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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka HOBOr0 €eKOHOMIYHO e(PEeKTMBHOTO ONTUYHOTO JATYMKa JJIS1 MOHITOPUHTIY crielu(iuHUX B3aeMOZI

6ioMOJIeKyJ 6€3 MITOK

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of a novel cost-effective optical sensor for label-free monitoring of specific interactions of
biomolecules

Pedepar yKpaiHCBKOIO:

AKTyanbHICTh pOOOTH IOJISATA€E Y [IPOBEJIEHHI KOMILJIEKCY [OCIiI>)KEeHb, CIIPSIMOBAHUX HAa CTBOPEHHS MaKCHMaJIbHOTO
THYYKOT'O QJIFTOPUTMY 17151 MOZ,EJIIOBAaHHSI CEHCOPHOTO €(PeKTy y IIMPOKOMY [1ialla30Hi 3aCTOCYBaHb SIK LIUBIJIBHOTO,
30KpeMa MeJUIHOro, TaK i 060POHHOr0 Mpu3HaYeHHs. MeTa po6oTu: [lu3aiiH (KOHCTPYIOBaHHS) HOBOTO CEHCOPHOT'O
yina g7 meTeKuii nozii 6ioposmnizHaBaHHS METOLOM [1I0BEPXHEBO-TIIa3MOHHOT0 pe3oHaHcy (I1T1P). HaykoBa po6oTa
yKpaiHCbKOI CTOPOHM NPUCBSIYEHA PO3POOLII MaTeMaTUYHOI 6a3u JJ1s1 CTBOPEHHSI EKOHOMIUYHO e(PEKTUBHUX HOBUX
ONITUYHUX CEHCOPIB AJ151 AOCIiI>KEHHS MOfii 6i07I0TiYHOr0 po3Mi3HaBaHHS, a CaMe OTPUMaHHS HOBUX 3HaHb IIPO
IOCJIiIKyBaHi KOHIEHCOBAHI CEPENOBUIA OPTAaHIYHOTO i HEOPTaHIYHOTIO MOXOIKEHHS [JIs1 IPOrHO3YBAHHS iX
(}i3sMYHMX BIACTUBOCTEN, KOPMCHUX IIPY CTBOPEHHI i 3aCTOCYBaHHI CEHCOPiB Ta 6i0CeHCOPIB Ha [1J1a3MOHHOMY
pesonaHci. OCHOBHI 3aBaHHs 3BiTHOrO nepiony 1.JlocimKeHHsI MOXKJIMBOCTI (i3KO-MaTeMaTUYHOTO
MOJIEJIIOBAaHHS CEHCOPIB HAa OCHOBI BOJHUX CyMilllell aHaJliTy; 30KPEMa, 3'ICYBaHHSI BIIJIMBY JIA3€PHOTO Ta TEIJIOBOTO
HarpiBy Ha pe30HAHCHI [TOKa3aHHS (LOBKMHA XBUJIi, KyT NaJiHHS) ONITUYHOrO NAaT4YMKa 3 BOLHUM aHajiToM. 2. Ha
ocHOBi Teopii nuTomoi nposigHocti JJHK, PHK Ta 6in1KiB BCTaHOBIEHHS 3aJIEXKHOCTI iX KOMIIJIEKCHOI JlieIeKTPUYHOI
MIPOHUKHOCTI Bifi XapaKTepUCTUK MOJIEKYJI, SIKi MOXYTb BILJIMBAaTU Ha CEHCOPHI [T0Ka3aHHS: PE30HAHCHOI JOBXUHU
XBUJIi Ta pE30HAHCHOIO KyTa NnanaiHHad. 3. 111 CeHCOoPiB Ha OCHOBI BOJHUX CyMilllell aHaliTy; 3'1CyBaHHS BILJIMBY
disnYHUX XapaKTEPUCTUK JOMIIIOK Ha pe30HAHCHI IT0Ka3aHHs JaTyrka. lleHTpasnbHa inest 6a3yeTbcsl Ha IPOBeIeHH
KOMILJIEKCY JOCJIiIPKEHb, IIOB'SI3aHUX, 3 OJHOTO OOKY, i3 MOJI€JIIOBAaHHSIM PsiAy Qi3UYHUX YMOB, IO CIPUSTUMYTb
YIOCKOHAJIEHHIO XapaKTEPUCTHK ONITUYHUX CEHCOPIB, a, 3 APYroro 60Ky, Ha MOJEII0OBAHHI [TPOLIeCiB, TOB'A3aHUX 3 iX

3aCTOCYBaHHSMU.

Pedepar aHr1ilicbKOIO:

The relevance of the work lies in conducting a set of studies aimed at creating the most flexible algorithm for
modeling the sensor effect in a wide range of applications for both civilian, in particular medical, and defense
purposes. Purpose of the work: Design (construction) of a new sensor chip for detecting biorecognition events
using the surface plasmon resonance (SPR) method. The scientific work of the Ukrainian side is devoted to the
development of a mathematical basis for creating cost-effective new optical sensors for studying biological
recognition events, namely, obtaining new knowledge about the studied condensed environments of organic and
inorganic origin for predicting their physical properties, useful in the creation and application of sensors and
biosensors on plasmon resonance. Main tasks of the reporting period 1. Study of the possibility of physical and
mathematical modeling of sensors based on aqueous mixtures of the analyte; in particular, clarifying the influence
of laser and thermal heating on the resonance readings (wavelength, angle of incidence) of an optical sensor with
an aqueous analyte. 2. Based on the theory of specific conductivity of DNA, RNA and proteins, establishing the
dependence of their complex dielectric permittivity on the characteristics of molecules that can affect the sensor
readings: resonant wavelength and resonant angle of incidence. 3. For sensors based on aqueous mixtures of the
analyte; clarifying the influence of the physical characteristics of impurities on the resonant readings of the sensor.
The central idea is based on conducting a complex of studies related, on the one hand, to the modeling of a
number of physical conditions that will contribute to the improvement of the characteristics of optical sensors,
and, on the other hand, to the modeling of processes associated with their applications.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: TeopeTniHe MOIENIOBAHHS W00 MOKIMBOCTI CTBOpeHHs [1TIP-ceHCopiB 3

