O6J1ikoBa kKapTka HIJIKP

Jep>kaBHuH 06J1ikoBHI HOMep: 0216U005571
Jep>kaBHuUMH peecrpaniiinuii Homep: 0115U003716

Bigkpura

Dara peecrpaunii: 03-02-2016

1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hasga erany: [171a3MOHHA CEHCOPHKA J1JI51 BUCOKOYYTJIMBOI ONITUYHOI [IiaTHOCTUKMA HAaJMAaJIOi KiJIbKOCTi XiMiYHUX DEYOBUH i

6iomoekyJ. JIpyruii pik BUKOHaHHSI IIPOEKTY.
IToyaTok etamy: 01-2015
3akiHueHHs etamy: 12-2015

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeupb

HasBa oprasnisanii: Binyinenns uinposoi nmigrorosku KnuiBcekoro HarjioHasabpHOro yHiBepcuTeTy iMeHi Tapaca IlleBueHka npu

HauioHasnpHil akagemii Hayk YKpaiHu

Kopg, € IPIIOY /IITH: 16463392

IlignmopsakoBaHicTk: HanioHanbHa akasieMis HayK YKpaiHu
Agppeca: .01601,m.KuiB, Bys1. Bonogumipcbkab4

Tenedon: 424-72-41

E-mail: apogor@imag .kiev.ua

3. BnacHuk peayabtartiB HIJKP (mpoaykirii)

Hassa oprani3sanii: HanioHanbHa akageMis HayK YKpaiHu

Koz €IPTIOY /IITH: 00019270

Appeca: Bys1. Boslogumupceska, 54, M. Kuis, KuiBcbka 061., 01030, Ykpaina
MignopsaaxosaHicTs: KabineT MiHicTpiB Ykpainu

Tenedon: 380442350981

E-mail: prez@nas.gov.ua

WWW: http:/ /nas.gov.ua

4. JI>xkepeJia Ta HanpsiMu piHaHCYBaHHA

IlizcraBa a1 npoBeAeHHs PooiT: 34 - HOroBip (3aMOBJIEHHS) 3 LIEHTPaJIbHUM OPTaHOM BMKOHABYO] BiIai1, aKaZieMi€ro HayK

(ro;IOBHMMU PO3IIOPSIAHUKAMY OIOPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 6541030

Hampsam ¢inancyBanHs: 2.1 - pyHIaMeHTasIbHI JOCTIIKEHHS

J>kepena piHaHCYyBaHHS



IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunmii 06csr pinaHcyBaHHs 3a 3BiTHMIH eTanm: 102.547 THC. TPH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

[171a3MOHHa CEHCOpYKA 17151 BUCOKOYYTIMBOI ONTUYHO]I [[iarHOCTUKY HAaJMaJloi KiJIbKOCTi XIMiYHMX pedoBUH i 6iomosexys. [pyrui

PiK BUKOHAHHS IIPDOEKTY.

Ha3sBa po6oTH (aHrJ1)

Plasmon sensing for high-sensitive diagnostics of ultra-small quantity of chemical matters and biomolecules..The second year of

implementation

Pedepar (ykp)

