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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

Pedepat yKpaiHCBKOIO:

HocnimkeHHs TPUCBSYEHi po3po61li HOBOrO €KOHOMIUHO e(eKTHBHOrO Yilla ONTUYHOTO JaTyrKa. BiH 3acHOBaHUN
Ha IJIAa3MOHHOMY PE30HAHCI Ta ONTUMIi30BaHUM [J1s1 610J10TiYHUX 3pa3KiB. OCHOBHUMMU 3aBIAHHSIMU IIPOEKTY OyJIN:
(1) MOZEIIOBaHHS CEHCOPHOTO Yilla 3 IOKPAIIEHO0 PO3iJbHOI0 3IaTHICTIO CUTHAJY Ta (2) OLiHKA e(eKTUBHOCTI
yina 171s1 aHasli3y pisHUX 6i0JI0riYHUX 3pas3kiB i 6iosiorivHux nogii. JJocaimKeHHs TPOBOIMUIINCS 32 LOIIOMOTOI0
(i3MKO-MaTeMaTUYHOTO MOJIEJIIOBaHHSI LIapiB aHAJIITy HA OCHOBI BOJHUX CyMilllell HyKJIeOTU B, 6iJIKiB Ta
IOBLBHUX OPraHiYHMX LIApPiB aHAJITY (A1 6iopeLenTtopis). Po3pobieHnii NOBUI CEHCOPHUN Yill Ma€e BEJIMKUM
MIOTEHLIAJI [IJIs1 3CTOCYBAHHS B MEIULVHI 1 71 IE€TaJIbHOTO MOHITOPUHIY HABKOJIUIIHLOTO CEPENOBUIIA.
JocminKeHHs IPOBOAWINCH HA OCHOBI KOMILJIEKCY 6a30BUX (i3UYHUX BJIACTUBOCTEH Ta IPOLIECIB, OB'SI3aHUX SIK i3
30yPKEHHSIM [10BEPXHEBUX I1JIa3MOHIB, TaK i 3 BAKOPUCTAaHHSM B CEHCOPI (Ta [OIIYKOM) BifITIOBIIHAX MaTepiaJlis,
17151 CTBOPEHHSI HOBUX IOKOJIiHb ONITUYHUX CEHCOPIB Ha 6a3i cxemu KpeumaHa. BoHu [03BOJISIIOTH aHAi3yBaTU
PiAvHYU Ha NIpeMeT HasIBHOCTI MIKiNJIMBUX IJ1s1 JIIONVWHU JOMILIOK (OTPYTH, BipycH, 6akTepii, Tomo). JocmimxyBaBcs
HOBHU TUII ONITUYHUX ceHCoPiB Ha [1I1P i3 cripoleHnM 4irnom, aje 3 yCKIAIHEHOK PELENTOPHO-aHaJIITHOIO
00671aCTIO (BOJHI CyMillli MOJIEKYJISIPHMX BKJIIOUEHD, SIKi TPSIMO KOHTAKTYIOTh i3 IPOBiAHUM HaHOLIAPOM 4imna). Takox
PO3IIsfaNuCh TBEP/i MAPyBaTi KOMIIO3UTHI CTPYKTYpHU Ta iX KOMOiHallii, 0 PO3TalOBYBAIUCh MXK ITPOBIIHUM
HaHOILIAPOM Ta aHAJITOM, y BUIJISII BOAHOI CyMillli MOJIEKYJISIPHUX BKJIOYEHD. [Ipy MOJZI€/II0BaHHI CEHCOPIB 3aMiCThb
IOCUTb BUKOPUCTOBYBAaTUMETLCSI HOBUM METO[], IIPSIMOTO PO3PAXYHKY OJIOBHUX CEHCOPHUX XapaKTepUCTUK. [1pu
LIbOMY, SIK HEBiJl €MHA YaCTUHA METO/y IIPSIMOTO PO3PAXYHKY OJIOBHUX CEHCOPHUX XapaKTEPUCTUK,
BUKOPUCTOBYIOTbCSI TAKOXK METO/IA PO3PAXYHKY €(PEKTUBHUX Ji€JIEKTPUYHUX TPOHUKHOCTEN CEPeNOBNUIL i3

CKJIaJIHOIO CTPYKTYPOIO (CyMillli, apyBaTi CTPYKTYpH).

Pedepar aHIJIiHCBKOIO:

The research is devoted to the development of a new cost-effective optical sensor chip. It is based on plasmon
resonance and optimized for biological samples. The main objectives of the project were: (1) modeling of a sensor
chip with improved signal resolution and (2) evaluation of the chip's efficiency for the analysis of various biological
samples and biological events. The research was conducted using physical and mathematical modeling of analyte
layers based on aqueous mixtures of nucleotides, proteins and arbitrary organic analyte layers (for bioreceptors).
The developed sensor chip has great potential for application in medicine and for detailed environmental
monitoring. The research was conducted on the basis of a set of basic physical properties and processes
associated with both the excitation of surface plasmons and the use of (and search for) suitable materials in the
sensor to create new generations of optical sensors based on the Kretschmann scheme. They allow analyzing
liquids for the presence of impurities harmful to humans (poisons, viruses, bacteria, etc.). A new type of optical
sensors on the SPR with a simplified chip was studied, but with a complicated receptor-analyte region (aqueous
mixtures of molecular inclusions that directly contact the conductive nanolayer of the chip). Solid layered
composite structures and their combinations located between the conductive nanolayer and the analyte, in the
form of an aqueous mixture of molecular inclusions, were also considered. When modeling sensors, a new method
of direct calculation of the main sensor characteristics will be used instead of. At the same time, as an integral part
of the method of direct calculation of the main sensor characteristics, methods for calculating the effective



dielectric constants of media with a complex structure (mixtures, layered structures) are also used.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Ha3zsa HTII yKpaiHCBKOIO: Teopis npsmoro po3paxyHKy CEHCOPHUX Gi0diITiB
HaszBa HTII anrJificbKo0: Theory of direct calculation of sensor biochips
HTII, sixy nepen6ayasiocss CTBOPHUTH: CTBOPEHO