INNOKpPAlI€EHNMU XdPAKTEPUCTUKAMU

Ha3zpa HTII anrsiiicbKo0: Theoretical modeling of the possibility of creating PPR sensors with improved

characteristics

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTrpumaHi P€3YyJIbTAaTH: TeopeTUYHE MOZEIIOBAHHS OO MOKIUBOCTI cTBOpeHHA [1TIP-cencopis
l'asy3p 3aCTOCYBaHHS: 72. HaykoBi JOCIiIKEHHs Ta PO3POOKY

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Bci pocanizkeHHS KOHIEHTPYIOThCA HAaBKOJIO [ITTP-CeHCOpiB i iX yIocKoHasieHb, BCTaHOBIEHO, 110
JIa3e€pHUI TEIJIOBUI HArpiB MeXi MK 30JI0TUM HaHOLIAPOM i BOJSHUM IIaPOM MOXKE CYTTEBO BIIMBATU HA
[I0OKa3aHHA ceHcopa. B remneparypromy gianasoni 00C - 1000C, npu ekcniosuiiii onpoMiHeHHs 60 CeKyH[,
3HAN,EHO NIOPOTrOBE 3HAYEHHSI JIA3EPHOTO MOTOKY, SIKE PO3MEKOBYE IIOTOKY, 10 HE NIPUBOLSATL 10 PO3irpiBy
ceHcopa i Ti, 110 CIPUYMHSIOTh CYTTEBUI 10r0 po3irpis. B 11IbOMy TeMIiepaTypHOMY [1ialla30Hi pe30HAHCHA IOBXUHA
XBWJIi 3MEHINYETLCS HA 4 N 1pu 36ibmeHHi TemnepaTtypu 1o 1000C, a KyT nafiiHHg 3MEHILIYETbCS, BiflIOBiIHO, HA
lo. BpaxyBaHHSI TaKUX BiIXMJIEHb BaXKJIMBE J1J1 TPaBUJILHOTO BiJOOpaKEHHS I0Ka3aHb CEHCOPA [PY BU3HAYEHHI,
HaIpUKJIaJ, KOHLEHTpalii MKiAJInBUX 117151 JIIOAUHU OMIIIOK Y Bogi (060poHa, MenuunHa). EdexT sazepHoro
PO3irpiBy Mo>ke O6yTH 3aCTOCOBAHU [1J151 CTBOPEHHSI BUMipIOBaua IIOTOKY JIA3€PHOT'0 BUNIPOMIHIOBaHHS (0O0OPOHA)
a60 BUMipIOBaya 3aJI€XKHOCTI JiesIeKTpUYHOI IPOHMKHOCTI PEUYOBHH Bifl TeMIIepaTypU (HayKOBa HOBU3HA).
BcTaHoBJIEHO, 1110 KOMILJIEKCHA JieJleKTpuyHa NpoHUKHICTh Mosiekys JHK, PHK Ta 6ikiB cyTTeBO 3a/1€5KUTh Bif
IOBXXUHMU iX MOJIEKYJISSPHUX JIAHLIIOTIB, 1IJ0 MOXE JIEXKaTHU B OCHOBI PO3YMiHHS (Pi3UKO-06i0JIOTYHMX MeXaHi3MiB
MIXKMOJIEKYJIIPHOI B3aeMOJIil. BcTaHOB/IEHO, 110 TaKa B3a€MOZIisl CKOPIlI 32 BCE 0OyMOBJIEHA AKTUBHMM BiDyCHUM
3MEHIIEHHSIM JOBXUHU MOJIEKYJISIPHUX JIAHLIOTiB MOJIEKYJISIPHUX LIEHTPIB aficOpOeHTy. B pe3ysibTaTi TEOPETUYHOTO
MOJIEJIIOBAHHS 1010 MOXKJIMBOCTI cTBOpeHHs [1TIP-ceHCcopiB 3 MOKpaleHMU XapaKTepUCTUKaMU OyJIin
BMKOPKCTaHI Y SIKOCTi KOHCTPYKTUBHUX AETaJI€N TAKOTO €JIEMEHTY CEHCOPa, SIK aICOPOEHT, OPErTiBChKi A3€pKaa,
rodpposanuii QinbTp, piaki kpuctanu. IIpoBeneHo ¢izuko-mMmaTeMaTUIHE MOJIETIOBAHHSI CEHCOPIB HA OCHOBI BOJTHUX
cyminiel. 3's1coBaHo, 1110 Ha PE30HAHCHI [T0OKa3aHHS CEHCOpa BIJIMBAIOTh TaKi (Qi3N4Hi XapaKTepUCTUKU KOMIIOHEHT
CyMillli -~ BOOY i MOJIEKYJISPHUX BKJIIOUEHD — SIK KOHLIEHTpalisl IUX BKJIIOU€Hb, 3aJIEXKHICTb Bif] TEMIIepaTypu (BoAa) i

Bif, MOBXKMHU MOJIEKYJsIpHUX JaHLoriB (JHK, 6inkn).
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