B pe3ysnbTaTi BUKOHAHHS IPOEKTY, 3alIPOIIOHOBAHO OPUTiHANIBHUAN METO], BUTOTOBJIEHHS €(PEKTUBHUX HAHOCTPYKTypoBaHUx SERS-
MNiICUJIOIUNX MiAKIafOK Ha OCHOBI (YHKIIOHa/Ni30BaHUX METaJeBUX HAHOCTPYKTYPOBaHMX MiJK/IANoOK, KOJIOiJHUX
HaHOYACTUHOK, LUIOPCTKMX IIOBEPXOHb Ta OCTPIiBLEBUX INMBOK MeTaniB Au i Ag. IIpoBeleHO IOCHiIKeHHS eQEeKTUBHOCTI
orpuMaHux SERS-minkiafgok 3 MeTaliyHUMK HAHOYAaCTMHKAaMU B 3aJIEKHOCTI Bifi, TEXHOJIOTIYHUX YMOB iX OTPUMAaHHS.
OnrumizoBano napamerpu SERS-akTUBHUX NiAKJIAQJOK Ta €KCIEPUMEHTAJIbHI YMOBM JETEKTYBaHHS HAIMaJIUX KiJIbKOCTEN
xiMiuHUX pedoBuH (PomamiH-6G) Ta 6iosnoriyHux Mosekysa (rmoko3a, JHK, OHKOKJITHHU). BCTaHOB/IEHO B3a€MO3B'SI30K MK
€(pEeKTUBHICTIO aHAJiTUYHOIO BiJIyKy Ta ONTUYHUMU i CTPYKTYPHO-MOP(OJIOTiYHUMU BJIACTUBOCTSIMU HAHOCTPYKTYPOBaHMUX
SERS-migxnanok (po3Mip HaHO4YacTMHOK, MOPQOJIOTisi, CKjafa), Ta MeTojamu ix QyHKuioHamnizanii. 3apeecTpoBaHo i
MIPOaHaJi30BaHO BiJMiHHOCTI KOJIMBHMX CIIEKTPiB MDK 3BUYalHMMM KIITMHAMM 3JI04KiCHOI IyXJIMHM, Ta KIITUHAMHU,
00po6JIeHNMM HAHOYACTUHKAMHU 30JI0Ta i BUSBJIEHO 3MiHM B 4YacTOTi Ta iHTEHCHMBHOCTI B CIIEKTPaJIbHill 06J1acTi OiJIKiB,

HYKJIEIHOBUX KUCJIOT, JIIiiB.
Pedepar (aHr1)

As the result of the project implementation, the original method for preparation of the effective nanostructured SERS-enhancing
surfaces with the functionalized metallic nanoparticles, rough surfaces and island-like films of metals of Au and Ag were
proposed. The investigation of effectiveness of obtained SERS-substrates with metallic nanoparticles depend on the technical
conditions of their preparation were performed. The parameters of the SERS-active substrates and experimental conditions of
detection of extrasmall quantities of the chemical matters (Rhodamine 6G) and biological molecules (glucose, DNA, tumor cells)
were optimized. The correlation between the effectiveness of the analytical response and the optical, structural and
morphological properties of the nanostructured SERS-substrates and the methods of their functionalization were found. The
differences in the vibrational spectra of the standard tumor cells and the cells, treated with the gold nanoparticles as the
changes of the frequencies and the intensities of the different spectral regions (proteins, nuclear acids, lipids) were registered
and analyzed.?

Inpexc YIK: 535, 535.8;539.1;542;579

Kopau Temarnunux pyopux HTI: 29.31.01
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykiiii (yKp): MeTon BUroToBjieHHs €e(EeKTUBHMX HAHOCTPYKTypoBaHUX SERS-Tifcuioourx mijjkiiaioK Ha OCHOBI
(yHKIiOHANMI30BaHNX METaIEeBUX HAHOCTPYKTYPOBAHHUX IiIKJIAO0K, KOJIOIZHUX HAHOYACTHUHOK, NIOPCTKUX [TOBEPXOHB Ta

OCTpIBLIEBUX I1JIiBOK.

Hassa npoaykuii (anrJi): Method of the preparation of effective nanostructured SERS-enhancing substrates based on the
functionalized metallic nanostructured substrates, colloidal nanoparticles, rough surfaces and the island-like films of metals



OuiKyBaHi pe3yJIbTaTH:
T'any3s 3acTocyBaHHS: HAaHOGIOTEXHOJIOT]i

Onuc npozykKuii (yKp): 3aniporoHOBaHO OPUTiHAJIBHUI METO/, BUTOTOBJIEHHS €(DEeKTUBHUX HAHOCTPYKTypoBaHUX SERS-
MiICUIIIOIOYNX MiJKIaI0K HA OCHOBI (PYHKIiOHAII30BaHNX METAJIeBUX HAHOCTPYKTYPOBAHUX MiIKJIAZI0K, KOJIOITHUX
HaHOYACTUHOK, MIOPCTKUX MMOBEPXOHb Ta OCTPIBLIEBUX IIIBOK MeTasiB Au i Ag. [IpoBeieHO HOCTiKeHHs] ePeKTUBHOCTI

oTpumaHux SERS-mifknmanok 3 MeTasivyHMMN HAHOYACTMHKAMU B 3aJIEXKHOCTI BiJl TEXHOJIOTIYHUX YMOB iX OTPUMAaHHSL.
ConianbHO-eKOHOMiIYHa cipsimoBaHicTs HTII:

