poorly soluble drug eumelanin (EMel) in an aqueous medium.
Well known, that the melanins are a broad class of polyphenolic functional biopolymers found throughout in nature. These biopolymers with good biocompatibility and biodegradability, binding ability to drugs and ions, intrinsic photoacoustic properties can serve as an efficient endogenous nanosystem for imaging-guided tumor chemotherapy. Sample EMel was obtained as a vital activity product of black yeast “Nadsoniella nigra sp. X-1”. The chemical structure and polyampholytic properties of this sample were studied using 1H NMR and FTIR spectroscopy and potentiometric titration. 
The processes of borohydride reduction of silver salt to metal nanoparticles in EMel nanostructures in an aqueous medium were studied using UV-Vis spectroscopy and TEM. The kinetic features of the formation of silver particles in EMel nanostructures were monitored by changes in the position and integrated intensity of the AgNP surface plasmon resonance band at about 400 nm in time.  It was shown that EMel matrices provide high yield and stabilization of AgNPs in an aqueous medium. The morphology of the AgNPs/EMel composition is mainly represented by various EMel nanostructures containing metal nanoparticles of ~1.5-12 nm in size (Figure a). However, in single large EMel structures existing in the initial drug dispersion, the size of AgNPs can reach ~50 nm (Figure b).
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	Figure. TEM images of the composition with smaller (a) and larger (b) AgNP
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