O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHI HOMeP: 0210U007808

Jep>kaBHUH peecTpaniliHUN HOMep: 0109U006063

Oco06J1uBi TO3HAYKHU: Binkpura

HJaTa peectpaunii: 22-12-2010

II. Etran BukoHnauus JiP

Homep eramy: 2

Ha3sBa eramy: Po3poGka i ontumisatiist TexHOJIOTil BUTOTOBIEHHS yropsigkoBaHux MHY pizHoi mopdostorii
IToyaTok eramy: 01.2010

3akiHyeHHs eTamy: 12.2010

Bupz 3BiTHOTO AOKYMEHTA: OCTaTOYHUM 3BIT

I11. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHYBaHHS IOpHUAUYHOI 0coou (a6o ITIB ¢izmyHOi 0c00H): IHcTUTYT disuku

HamniBNpoBiaHMKIB iMeHi B.€.JlamkapsoBa HAH Ykpainu

Kopg 3a €IPIIOY: 05416952

Micue3HaxoaKeHHS:

dopma ByracHoOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu
Inentudikarop ROR: He zacrocosyerbcs

Po3mip opranisamii:

Tenedon: 525-83-42

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442396594

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.3 - BUKOHaHHS POOIT 32 JepsKaBHUMU 11iJTbOBUMU ITPOTPaMamMu
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHHi 06car ¢piHaHCyBaHHS (THC. TpH.): 10




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BukopucranHs epeKTy JI0KaIi30BaHOTO [TOBEPXHEBOTO IJIa3MOHHOTO PE30HAHCY [171s1 CTBOPEHHS CEHCOPHUX

CHCTEM Ha MacHBaxX HAHOCTPYKTYP 30JI0Ta.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Utilization of localized surface plasmon resonance effect for the development of sensor systems based on gold

nanostructure arrays.

Pedepat yKpaiHCBKOIO:

