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II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: BukopucranHs QyHKIIOHAIbHIX HAHOMATEPiaIiB [Jist CTBOPEHHS 6i0CEeHCOPHUX

KOHAYKTOMETPUYHMX IIPUJIALIiB [J1s1 BU3HAYEHHS apriHiHy
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I11. BizomocTi npo BukoHaBus JIiP
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6iosiorii i reneTUKN
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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,
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BukopucraHHs QyHKIIOHaJIbHUX HAHOMaTepiaJliB [l CTBOPEHHS 6i0CEHCOPHUX KOHIYKTOMETPUYHUX [IPUJIATiB

I711 BU3BHAYE€HH4 apri"iny

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Application of functional nanomaterials for creation of biosensor conductometric devices for arginine detection

Pedepat yKpaiHCBKOIO:

B pesysbTaTi BUKOHAHHSI pOOOTH 3alIPOIIOHOBAHO METO/, AOCIiIKEHHS i1 BiiOOpY NepeTBOPIOBAYiB 1J1s1 CTBOPEHHS
6iocoeHcopa 3 ONTUMalbHUMU XapaKTEPUCTUKAMMU 32 PaXyHOK [IPOTHO3YBaHHSI MAaKCMMAaJIbHO MOJKJIMBOI 10r0
YyTJIMBOCTI Ta 3a0e3MeyeHHs e(peKTUBHOI poOOTU B AudepeHLiIHOMY pexXuMi. Po3po61eHo KOHCTPyKIii
BUMIPIOBaJIbHOTO 06JIaiHAHHS, iHTepQeliciB Ta BUMipIOBaIbHI METOAMKY, 3aIIPOIIOHOBAHO CTPYKTYPH i AITOPUTMU
PO6GOTH MOCTOBUX CXEM 3 KiJIbkOMa po60YMMU Ta PePePEHCHUMU KOHAYKTOMETPUYHUMHU [1€PETBOPIOBAYAMU
3a0€31e4yIoTh iX aBTOMaTU4He 6aJlaHCYBaHHS 3 OJHOYACHOIO [iarHOCTUKOIO IPULIATHOCTI cCeHCopiB. Bniepiue
PO3p06JIEHO KOHAYKTOMETPUYHUI MiKPOCEHCOP Ha OCHOBI KJIIMHONTUJIOJITY IJIs1 CEJIEKTYUBHOTO BU3HAYEHHS
aMOHIIO B CKJIQIHUX BOJHUX cepenoBuiax. [I0ka3aHO MOKJIMBICTb KOHAYKTOMETPUYHOTIO BU3HAYEHHS aMOHIIO ITPU
3aCTOCYBaHHI KJIMHONTUIIOJNITY 6€3 oro nonepenHbpoi niAroToBku. Briepie po3po61eHo KOHAYKTOMETPUYHUM
6ioceHcop AJ1s BU3HAaYeHHs L-aprininy. BuB4eHo 3a1e>XXHiCTb BiAryKiB 6ioceHcopa Bif napameTpisB 6y(epHOro
pozuuny (pH, 6ydepHa emHicTh Ta ioHHa cua) Ta MeToiB iMmMobinizanii. [TokazaHo, mo iMMob6inisalis aprinasu ta
ypeasu MeTOJ0M KPOCC-3IIMBKU 32 JOIOMOrolo ['A 3abesreuye BUlly YyTIUBICTh 6ioceHcopa o apriHiHy Ta 6isbin
IIMPOKUI JIiHIHUI fiana3oH BuMipioBaHHs (4,2 MKCM/MM i 0,75-5 MM BiZi[IOBiAHO) Y IOPiBHSIHHI 3 METOZIOM
BKJIIOYEHHS (PEPMEHTIB y nojliMepHy Memopany (1,2 MkCM /MM i 1-3 MM BinnosigHo). BioceHcop, BUTOTOBJIEHUI
TaKMM YMHOM, IIPOJEMOHCTPYBAB BUCOKY OIl€palliiiHy CTabiNbHICTb i CTabiNbHICTb IpU 36€piranHi (6inbime 4-x
Mics1iB). Biepie 3aCcTOCOBaHO KJIMHONTUIIONIT Y IBOYEPMEHTHOMY KOHAYKTOMETPUYHOMY 6ioceHcopi 1J1st
BU3HaueHHs L-apridiny. [TokazaHo, mo cop6LiliHi Ta KaTiOHO-0OMiHHI BJIaCTUBOCTI KJIMHOITUJIOJITY,
iMMOG1/1i30BaHOTO B CKJIaJli MEMOPaHU Ha OCHOBI apriHasu Ta ypeasu, CIIPUSIOTh NiBUIEHHIO YyTJIABOCTI
6iocencopa (3 (11,205+1,20) MkCm /MM 10 (19,025+2,65) MKCM/MM). BcTaHOBIIEHO, 1110 IPUTOTYBaHHS
6iocesleKTUBHOI MeMOpaHu 6ioceHcopa MeTOL0M afcopOyBaHHs apriHa3y Ta ypeasy Ha 1Ie0JliTi 3 IO aJIbIIuM
HAaHECEHHSM YTBOPEHOTI'O KOMILJIEKCY Ha [IOBEPXHIO €JIEKTPOJIa, [I0NepeIHbO MOAU(IKOBAHY LI€OJIITOM, € HANOiIbII
e(eKTMBHUM CII0COO0OM BUTOTOBJIEHHS BUCOKOUYTIMBOTO 6ioceHcopa 171l KOHIYKTOMETPUYHOTO BU3HAYEHHS L-
apritiny. [TinBepakeHO NPUNYILIEHHS, 1110 iI0HOOOMIH MK HAaTpieM i aMOHieM, KUl yTBOPIOETHCS BHACIIIOK ABOX
CTafil pepMEHTATUBHOTO pO3LIENJIEHHS L-apriHiny, € 1ieBUM MeXaHi3MOM [171s1 3a0€3I1€4€HHSI OCTaTHbO BUCOKOI
KOHLIEHTPAllii BUCOKOPYXJIMBUX HOCIIB 3apsifly Ha IIpU-€JIEKTPOJHIN NOBEPXHi 6ioceHcopa. KIIMHONTHIIOMIT-BMiCHI
dbepMeHTHI 6ioceHcopH [1J1s1 BU3HaYeHHs L-apriHiHy XxapakTepusyBalCsl BUCOKOIO OllepalifHO0 CTabiIbHICTIO i
CTabinbHICTIO py 36epiraHHi (binbuie 4-x Micsuis). Po3apobieHuil 6ioceHcop 6yJi0 yCIilIHO 3aCTOCOBAHO 151
BM3HA4Y€HHS L-apriHiHy B 3pa3kax ¢papManeBTUYHOI NpoayKuii. OTpumaHi pe3ysibTaTi 106pe KOPEJOTh 3

