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1. OCO6JMBOCTi ONITUYHOTIO BiAI'YKYy B ONITOEJIEKTPOHHUX 6i0CEHCOpax Ha OCHOBI TIOBEPXHEBOTO I1JIa3MOHHOTO

pe3oHaHCy

2. Optical response peculiarities in optoelectronic biosensors based on surface plasmon resonance

Pedepar:

1. Inceprauiiina po60Ta NpUCBSYEHA JOCiIXEHHIO ITPOoLeCiB (POPMYBaHHS ONITUYHOIO BiITyKy 6araTomapoBuX
TOHKOILTIIBKOBUX CTPYKTYP (UYT/JIMBUX eJIeMEeHTiB 6ioceHcopa Ha OCHOBI TOBEPXHEBOTO I1J1a3MOH-TIOJIIPUTOHHOTO
pesonancy (III1P)) nin gieo 30BHIMHIX PakTOpiB Ta 6araTomapoBUX HAHOPO3MIPHUX CTPYKTYP TUILY "SIIPO-
000JI0HKA" (UyTJIMBUX €JIEMEHTIB 6i0CE€HCOPa Ha OCHOBI JIOKAJ1i30BAaHOTO IIOBEPXHEBOTO IIJIA3MOHHOIO PE30HAHCY
(JITITIP)) B 3a/1€5KHOCTI Bifi reOMETPUYHHUX Ta ONITUYHUX [IaPAMETPIiB CUCTEMH, a TAKOXK PO3POOLi MaKeTy
IIOPTAaTUBHOTO 6GioceHcopa AJ1s1 6i0MOJIEKYJISIPHOTO BUSIBJIEHHS Ta peecTpallii KiHeTUKY 6i0MOJIeKYJISIpPHUX Peakliil B
PeXuMI peasbHOro 4acy. B ocHOBY po3po6ku 6ys10 noknageHo ssuile JITITIP y HaHOYacTMHKax 30J10Ta Ta
HAHOCTPYKTYypax THUITy "1po-060JI0HKa". PO3p06JIeHO MOJeb 17151 PO3PaXyHKy ONTUYHOro Bifgryky IITIP-cencopa

Ha MPUKJIaJAHHS 30BHIMIHBOTO €JIEKTPUYHOTO MTOTEHIiany 4O MEXI MOy 30JI0TO-€JIEKTPOJIIT. BUusiBIeHO



3aJIEXKHICTb CTyIIEeHIO ancopobuii 6iomosnekyn y ITTTITP-6ioceHcopi Bif 3HaYeHHS IPUKIIANIEHOTO eJIEKTPUYHOTO
noTeH1iany. Po3po6aeHo HOBUM Mifxiz Oj1s1 MozeoBaHHS oNTUYHOTO Binryky JIIITIP-6ioceHcopa Ha chepudHux
HaHOYaCTUHKAX 30J10Ta. [IpOoIeMOHCTPOBAHO HOBUM MiMXiM 10 PO3PaxyHKy 3MillleHHS CIIEKTPY €KCTUHKIII 110
OOBXUHM XBUWJI 1J1s1 MakcumasbHoro JITITTP-Binryky. BussieHo OigcrieHHs 3MillleHHS II0JIOKEHHSI MAKCUMYMY
miKy y CIeKTpi eKCTUHKLII 6ioceHcopa Bif 2 1o 15 pasis npu 36mwkeHHi niky JITITIP y crniekTpi eKCcTUHKL|i
HAaHOYACTUHKY Ta MKy y CIIEKTPi [IOTJIMHAHHS [TOKPUTTS B [IOPiBHSHHI 3 BUNIAJKOM, KOJIU 1Ii p€30HAHCHI MiKK
PpO3HECEHi 110 mKaJli JOBKMAH XBUJIb. [I0Ka3aHO 3aye>KHUH Bif, XIMIiYHOI CTPYKTYPH Ta 3apsay MOJIEKYJIU aHAJITY
CTyMiHb arperaiii HAHOYaCTUHOK 30JI0Ta Ta PO3P0O06JIEHO HOBY MOZEJIb arpEraTHOrO CTaHY KOJIOIAHOTO PO3YUHY
HAaHOYaCTUHOK 30J10Ta. [Ipo1eMOHCTPOBAHO MOKJIUBICTh 30ymkeHHs JIITTIP Ta BUKOpHUCTAaHHS B SIKOCTi 4y TJINBUX
esniemeHTiB JI[TTIP-6ioceHcopa y BIOPSIKOBAaHUX MAaCHBiB HAHOCTPYKTYP 30J10Ta, BUTOTOBJIEHUX 32 I0IIOMOT0I0
TEXHOJIOTii HAHOIMIIpUHT-JIiTorpadii, Ha JOBXUHAX XBUJIb 1a1al040ro cBitia Bif 600 1o 1000 HM, 0 pPETyJI0EThC
reOMeTPUYHUMU [TapaMeTpaMyu HaHOCTPYKTYP Ta MOJISIPU3Alii€lo afaloyoro CBiTaa. BUTOTOBIEHO MakeT
cencopHoro JIIIIIP-npunany "Hanollnazamon-003", gxuii 103BOJIsI€ TPOBOAUTH BUMIPIOBAHHS $SIK 3Pa3KiB KOJIOITHUX
PO34YMHIB HAHOYACTHHOK Y CTaHAAPTHUX CIIEKTPOPOTOMETPUYHMX KOMipKaX, TaK i MaCUBiB HAHOCTPYKTYP Ha

CKJISIHMX UillaX, 30KpeMa y IPOTOYHOMY PEXUMI.

2. The thesis is devoted to study of optical response formation processes for multilayer thin-film structures
(sensitive elements of surface plasmon-polariton resonance (SPPR) biosensor) under external factors influence and
multilayer nanoscale core-shell structures (sensitive elements of localized surface plasmon resonance (LSPR)
biosensor) depending on their geometrical and optical parameters, and also to development of portable biosensor
model for biomolecular detection and real-time biomolecular reaction kinetics registration. The device was based
on LSPR phenomenon in gold nanoparticles and core-shell nanostructures. The model for estimation of SPPR
sensor optical response on external electrical potential application to gold-electrolyte interface was developed.
Dependence of biomolecules adsorption extent in SPPR biosensor on the value of applied electric potential was
discovered. New approach for modelling the optical response of LSPR biosensor based on spherical gold
nanoparticles was developed. New model for calculation of extinction spectrum wavelength shift was
demonstrated to achieve maximal LSPR response. Enhancement of extinction spectrum peak maximum position
shift from 2 to 15 times was discovered upon the approach of LSPR peak in nanoparticle extinction spectrum and
peak in absorption spectrum of the coating in comparison with the case, when these resonant peaks are mutually
spaced along the wavelength scale. Gold nanoparticle aggregation extent was shown to depend on chemical
structure and charge of analyte molecule and new model for gold nanoparticle colloid solution aggregative state
was developed. Ordered gold nanostructure arrays produced by nanoimprint lithography were demonstrated to
support LSPR excitation and to serve as LSPR biosensor sensitive elements in the incident light wavelength range
from 600 to 1000 nm, which is regulated by nanostructure geometrical parameters and incident light polarization.
Model of LSPR sensor device "NanoPlasmon-003" was fabricated, which allows carrying out measurements of
nanoparticles colloid solutions in standard spectrophotometric cuvettes and nanostructure arrays on glass chips,
especially in flow mode.
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