[IpoBeneHe KOMII'IOTEPHE MOJIEII0BAHHS BJIACTUBOCTEN €KCTHHKLIi, PO3CiSIHHS Ta IIOTJIMHAHHS CBiTJIa
HAaHOCTPYKTYpaMU, 10 SBJISIIOTh COOOI0 C(PEPMUHI HAHOUYACTUHKU 30J10Ta, 3 METOIO JOCJIiI)KEHHS YyTIUBOCTI Ta
XapaKTepy Bifr'yKy Takoi CEHCOPHOI CUCTEMU Ha MOSIBY 6i0OMOJIEKYJIIPHOTO TIOKPUTTSI Ha MTOBEPXHI HAHOYACTUHKH,
110 3HAXOJUTHCS y BOJHOMY CEpefoBulli. 3'1COBaHO, o cheprYHi 30JI0Ti HAHOYACTUHKY € YyTJIMBUMU /10 TOBCTUX
IIOKPUTTIB, IPOTE 3MillleHHS MTOJIOKEHHSI MKy JIOKaJIi30BaHOTO I0BEPXHEBOT0 IJIa3MOHHOTO pe3oHaHcy (JITIITP-
BiITYK) Y CIIEKTPi €KCTUHKIi CBiT/Ia IPY TaKUX IIOKPUTTSIX BilOYBa€ThC MOBIBbHILIE 3i 3DOCTAHHSAM TOBLIVHU, HIXX
IIPY TOHKUX [TOKPUTTSX. BUSIBIIEHO, 110 BEPXHill MIOPIr YyTIUBOCTI 70 6i0OMOJIEKYJIIPHOTO MOKPUTTS € MEHIIMM, ajle
IIOPiBHSIHUM 3 TaKHUM K€ [IOPOrOM [1J1s1 METOJly 3BUYaiHOr0 IIOBEPXHEBOro IJ1a3MOHHOro pe3oHaHcy (T1I1P), npu
IiaMmeTpi HAHOYACTMHKY, 10 NOPiBHIOE TOBIIMHI IiBKM 30J10Ta y [1I1P. BusiBsieHo, 110 1111 MajlUX HAHOYACTUHOK
30J10Ta 3 paziycom no 5 HM JITIITP-Binryk Moske 6yTy K JOJATHIM, TaK i Bil'eMHUM, B 3aJIEKHOCTI Bill pO3Mipy
YACTUHKU Ta TOBIIMHU 610MOJIEKYJISIPHOTO MOKPUTTS. TaKoX 3'1COBaHO, 110 BKJIA[, PO3CiSIHHS y TIOBHY €KCTUHKLIIIO
3aJIEXKUTD Bifl CHiBBiHOIIEHHS PO3MipiB HAHOYACTUHKU Ta [TIOKPUTTS, & Came, IIPU 30iJbIIeHH] PafiiyCy YaCTMHKU Ta
TOBIIVHY ITOKPUTTS YaCTKa PO3CiHH 3pOCTa€ i MOXXe npuBoguTy 1o Big'emHoro JITIIP-Bigryky. byau BuBeneHi
CHiBBiIHOLIEHHS 117151 KIIBKOCTI IJI00Y/ISIPHUX 6iOMOJIEKYJI Ta iX IOBEPXHEBOI KOHLIEHTPALlil [J151 HACUYEHOTO
6i0MOJIEKYJIIPHOTO MOHOWIAPY HA MOBEPXHI HAHOYACTUHKH, [1J11 HACTYITHOTO BUKOPUCTAHHS IIPU ONMCaHHi
6i0OMOJIEKYJIIPHOrO 1IApy 32 AOIOMOr0I0 Teopii e(peKTUBHOrO cepenosuia. OTpUMaHi 3pa3ku yIOPsAKOBAHUX
MacuBiB HaHOYacTUHOK (MHY) 30710Ta pisHOi MOp@osOorii 3a TONOMOro0 TexHosorii HaHoimMnpuHT-aitorpadii (HLT)
Ta METONly €JIEKTPETHUX TEMILNATIB. JIOCIiIKeHi CTPYKTYPHI XapaKTEPUCTUKU BIIOpgAKoBaHUX MHY 3a mornomoroo
METOZY aTOMHO-CHJIOBOI MiKpOCKOTIii. JIOC/IiI)KeH] CIIEKTPaJIbHI XapaKTepUCTUKM oTpuMmaHux MHY y nositpi, mo
[TI0Ka3aJIi HAasIBHICTh y CIIEKTPI €KCTUHKLII ¢cBiTs1a MHY BupakeHOoro 1ia3sMOoHHOrO Miky. Ha ocHOBI oTpumaHux
MHY cTBOpeHui MakeT IOPTaTUBHOTrO 6ioceHcopa. MHY, BUrotossieHi 3a fonomororo merony HIJI, 6ynu
BHKOPUCTaHi /J1s1 leTeKTyBaHHs 6iocriennpivHoi peakuii Mixk 6M4auyumM cUpoBaTKOBUM anbbymiHoM (BCA) Ta

imyHorno6ysninom anTu-BCA; 6ysa mocsrHeHa Mexa BusHaueHHs1 aHTu-BCA 20 Hr /ML

Pedepar aHIJIiHCBKOIO:

Computer modeling of properties of light extinction, scattering and absorption by nanostructures in the form of
gold spherical nanoparticles was carried out to investigate the sensitivity and response trends of such sensor
system upon the formation of biomolecular cover on the surface of the nanoparticle, which was immersed in
water. It was shown that the spherical Au nanoparticles are sensitive to large overlayer thicknesses; however, the
shift of the localized surface plasmon resonance peak (LSPR response) in the light extinction spectrum for thicker
overlayer grows slower with an increase in overlayer thickness compared to the same increase in that of a thinner
overlayer. It was revealed that the upper limit of sensitivity to biomolecular cover is smaller but comparable to that
of the conventional surface plasmon resonance (SPR) technique at equal nanoparticle diameter and gold film
thickness in SPR. It was demonstrated that LSPR response for small nanoparticles (with a radius up to 5 nm) could
be positive or negative depending on the nanoparticle size and biomolecular cover thickness. It was also found out
that contribution of scattering into total extinction depends on the ratio between nanoparticle and overlayer sizes,
namely, scattering increases and could lead to negative LSPR response upon the increase of nanoparticle radius



and cover thickness. Equations for the number of globular biomolecules and their surface concentration for
saturated biomolecular monolayer on the surface of the nanoparticle were derived for further use in description of
biomolecular cover by means of effective medium theory. Samples of ordered gold nanoparticle arrays (NPAs) of
different morphology were obtained by means of nanoimprint lithography (NIL) technology and electret template
method. Structural properties of ordered NPAs were studied by means of atomic force microscopy technique.
Spectral properties of obtained NPAs in air were investigated and distinct plasmon peak in the NPA light extinction
spectrum was demonstrated. Prototype of portable biosensor based on obtained NPAs was created. NIL-produced
NPAs were used for the detection of biospecific reaction between bovine serum albumin (BSA) and anti-BSA
immunoglobulin; limit of detection of anti-BSA equal to 20 ng/ml was achieved.