Cragis 3aBepmeHocti HTII: 3git o HIJKP

Bruposagskenns HTII: BnposagkeHo

CTpOKH BIIPOBaJI)KEHHSI. I1'Th POKiB

Bupo6Huk npoaykuii: Jlep>kaBHa oprasiszauis "Binginenss ninbosoi migrorosku KnuiBcbKoro HaljioHaIbHOTO YHIBEPCUTETY iMeHi
Tapaca llleByeHka

CnosxuBavi npoaykuii: HarjionanpHa akazemist Hayk Ykpainu
IlepcneKkTuBHI pUHKH: YKpaiHa, cTpaHu GJIDKHBOTO 12 AAIbHBOTO 3apYyODKKS
IpaBa iHTeJIEKTYaIbHOI BJIaCHOCTi: OTPMMaHO NaTeHT

®opmu Ta ymoBH nepepaui npomykuii: [Ipopax syinensii

7. Bi6sriorpagiyHuii onuc

1.V.V. Strelchuk, O.F. Kolomys, E.B. Kaganovich, .M. Krishchenko, B.O. Golichenko, M.I. Boyko, S.O. Kravchenko, 1.V. Kruglenko,
O.S. Lytvyn, E.G. Manoilov, and Tu.M. Nasieka Optical Characterization of SERS Substrates Based on Porous Au Films Prepared by
Pulsed Laser Deposition // Journal of Nanomaterials Volume 2015 (2015), 7 pages. 2. E.B. Kaganovich, I.M. Krischenko, S.A.
Kravchenko, E.G. Manoilov, B.O. Golichenko, A.F. Kolomys, V.V. Strel'chuk SERS spectroscopy of nanocomposite porous films
containing silver nanoparticles // Optics and Spectroscopy, 18 (2) pp 294-299 (2015). 3. V.V. Strelchuk, O.F. Kolomys, B.O.
Golichenko, M.I. Boyko, E.B. Kaganovich, .M. Krishchenko, S.O. Kravchenko, O.S. Lytvyn, E.G. Manoilov, Tu. M. Nasieka Micro-
Raman study of nanocomposite porous films with silver nanoparticles prepared using pulsed laser deposition. //
Semiconductor physics, quantum electronics and optoelectronics. 2015. V.18, N.1. P. 046-052 4. O.M. Burlaka, Ya.V. Pirko, O.F.
Kolomys, P.S. Smertenko, V.O. Glazunova, T.E. Konstantinova, A.I. Yemets, Ya.B. Blume Functionalization of carbon nanotubes by
different biomolecules for stable dispersion in water // BIOTECHNOLOGIA ACTA, 8 (4) (2015) 71-81. 5. H.B. Bitiok, H.IL
CmipHoBa, I'M. €pemenko, T.O. Bycko, O.I1. iImutpenko, M.I1. Kyzim Brivs BUCOKOEHEPTeTUYHOTO OIIPOMiHEHHS Ha CTPYKTYPY,
OonNTHYHI Ta (OTOKATANITUYHI BJACTUBOCTI HaHOpPO3MipHMX MIiBOK 1 mopoumkiB TiO2/ZrO2/Si02 // HaHocucremy,
HaHoMarepiany, HaHoTexHooril. - 2015. - T.13, N23. -C. 651 - 664. 6. O.F. Kolomys, V.V. Strelchuk, S.A. Kravchenko, Iu.M. Nasieka,
B.O. Golichenko, M.I. Boyko. Chemical method for the preparation of silver surfaces for efficient SERS // International research
and practice conference "Nanotechnology and Nanomaterials" (NANO-2014), Ukraine, Lviv, 27-30 August 2014, p. 502. 7. LM.
Krishchenko, V.V. Strelchuk, O.F. Kolomys, P.M. Lytvyn, Iu.M. Nasieka, B.O. Golichenko, E.B. Kaganovich, S.A. Kravchenko, E.G.
Manoilov. Surface Enhanced Raman Scattering spectrum of Ag nanoparticles shell matter // International research and practice
conference "Nanotechnology and Nanomaterials" (NANO-2014), Ukraine, Lviv, 27-30 August 2014, p. 503. 8. V.V. Strelchuk, O.F.
Kolomys, Iu.M. Nasieka, B.O. Golichenko, E.B. Kaganovich, S.A. Kravchenko, .M. Krishchenko, E.G. Manoilov SERS substrates
based on porous films with silver nanoparticle array for Rhodamine 6G // International research and practice conference
"Nanotechnology and Nanomaterials" (NANO-2014), Ukraine, Lviv, 27-30 August 2014, p. 504. 9. Golichenko B.O. Films based on
colloidal silver nanoparticles for surface-enhanced Raman scattering of Rhodamine 6G / B.O. Golichenko, V.V. Strelchuk, S.O.
Kravchenko, O.F. Kolomys // XV International Conference PHYSICS AND TECNOLOGY OF THIN FILMS AND NANOSYSTEMS,
May 11-16, 2015.: Conference Proceedings. - Ivano-Frankivsk, 2015. - P.268. 10. Golichenko B.O. SERS-substrates for Raman study
of organic molecules prepared from colloidal silver nanoparticles / B.O. Golichenko, V.V. Strelchuk, S.O. Kravchenko, O.F.
Kolomys // "Ximis, ®@isuka ta TexHosoris nosepxHi’, 13-15 TpaBns, 2015.: 36ipHUK MaTepianiB KoHpepenii. - Kuis, 2015. - C.107.
11. Golichenko B.O. The MDA-MB-231 cells affected by different types of nanoparticles studied by confocal Raman
microspectroscopy / B.O. Golichenko, V.V. Strelchuk, O.F. Kolomys, LM Nasieka // XXII Galyna Puchkovska International
School-Seminar SPECTROSCOPY OF MOLECULES AND CRYSTALS, September 27 - October 4, 2015.: Conference Proceedings. -
Chynadiyovo, 2015. - P.41. Ilarentu 1. Crnoci6 opmepkaHHS! IUIBKA 3 Au HaHOYACTMHKAaMU IJIsI TIOBEPXHEBOTO IiJCUJIEHHS
KOMOiHallifiHOro po3cisiHHs cBiTsa. IlaTeHT Ha KopucHy Mmogenb N290717. Jata ny6mikauii 10.06.2014. Bros. N211. Aropu:



