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1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hasga erany: CrHTe3 Ta XapakKTepUCTUKa HaHOMaTepiaiB i KOHCTPYIOBaHHS MiKpOeJeKTPOZiB AJis aHalidy HoHiB Pepymy Ta

Manranary.
IToyaTok etamy: 11-2015
3akiHueHHs etamy: 12-2015

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeupb

Hassa oprasnisanii: [HcTuTyT 6iosorii kiituan HAH Ykpainu

Kom €PIIOY /IIIH: 25255758

IliznopsaxoBaHicTe: [Ipe3uzis HalioHAIBHOI akageMil HayK Ykpainu
Agppeca: 79005, m.JIbBiB, Bys.[[paromaHoBa 14 /16

Tenedon: (032) 261 21 08

E-mail: institut@cellbiol.lviv.ua

3. BnacHuk peayabtatiB HIJKP (mpoaykirii)

Hassa oprani3sanii: MiHicTepcTBo oCBiTH i Hayku YKpaiHu

Koz €PIIOY /IITH: 38621185

Agnpeca: npocr. I[lepemory, 10, m. KuiB, Kuicbka 06:1., 01135, Ykpaina
IlizgnopsaxoBaxicTe: Kabiner MinicTpis Ykpainu

Tenedon: 380444813221

E-mail: mon@mon.gov.ua

4. JI>kepeJia Ta HanpsimMu piHaHCYBaHHA

IligcraBa aJj1s npoBeAeHHs PooiT: 34 - HOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPTaHOM BMKOHABYO] BIa1, aKaZieMi€io HayK

(roJ1I0BHMMU PO3MOPSIAHUKAMU OI0IKETHUX KOIITIB Ha TpoBeaeHHs HIIKP)
KIIKBK: 2201380

Hanpsm ¢inancyBaHHs: 2.5 - IPOrpaMu i IpoekTy y cepi MDKHApOAHOrO HAyKOBO-TEXHIYHOTO CIiBPOGITHUITBA

J>kepesia piHaHCYBaHHS

IxepeJio gpiHaHCyBaHHS: 7713 - KOWITH IEePXKOIOIKETY



dakTuunnii o6csr pinancyBaHHs 3a 3BiTHMHE eTanm: 199 THC. IpH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

CyyvacHi esIeKTpOXiMidHi HAHOCEHCOPH J151 BUSIBJIEHHS] TOKCUYHUX HOHIB.

Hasga po6oTH (aHrJI)

Novel electrichemical nanosensors for analysis of toxic ions.

Peepar (yxp)

O6'exT mocuimxenns: ionn @epymy Ta MaHrany, HaHoMaTepiaiu, XapaKTEPUCTHUKA, aMIIEPOMETPUYHI 6i0CEHCOpH, €eH3UMATUYHUI
aHasliz. MeTa po6OTH: CTBOPEHHS Cy4YaCHUX €JIeKTPOXiMIYHUX HaHOCEHCOPIB JJisl BUSIBJIEHHS] TOKCUYHUX i0HIB. MeTa eramy 2015
p.. CMHTE3yBaTU Ta OXapaKTE€pU3yBaTHM HaHOMATEpPialM i CKOHCTPYIOBAaTU aMIIEPMETPUYHI MIKPOEJIEKTPOIM [Jis aHajli3y MOHIB
Gepymy Ta MaHnrany. MeTtogu [nociifpkeHHs: Mikpo6Giosioriuni, 6ioximiuHi, ¢isuko-xiMiuHi, eH3MMaTW4Hi, €JeKTPOXiMmiuHi,
6ioceHcopHi. MeTonmom ximiqHoro BigHOBNeHs1 HAuCl(4) Ta cnionyk cpi6na (AgNO(3)) oTpruMaHO MOHO- Ta riOpUAHI HAHOYACTUHKHU
30710Ta Ta cpibsaa. [IpoBeeHO NOCTiAKEHHS CTPYKTYpu Ta MOPQOJOrii CUHTE30BaHUX HaHOMAaTepialiB METOJaMM CKaHyIo4oi
€JIEKTPOHHOI MiKpOCKoIii, aTOMHO-C1JI0BOi MiKpocKoIii Ta (puiyopecueHTHOI Mikpockorii. [TokasaHo, o ae3depasnb, IPUPOIHi
3aJ1i30-CEeJIEKTUBHUI i0HO(OP, MOXKE CJIYyKUTU CEJEKTUBHAM €JIEMEHTOM aMII€POMETPUYHOro 6ioceHcopa [jisl BU3HAYEHHS
BMicTy ioHiB 3aniza (Depymy). TIOKpUTTS 307I0TUX IJIAaHAPHUX MIKPOEJIEKTPOiB 30JI0TUMU HAaHOYACTUHKAMU CYTTEBO MifBUIIYeE
YyTJIUBICTb CeHcopa. [I1s1 HaHO-MOIM(pIKOBAaHUX 30JI0TUX €JIEKTPOJIiB aMII€POMETPUYHHUI BiAAryK 30isblIyeTbes y 43 pasu - Ans
ioniB Fe3+ i 136 pasiB - ninsa ioHiB Fe2+. 3amponoHOBaHO MNPUHUUIIOBO HOBUM METOJ, €H3UMATHYHOIO BU3HAYEHHS iOHIB
Manrany(Il) 3a BUKOPUCTaHHSl aloOeH3UMa peKOMOiHaHTHOi apriHasu [ uogunu 3 ¢uyopumerpuyHoo (E-F) Ta
criekrpodoromeTpuyHoio (E-S) merekuieio MpoAyKTy peaklii rifposisy aprininy (C€40BUHM) Yy PUCYTHOCTI PEKOHCTPYHOBaHOTO
Mn2+-BMicHoro xosnodepmenTa. Lleil MeToJ € CeJIeKTUBHUM Ta IIPOCTUM y BUKOHaHHI. JIiHIHUI [iania30H BU3HAYEHHS CKJIAJlae
onst E-F 0,5 - 16 oM, a gimit pgerexkuii - 0,2 oM Mn2+ y peakuifiHiii cymiumn. OmnpanpoBaHUl HOBITHilI MeTO[, YCIIIIHO
IIPOTECTOBAHO Ha 3pa3Kax CTiYHMX BOJ, IIAXT I10 JOOYBaHHIO KOJIbOPOBUX Ta 6j1aropojHUX MeTaniB. [lokazaHO BUCOKMII piBeHb
KOpeJsilii MixK pe3ysibTaTaMy HOBOTO METOJy Ta aTOMHO-abcop61iiiHoI0 criekTpockomieto (R = 0,999). 3a pesysnpraramu HIP y

