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Phenothiazine based compounds are well known for their successful application in bio-

medicine. Used for many years for the synthesis of many classes of drugs, in the last two 

decades the phenothiazine derivatives proved a promising potential for the cancer 

treatment. Taking into account phenothiazine properties and poly(ethylene glycol) 

biocompatibility, a series of three new PEGylated phenothiazine derivatives were 

prepared by grafting PEG chains to the phenothiazine core. The structure of the targeted 

molecules was confirmed by FTIR and NMR spectroscopy. The capacity of the 

synthetized compounds to self-assembly in water was studied by DLS and UV-vis 

techniques. Their biocompatibility was assessed on normal human dermal fibroblasts and 

five human cancer cell lines. The synthetized compounds proved excellent 

biocompatibility on normal cells. A concentration dependent cytotoxicity against cancer 

cell lines was noticed for two of synthesis PEGylated phenothiazine derivatives. In vivo 

anti-tumor investigations presented high tumor inhibition comparable to traditional drugs. 
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Being a family of biodegradable materials with natural origin, melanins are widely 

used for development of model bioelectronic devices. However, the mechanism of their 

electric conductivity is still a matter of discussions. Current study is devoted to the room 

temperature impedance measurements of pure and copper-doped synthetic eumelanin at 

different values of humidity in frequency range 0.1 - 5∙10
6
 Hz. To analyze the obtained 

impedance spectra, we utilize density relaxation times (DRT) methodology. The 

performed analysis demonstrates an absence of significant difference in relaxation times 

in the studied materials. At the lowest frequencies, the doped material has about 30 times 

lower conductance than pure material. Possible origins of the observed phenomena are 

discussed in terms of copper ions activity as complexing agent for water molecules and 

semiquinone groups of melanin. 

 

 

 

 

 