Inpexkc YK: 519.711, 577.2.08:535.343.9:535.36

Koau TemaTHYHHUX PYOPHK: 28.17

KepiBHUKH po6OTH

BiacHe IlIpizBuie Im'sa I10-6aThKOBI: Jlonatuncekuii AHApiii Mukosaiiosud
HayKoBHI CTyIiHb:

Buene 3BaHHs:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zBa HTII yKpaiHCBKOIO: TexHOIOTisl BATOTOBJIEHHS CEHCOPHOI CCTEMM Ha OCHOBI €(PEKTY JIOKaIi30BaHOrO

ITOBEPXHEBOTI'O IIJIABMOHHOTO PE3OHAHCY Y MaCUBAX HAHOCTPYKTYP 30JI0TA.

Ha3zpa HTII aursiicbKo0: Technology of sensor system fabrication based on localized surface plasmon

resonance effect in arrays of gold nanostructures.
HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJIbTaTH:

FaJIy3b 3aCTOCyBaHHSsI: OrTyKa Ta ONTOEJIEKTPOHIKA
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Texnosnorisa BATOTOBIEHHS CEHCOPHOI CUCTEMU HA MaCUBaxX HAHOCTPYKTYP 30JI0Ta MepPeI6adae
MO>KJIMBOCTi TEOPETUYHOTO MOJEJIIOBAHHS Ta ONITUMI3allii CCHCOPHUX BJIACTUBOCTEN HAHOCTPYKTYP, CTBOPEHHS
MacHBiB HAHOCTPYKTYP 30JI10Ta 32 JOIIOMOT0I0 METOY HAaHOIMIIPUHT-JliTOrpadii Ta MeTOy €J1eKTPETHUX
TEMILJIATIB, a TAaKOX [T00YJOBM CEHCOPHOI CUCTEMHU Ha OCHOBI SIBUIIA JIOKAJII30BAHOTO [I0BEPXHEBOT'0 I1JIa3MOHHOTO

PE30HAHCY Y MaCUBax HAaHOCTPYKTYP 30JI0Ta B PEKMMi BUMIPIOBaHHS €KCTUHKIIII CBiTJIA.
ConiasibHO-eKOHOMIYHA cipsimoBaHicTs HTTI:
Bnyius HTII Ha mOoBKijIs:
BnposagskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
ITouaToK eramy: 5 pokis
3aKiHYeHHs eTamny:
Crnio>KHMBavi NPOAYKILii: OntuyHi Ta 6ioximivni 1a6oparopii
IlepcneKTHUBHI PHHKH: VkpaiHa, Pocis
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMI 00CAT iHBECTHLLiH, THC. TPH.: 0
IIpaBa, 110 HaAAIOTHCSI iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb 0i3Hec-1yIaHy: Hi
TexHiKO-€eKOHOMiYHE OOrpyHTYBaHHSI: Hi
IloTeH1iaILHUI 00OCST POAASKY, THC. TPH.: 0
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB): HeBu3HAYEHMIT

JopaTtkoBa iHdopManist: 3a forosopom

IX. Biosiorpadiyaui onuc
A. M. Lopatynskyi, O. G. Lopatynska, L. J. Guo, V. I. Chegel. Localized surface plasmon resonance biosensor:

theoretical study of sensitivity - extended Mie approach. Part I // IEEE Sensors Journal, vol. 11, no. 2, pp. 361-369,
DOI: 10.1109 /JSEN.2010.2057418.



X. 3aKJIlI0YHi BiTOMOCTI
KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABIIiB

JlomatTuHcbKkuM AHLIpi MuKosalioBAY

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB
Tenedpon

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 3a peecTpallilo HayKOBOi

OisIIBHOCTI
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