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1. YTBOp€HHA Ta PiCT HAHOKPHUCTAJIIB 30J10Ta Y BOJHUX PO34YMHAX I10JIicaxapyiB i B CyMmillli IEPBUHHMX CIIMPTIB

2. Formation and growth of gold nanocrystals in aqueous polysaccharide solutions and in primary alcohols mixture

Pedepar:

1. BusHaueHo onTUMasbHi yMOBU (POPMYBaHHS Y BOLHOMY PO3YMHI Ta Y CyMillli €TaHOJIy 1 e TUJIEHIJIIKOJIIO TIJIOCKUX
TPUKYTHUX Ta F€KCArOHaJIbHUX HAaHOIIPU3M 30J10Ta 6€3 OMIIIOK YaCTUHOK 30J110. BCTaHOBJIEHO, 1110 Y BOLHOMY
pozumnHi HAuCl4 ex3onomnicaxapunu mikpoBogopocti Chlorella € BifHOBHUMKOM iOHiB 30710Ta Ta POPMOYTBOPIOIOUNM
i cTabinisyrounm (pakTOpOM HAaHOKPUCTAJIB 30J10Ta. Y HEBOJHOMY CE€PeIOBUILi CIIUPTH BiJHOBJIIOIOTb iOHU 30J10Ta
IO aToMapHoro metany, a [IBI1-cra6inizaTop Bu3Hauae MOp(OJIOTiio KPUCTAIB Ta 3abe3eyye arperaTuBHy
CTiliKicTb. [JocnigkeHHs PaMaH-ClIeKTpiB MOJIEKyJl aHaliTa, HAHECEHUX Ha TIOBEPXHIO BiIMUTUX Bif] aiCOPOLiIHOTrO
mapy crabinizaTopa HAaHOKPHUCTAJIiB 30J10Ta [10KA3aJI1 MOKJIUBICTD iX IPaKTUYHOTO BUKOPUCTAHHS Y SIKOCTI
IiAKIamoK 17151 ToBepxHeBo-TincuneHoi Paman- crekrpockortii. EpekTrBHe 3B'13yBaHHS BKPUTUX aliCOPOLIHHNM
mapom ETIC Chlorella HaHOKpuCTaliB 30710Ta 3 [IOBEPXHEIO KJIITUH PaKy sieYHMKA JIIOAUHY JiHii A2780S BU3HaYae
MOJKJIMBICTD iX 3aCTOCYBAHHS SIK MapKePiB PAKOBUX KJITUH Y AiarHOCTUL METOLOM TEMHOIIOJILHOI OIITUYHO]

MiKPOCKOTIIii.



2. Optimal conditions (composition of solution, temperature and time regimes) have been determined for the
formation of flat triangular and hexagonal gold nanoprisms in aqueous solution and in the ethanol-ethylene glycol
mixture without admixture of sol particles. It had been established that in the aqueous solution of HAuCl4
exopolysaccharides (EPS) of Chlorella microalgae act as reducer of gold ions and formative and stabilizing factor
for gold nanocrystals. In a nonaqueous medium alcohols reduce gold ions to the elemental metal, while stabilizer
polyvinylpyrrolidone (PVP) governs morphology of the crystals formed and ensures aggregation stability. We have
studied structure, atomic composition, morphology, thickness, surface relief, kinetics and growth mechanisms of
nanocrystals. Kinetics of crystallization of gold crystals had been analyzed using Kolmogorov theory. It had been
demonstrated by micro-Raman spectroscopy that interaction of EPS molecules with surface atoms of gold crystals
takes place via carboxyl and carbonyl groups by donor-acceptor mechanism, and that of PVP molecules - via
carbonyl group and nitrogen atom of pyrrolidone ring. Selective adsorption of EPS and PVP macromolecules on
{111} faces of gold crystals blocks their growth in the [111] direction resulting in formation of flat nanoprisms
characterized by tangential growth mechanism. Studies of Raman spectra of analyte molecules deposited on the
surface of gold nanocrystals washed out from the adsorption layer of stabilizer have demonstrated the possibility
of their practical utilization as substrates for surface-enhanced Raman spectroscopy. Efficient binding of gold
nanocrystals coated with adsorption layer of Chlorella EPS with cell surface of human ovarian carcinoma line
A2780S ascertains possibility of their application as cancer cell markers in diagnostics by dark-field optical
microscopy.
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