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpmvxaHi P€3yJbTaTH: Meroau, TeOpii, rinoresu

l'asmy3b 3aCTOCYBaHHS: 72.HayKoBi HOCIIiI)KEHHS Ta PO3POOKU
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Meroto 6yso mociimkeHHs cxemu onTudHOro cencopa Ha II1P, y 9KOro perenTopHuil map i
aHaJIiTHUY IIap iCHYIOTh HE OKPEMO, a CKJIaJAl0Th €AVMHUI peleNTOPHO-aHaliTHUH map. [y Takoi CTPYKTypH, O6yJ10
PO3BMHYTHO METOJ], IIPSIMOT'O PO3PAaXyHKY, B OCHOBI SIKOTO JIESKUTb MOKJIMBICTb OTPMMAaHHS FOJIOBHAX CEHCOPHUX
XapaKTEPUCTHK, & CaMe JOBXUHU XBUJIi [1JIA3MOHHOTO PE30HAHCY i pE30HAHCHOTO KyTa MaJliHHS, 6€3[10CEPEIHBO
4epe3 BU3HAYEeHHs €(PEeKTUBHOI A4ieJIeKTPUYHOI IPOHUKHOCTI aKTUBHOTO Wapy. MoAeI0BaHHs IPOBELEHE ISl
TpbhOX KOHirypauiit gina. (1) ctpykrypa “npusma — meTa’ (30J10T0) — BOJHA CyMilll TOBIIbBHUX MOJIEKYJISIPHUX
BKJIIOYEHD . BUCHOBKY 32 pe3ysbTaTaMU LIbOrO BUNIAIKY IOJISITAIOTh Y JOBIIBHOCTI MOJIEKYJIIPHUX BKJIIOYEHDb CYMillli.
Lle ae MOXJINBICTb 3HAXOIUTU €(PEKTUBHY Ji€IeKTPUYHY IPOHUKHICTb CyMillli (OCHOBHUI1 CEHCOPHUI (PAKTOP) B
IPOKOMY Jiana3oHi KOHIIEHTPaLill MOJIEKYJISIPHUX BKJIIOYEHbB Ta iX BIACHOI [IieJIEKTPUYHOI IPOHUKHOCTI. Le
I03BOJISIE MOZEJIIOBATH HE TiJIbKA CEHCOPU Pi3HOro QisuyHOro cKjaay aHaliTHO-peLenTopHoi o6acTi, ane i
MOJEJIIOBAaTH CaM CEHCOPHUM e(eKT B AMHaMIlli IUX IBOX NIapaMeTpiB (KOHLIEHTPaLill MOJIEKYJISIPHUX BKJIIOYEHbD i iX
BJIACHOI [lieJIEKTPUYHOI IPOHUKHOCTI). (2) BUIIaOK ONTUYHOro ceHcopa Ha [I1P, y skoro map, mo 6e3rnocepesHbo
MeXXye i3 MeTasleBUM (30JI0TUM) HaHOIIApOM, SIBJIsIE COO0I0 BOJHY CYMilll MiKpOBKJIIoYeHb 3 MoJiekysa JJHK. OcHoBHi
BHCHOBKH 32 pe3yJIbTaTaMU 1[bOT'0 BUINAJIKY [1OJISITAI0Th BXXE CaMe Y KOHKPETHOCTI, 110 [103BOJIsIE€ 3aMiCTh 3arajlbHOro
(paxKTOpY BILJIMBY y BUTJISi BJIACHOI Ai€JI€eKTPUYHOI IPOHUKHOCTI MOJIEKYJISIPHUX BKJIIOU€Hb KOHKPETU3YBATH OO
110 TaKoro (paKToPYy, SIK JOBXKMHA HYKJIEIHOBOTO JIAHIIIOTA, BiJl IKOTO 3aJI€JKUTh BlaCHA JieJIeKTPUYHA IPOHUKHICThb
MOJIEKYJISIPHUX BKJIIOUEHD; (3) BUIIANIOK, Y SIKOTO 1Iap, 0 6€3[10CEPeIHbO MEXYE i3 METaIeBUM (30JI0TUM)
HAHOILIAPOM, SIBJISIE COO0I0 BOAHY CyMilll MiKDOBKJIIOU€HD 3 0iJIKOBUX MOJIEKYJI, SIKICHO HE BiJIPi3HSIETHCS Bif
[oIepesHLOro. BilMiHM TiJILKY KiJIbKICHI — CTOCYIOTLCS Aialla30HiB 3aJ1€;KHOCTI PE30HAHCHUX XapaKTEPUCTUK

(moB>xuHM xBUJII i KyTa MafiiHHs) Bil, KOHLIEHTPAaLlii BKJIIOU€Hb i JOBXXUHY OiJIKOBOTO JIAHIIIOTa.

ComniannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: TonimmenHs ctany HABKOJMIIHBOTO CEPEIOBUILA,

[NosyinmeHHs IKOCTi XXUTTS Ta 3[l0POB'Sl HACEJIEHHS], €(PEKTUBHOCTI AiarHOCTUKU Ta JIiIKyBaHHS XBOPUX
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XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM

IToTpiOHMI 00CAT iHBECTHILiH, THC. TPH.:
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