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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX pPyOpHK: 31.15.35

Tema gucepranii:
1. Oco6aMBOCTi B3aeMOZii HAHOYACTUHOK CpibJia Ta 30J10Ta 3 TPUNTOPAHOM i pojamiHoM 67K Ha oBepxHi

KpeMHe3eMy

2. Interaction peculiarities of gold and silver nanoparticles with tryptophan and rhodamine 6G on the silica surface

Pedepar:

1. B po6oTi po3aryisiHyTO BIIMB HaHO4YacTUHOK (HY) 30510Ta Ta cpibsia Ha (IryopeclieHTHI BJIaCTUBOCTI pojaminy 65K
(P62K) Ta Tpuntodany (Trp) y BogHMX PO3UMHAX Ta HA IOBEPXHi KpeMHe3eMy. ['aciHHg (puyopecueHii 1151 060x
BUIIQIKiB BiIOyBa€ThCS MTPU NPSIMOMY KOHTAKTi 3 HY Au BHACIiIOK IEpeHeCeHHs eHeprii Bif] 30yIpKeHOI MOJIEKYIIN
Do roBepxHi MeTtainy. Koagcop61ist Bogy Ha nnosepxHi Au(Ag)/SiO2 3 ancop6osanum P6K cripusie edexry
nocusieHHs gayopecueHLii 6apBHMKa Ha 30-50% 3a paxyHOK (epCTepiBCbKOTO Pe30HAHCHOTO IIEPEHECEHHS]
eHeprii. IHTeHCHBHICTb creKTpiB noranHaHHg P6JK Ha noeepxHi Au/SiO2 TakoX MiABUILYETHCS Oi/IbII HIXK B 2 pasu
3i 36inbmeHHAM BMicTy 30710Ta Bif, 0,004 no 0,06 mac.% 3a paxyHOK I1epenorjIuHaHHS MOJIeKyJIaMyu 6apBHUKA
CBiTJIa, po3cisiHoro nosepxHeto HY. ITokazano GpopMyBaHHS KOMILJIEKCY 3 IEPEHOCOM 3apsly MK aMiHOKUCJIOTOIO
Trp i HY. 3a¢dikcoBaHo eeKT riraHTChKOro KOMOiHaLilTHOrO PO3Cil0BaHHS CBiTJIa TPUNTOPAHOM B cucteMi Trp/Au
3a paXyHOK yTBOPEHHSI XiMi4HOrO 3B's13Ky 3 HY uepes kap6okcu- Ta amiHo- rpynu. OpepskaHo cTabinbHi B yaci HY

cpibsia B po3umHi i Ha noBepxHi SiO2 B IPUCYTHOCTI KOMIJIEKCHOTO CcTabiizaTopa NoJliBiHinmiposinoH /



IOAELUICYIb(aT HATPis. BUSABIEHO BUCOKY aHTUMIKPOOHY aKTHMBHICTb KOJIOiZHMX po3unHiB HY Ag Ta KOMIIO3UTIB
Ag/SiO2 no BigHOLIEHHIO [0 POy NaTOreHHUX MiKpoopraHiamis - S. aureus, E. coli, P. aeruginosa, C. albicans,
noKasaHa CcTabisibHiCTh MiKpO6ioLUAHOI Aii BIPOJOBX ABOX POKiB. [IpoBeeHO OLiHKY IUTO- i FEHOTOKCUYHOCTI
MOHO- Ta 6iMeTaiYHUX HAHOYACTVMHOK Ha OCHOBI Ag Ta Au in vitro Ta BUB4€HO NPOTUNYXJIMHHY aKTUBHICTB in vivo.
Bukopucranng 6iocymicHoro crabinizatopa Trp 103BOINIIO 3HU3UTH TOKCUYHI €(PEKTU [TPU 30€peKeHH
IIPOTUITYXJIMHHOI akTUBHOCTI HY.

2. The effect of gold and silver nanoparticles (NPs) on the fluorescence properties of rhodamine 6G (R6G) and
tryptophan (Trp) in aqueous solution and on the silica surface was considered. For both cases the emission was
quenched because of the direct contact between the molecule and Au NPs due to energy transfer from the excited
molecule to the metal surface. Coadsorbed water on the surface of R6G/Au(Ag)/SiO2 promoted the fluorescence
enhancement of R6G by 30-50% due to FRET. The increasing of absorption spectra intensity of R6G on the
Au/SiO2 surface more than 2-fold with amounts of gold from 0.004 to 0.06 % wt. was found. The formation of
charge-transfer complex between the amino acid Trp and Au NPs was shown. The SERS effect in the Trp/Au
system was due to the chemical bonding between Au NPs and carboxy- and amino- groups of tryptophan. Silver
NPs stable over time in solution and on the silica surface were obtained in the presence of complex stabilizer
polyvinylpyrrolidone / sodium dodecylsulfate. Colloidal solutions of Ag NPs and Ag/SiO2 composites showed a
high antimicrobial activity against a number of pathogenic microorganisms - S. aureus, E. coli, P. aeruginosa, C.
albicans, and maintained their antimicrobial action for two years. Cyto- and genotoxicity of mono- and bimetallic
NPs of Ag and Au on the primary cultures of lymphocytes, hepatocytes and Guerin's carcinoma cells in vitro were
evaluated, and the antitumor activity in vivo were studied. Biocompatible stabilizer Trp reduced the toxicity while
maintaining antitumor activity of NPs.
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