KOHLIEHTPALiSIMH, 3a3Ha4Y€HNMU BUPOOHUKAMU LIMX IIPEeIapaTiB.

Pedepar aHI1ilICHKOIO:

The method of research and selection of transducers for creation of a biosensor with optimal characteristics is
proposed, due to forecasting of its maximum sensitivity and ensuring efficient operation in differential mode.
Structures of measuring equipment, interfaces and measuring methods have been developed, structures and
algorithms for work of bridge circuits with several working and reference conductivity transducers are offered,
providing their automatic balancing with simultaneous diagnostics of the suitability of sensors. For the first time a
conductometric microsensor based on clinoptilolite for selective determination of ammonium in complex aqueous
media was developed. The possibility of conductometric determination of ammonium in the use of clinoptilolite



without its preliminary preparation is shown. For the first time a conductivity biosensor was developed for the
determination of L-arginine. The dependence of the biosensor reviews on the parameters of the buffer solution
(pH, buffer capacity and ionic strength) and immobilization methods was studied. It has been shown that
immobilization of arginase and urease by cross-linking with GA provides higher sensitivity of the biosensor to
arginine and a wider linear measurement range (4.2 ?Sm / mM and 0.75-5 mM respectively) compared with the
enzyme inclusion method in the polymer membrane (1.2 ?Sm / mM and 1-3 mM respectively). A biosensor
manufactured in this way has demonstrated high operational stability and stability when stored (more than 4
months). For the first time clinoptilolite was used in a two-enzyme conductivity biosensor to determine L-
arginine. It was shown that sorption and cation exchange properties of clinoptilolite, immobilized in the membrane
based on arginase and urease, help to increase the sensitivity of the biosensor (from (11,205 * 1,20)mkSm / mM to
(19,025 + 2,65) mkSm / mM). It was established that the preparation of a biosensor bioselective membrane by the
method of adsorption of arginase and urease on zeolite with the subsequent application of the formed complex to
the electrode surface, pre-zeolite modified, is the most effective way of manufacturing a highly sensitive biosensor
for conductometric determination of L-arginine. It is suggested that ion exchange between sodium and
ammonium, which is formed as a result of two stages of enzymatic cleavage of L-arginine, is an effective
mechanism for ensuring a sufficiently high concentration of high-mobility charge carriers on the pre-electrode
surface of the biosensor. Clinoptilolite containing enzyme biosensors for determination of L-arginine were
characterized by high operational stability and stability during storage (more than 4 months). The developed
biosensor has been successfully applied to determine L-arginine in samples of pharmaceutical products. The
results are well correlated with the concentrations indicated by the manufacturers of these drugs.