2015 p. 5 cTareil y peLieH30BaHUX MDKHAPOJHUX BUJIAHHSX, 2 T€3 IOIOBiTeN Ta II0JaHo A0 APYKY 2 CTaTTi.
Pedepar (aHr1)

Research objectives: iron and manganese ions, characterization of nanomaterials, biosensors, enzymatic analysis. Aim: To
establish of modern electrochemical nanosensors for detection of toxic ions. The aim of the stage for 2015: A synthesis and
characterisation of nanomaterials and construction of amperometric microelectrodes for analysis of iron and manganese ions.
Methods: microbiological, biochemical, physical, chemical, enzymatic, electrochemical, biosensor. Mono- and hybrid
nanoparticles of gold and silver were obtained by reduction of HAuCl(4) and AgNO(3). A study of the structure and morphology
of synthesized nanomaterials were performed using scanning electron microscopy, atomic force microscopy and fluorescence
microscopy. It was shown, that dezferal as a natural iron-selective ionophore can be used as a selective element of
amperometric biosensor for determination of iron ions. It was shown, that a covering surface of gold planar microelectrodes by
gold nanoparticles significantly increases the sensitivity of the sensor. For nano-modified gold electrode amperometric output
increased for 43 folds - to Fe(Ill)-ions and 136 folds - for Fe(II)-ions. A fundamentally new method of enzymatic determination of
manganese(Il) ions using apoenzyme of recombinant human arginase I for fluorymetric (EF) and spectrophotometric (ES)
analysis was proposed. The detection of reaction product of arginine-hydrolysis - urea at the presence of reconstructed Mn(II)-
consisted holoenzyme was performed. This is selective and simple method. A linear range for EF is 0.5 - 16 pM, and the limit of
detection - 0.2 pM Mn(Il) in the reaction mixture. New method was successfully tested on the samples of wastewater of mines
for mining of nonferrous and noble metals. It was shown the high level of correlation between results of the new method and
atomic absorption spectroscopy (R = 0,999). According to the results of the research in 2015 were printed five articles in peer-
reviewed international journals and 2 abstracts, two scientific articles were submitted for publication.

Inpexc YIK: 544.77, VIIK 544.77.051:577.152+546.71:72

Kozau temaruynux py6puk HTI: 31.15.37



6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

Hassa npoaykii (ykp): [IpoTokosu onTuMisanii yMOB CUHTE3Y Ta XapaKTepUCTUKYA HAaHOPO3MIpHUX MaTepiasiB, IPOTOTHUIIN

MIKpO€JIEKTPOIiB [71s1 aHasi3y HoHiB MmeTasniB Pepymy Ta MaHrany. 3aktodnuii 3BiT HIIP Ta HayKoBi my6stikariii.

Hassa npoaykii (anri): Protocols for optimisation of synthesis and characterisation of nanoscale materials, prototypes of
microelectrodes for analysis of iron and manganese ions. Final report of research and scientific publications.