Karanosuu E.B., Kpimenko .M., MaHnoitnos E.I', KpaBuenko C.O., Ctpenpuyk B. B., Konomuc O.®., Haceka 10.M., Boitko M.I. 2.
Cnoci6 onepskaHHs IIJ1iBKM 3 Ag HaHOYACTMHKAMU [IJ1s1 IOBEPXHEBOTO MiICUJIEHHS KOMOIHALIITHOrO pO3CisiHHS CBiT/a. [IaTeHT Ha
KopucHy Mozenb N295738. Marta myo6sikanii 12.01.2015. Bion. N°1. ABropu: Karanosuu E.B., Kpimenko I.M., ManoiioB E.T.,
Kpasyenko C.O., Ctpenbuyk B. B., Konmomuc O.9., 'onivenko b.O.

8. 3BiTHa JOKyMeHTaNis

KinpKicTh CTOPiHOK B 3BiTi: 76
Mosga 3BiTy: YKpaiHCbKa

KinpkicTs ¢aiisiB y 3BiTi: 1
9. 3aKJII0YHI BiTOMOCTI

IlepeJiik 0Ci6O-BHKOHABIIiB
Boiiko Mukosa IsanoBuy
Imutpenko O.I1.

Komomuc Onexkcannp Genoposud,
Kynim Mukosa ITonikaprioBny
Hixonenko Anppiit CepriioBuy
Hacexa IOpiit Mukosnanosuy
ITaBnenko OneHa JleoHiniBHa,
PomaHiok Aprem CepriiioBuy
Crpenbuyk B.B.

Cty6pos IOpiit FOpitioBuy

KepiBHHK opraHi3ariii:
[Moropinuit AHatosiit MuKoaiioBuy
KepiBHHKHU pO6OTH:

Crpenbuyk Biktop BacunboBud, IMutpeHko OkcaHa [leTpiBHa

KepiBHuK Bizainy peectparnii HayKoBoi gisibHOCTI

IOpyenko T.A.
YkpIHTEI