Inmexc YIK: 678.01;544.23.02 /.03;544.25.02 /.03, 577.113 + 681.586
Koau TemaTHYHHUX PyOpHK: 31.25.15
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: Bukopucrants QyHKIiOHAJIBHIX HAHOMATEPIAIB /7151 CTBOPEHHS 6i0CEHCOPHUX

KOHIYKTOMETPUYHUX NPUJIaLiB 1151 BUBHAYEHHS apTiHiHy

Ha3zpa HTII aursiiicbKo0: Application of functional nanomaterials for creation of biosensor conductometric

devices for arginine detection

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

FaJIy3b 3aCTOCYBaHHS: MenyyHa [iarHOCTHKA, HAYKOBI JTOCTIIIKEHHS
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: Po3po6s1eHO KOHCTPYKIii BUMipIOBaJIbHOTO O61aiHaHHS, iHTepdericiB Ta BUMipIOBaibHi METOIVKH,
3aIIPONIOHOBAHO CTPYKTYPH i aITOPUTMU POOOTHMOCTOBUX CXEM 3 KiJIbKOMa pO60YMMU Ta pePepeHCHUMHU
KOHAYKTOMETPUYHUMHU N€PETBOPIOBAYAMHU 3a6€311€UyIOTh iX aBTOMATUYHE 6allaHCYBaHHS 3 OJHOYACHOIO
IIiarHOCTHKOIO IIPUAATHOCTI CeHCOPiB. Briepiie po3po6ieHO KOHAYKTOMeTpUYHUI 6ioceHcop [iJisl BU3HauYeHHs L-
apridiny. BuBueHo 3ayie>XHICTb BiAI'yKiB 6ioceHcopa Bif napameTpis 6ydpepHoro po3uuny (pH, 6ydpepna emHicTb Ta

ioHHA cuJa) Ta MeToAiB iIMMOOITizauii.
CouiasibHO-eKOHOMIYHA cipsimoBaHicTh HTII:
Bnius HTII Ha moBKiJj1s:
BnpoBaaykennss HTII: He snposamxeno
ITpakTnyHa peasnisanis HTII
IToyaTok eramy: -
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Cno>kuBaui npo,uyKuii': (papmaneBTHUYHi pipMU, HAYKOBi YyCTaHOBU
IlepcneKTHBHI PHHKH: VkpaiHa, CBiT
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IIpagBa, 10 HaAAIOTHCS iIHBECTOPY MicJIsA 3aBEPIIEHHS POOGOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS:
IToTeHUiaILHUM 00CAT IIPOJAAKY, THUC. TPH.:
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

HopaTrkoBa iHdopmamist:

IX. Bi6siorpadiuyHuii onuc

14 crateit, 3 moHorpadii, 1 naTeHT



X. 3aKJIlI0YHi BiTOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0CiO-BHKOHaBILiB
€nbcbka I'.B.
Apxumnosa B.M.
H3anesuu C.B.
3inueHko O.A.
Kaninivenko JLA.
Koctiouenko H.I.
Kyuepenko I.C.
Mapuenyo C.B.
MauumuH M.
[Tymkapsos B.O,
[Temkosa B.M.
Paukos O.E.
Cepreesa T.A.
Comnpatkin O.0.
Conpatkin O.I1.

[ITkoToBa JI.B.

BignoBigasbHUIH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB
Tenedon

PeecTpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZINIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOIi

OisIIbHOCTI

€nbcoka ['aHHa BaneHTUHIBHA

I. 6. H.