OuikyBaHi pe3yJIbTaTH:
T'anyss 3acrocyBaHHs: 73.10.1; JJocig)KeHHs Ta PO3POOKHU B rayly3i NPUPOJAHAYMX Ta TEXHIYHUX HAYK

Ommuc npogykuii (ykp): [IpoTokonu cuHTe3y HaHOMaTepiaiiB Ta ix ¢isnko-ximidHa xapakTepucTika. Po3po6eHo npouenypy
CEeJIEKTUBHOTO (POPMYBAHHS IIJIiBOK HA ITIOBEPXHIi €JIEKTPOXiMIYHUX AaT9MKiB. CKOHCTPYHOBAHO J1aG0paTOPHi TPOTOTUIIN CEHCOPIB

3 CeJIeKTUBHICTIO Ta crienudivynicTio, cripsimoBaHMMU Ha HoHu Oepymy Ta Manrany. 3axiounuii 38iT HIIP Ta HayKoBi my6sikatii.
ConianbHO-eKOHOMiIYHa cipsimoBaHicTh HTII:

Cragis 3aBepmenocti HTII: 3git o HIJKP

Bnposazyxkennsa HTII: He BipoBamkeHO

Crpoxku BrpoBagyKeHHs: 2017

Bupo6HuK npoaykuii: IncTuTyT 6iosorii kinitnan HAH Ykpainu

Cro>KuBavi MPOAYKIii: HAYKOBO-/IOCJIiIHI yCTaHOBH, IPUBaTHI hipMu

IepcneKTHBHI pUHKH: YKpaiHa i 3apy6iioKs

IpaBa iHTeJIEKTYa/IbHOI BJIACHOCTI: 32 J0OTOBOpaMU

®dopmu Ta ymoBH nepepaui npozykuii: 3sir HIP
7. Bi6sriorpagiyHuii onuc

Crarri: 1. Stasyuk N.Ye., Gayda G.Z., Serkiz RJa., Gonchar M.V. Cell Imaging with Fluorescent Bi-Metallic Nanoparticles //
Journal of Advances in Chemistry. - 2015. - Vol. 11, No.4. - P. 3499 - 3511. 2. Stasyk O., Boretsky Y., Gonchar M., Sibirny A.
Recombinant arginine-degrading enzymes in metabolic anticancer therapy and biosensorics // Cell Biol. Intern. - 2015. - V. 39,
N 3. - P. 246-252. 3. Karkovska M., Smutok O., Dmytruk K., Gonchar M. Yeast flavocytochrome b2 as a perspective tool in
bioreduction and detection of chromate / In the Book "Living Organisms and Bioanalytical Approaches for Detoxification and
Monitoring of Toxic Compounds". ISBN 978-83-7667-203-8 (Eds: A. Sibirny, D. Fedorovych, M. Gonchar, D. Grabek-Lejko) -
Rzeszow University, 2015, pp. 113-123. 4. Gonchar M., Zakalska O., Zakalskiy A., Ben Ali M., Zine N., Dridi Ch., Errachid A., Jaffrezic-
Renault N., Korpan Y. Impedance response to toxic methylamine of recombinant primary amine oxidase coupled with
mercaptohexadecanoic acid monolayer / In the Book "Living Organisms and Bioanalytical Approaches for Detoxification and
Monitoring of Toxic Compounds". ISBN 978-83-7667-203-8 (Eds: A. Sibirny, D. Fedorovych, M. Gonchar, D. Grabek-Lejko) -
Rzeszow University, 2015, pp. 125-136. 5. Gayda G., Stasyuk N., Klepach H., Gonchar M. Arginase-based electrochemical sensors
to L-arginine assay for prediction of ethyl carbamate formation in fermented beverages / In the Book "Living Organisms and
Bioanalytical Approaches for Detoxification and Monitoring of Toxic Compounds". ISBN 978-83-7667-203-8 (Eds: A. Sibirny, D.
Fedorovych, M. Gonchar, D. Grabek-Lejko) - Rzeszow University, 2015, pp. 73-98. [TogaHo fo apyky: 1. KapkoBcbka M.I., CTaciok
H.€,, Taiiga I'.3., CmyTtok O.B., Tonuap M.B. HanoMarepianu y KOHCTpyIOBaHHi 6ioceHCOpiB 6ioMeIUYHOro MpusHavyeHHs / Y
KHuU3i: "BaratodyHKUioHaNbHi HaHOMaTepianu AJs 6iosorii Ta MeAMLIMHU: MOJIEKYJSIPHUN [M3aliH, CUHTE3 i 3acTocyBaHHS" (3a

pexn. un.-xop. P.C. CToiiku) - (IpUIHSTO JO APYKY).

8. 3BiTHa JOKyMeHTaLis

KispKicTh CTOPiHOK B 3BiTi: 53
Moga 3BiTy: YKpaiHCbKa

KinpkicTs ¢aitmis y 3BiTi: 1



9. 3aKJII0YHI BiOMOCTI

IlepeJiik 0Ci6O-BHKOHABIIiB
lFanpa I'.3.

l'onyap M.B.

3akasbcbka O.M.

3akanbCbkuil A.€.

JlaBpuxk M.I.

ITpokomis T.M.

Cunenbka M.M.

Cmytok O.B.

Craciok H.€.

KepiBHHK opraHi3arrii:
CubipHuit Annpiit AHIpifioBHAY
KepiBHHKH po6OTH:

TF'onyap Muxaiino BacunboBud (K. mef. H.)

KepiBHuK Bigainy peectpanii HayKoBoi gisibHOCTI

IOpyenko T.A.
YRpIHTEI




