O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0225U000333

Jep>kaBHUH peecTpaniliHUN HOMeP: 0123U103566

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 09-01-2025

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: BurorosieHHst 1po6HOi cepii ceHcopHoi naTdopmu Ha 0CHOBI rpadeHi30BaHOI TKAHUHHU 1151

aHaJIiBy JIAKTATy Ta I'VIIOKO3U
IToyaTok eTamy: 04.2024
3akiH4YeHHs eTamy: 12.2024

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAUYHOI 0co0H (260 ITIB ¢izuyHOi 0c00H): IHCTUTYT MOSIEKYIAPHOI

6iosiorii i reneTrku HanionanbHOi akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05417101

Micue3HaxoaKeHHS: ByJI. AKaziemika 3a6osioTHOTO, 6y1. 150, M. Kuis, 03143, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380442000356, 380445261169

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHs IOPHIHYHOI 0ocoou (a6o ITIB ¢pizuuroi 0co6H): Hanjonansuuit pomnn

JIOCJiIKEHb YKpaiHU

Kog, 3a EIPIIOY: 42734019

Micuesnaxo,szeHHa: ByJ1. bopuca I'piHdeHka, 1, m. Kuis, 01001, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380442981622, 380442981622

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa pjist npoBemeHHs JiP: 52 - norosip 3 BiTunsHAHOW OpraHizauiero (Opranamu MiclieBoi pau,

dboHIoM, acorijailieo, KOHIIEPHOM TOIIIO)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7722 - KOWTH MiZIIPUEMCTB, YCTaHOB, OpraHi3anii YKpaiHu

dakTHyHHH 00cAT QiHaHCYBaHHSA (THC. IPH.): 2594.682




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CeHcopHa naTgopma Ha OCHOBI rpadeHy Ta TEeKCTUIIIO JJ1s1 aHasi3y MeTaboJIiTiB y NIOTi

Ha3sBa po6oTH aHIJIilICbKOIO:

Sensing platform based on graphene and textiles for analysis of metabolites in sweat

PedepaT ykpaiHCbKOIO:

Y cy4acHil giarHocTUlli KJIiHIYHO BaXXJIMBUX 6iOMapKepiB Mae Miclie TEHIeHIIisl IepexoAy Bif iHBa3UBHUX TECTIB 1O
HeiHBa3MBHUX THYYKUX [171aTGOPM. BUTOTOB/IEHHS TaKUX IJIaT(GOPM 3a3BUYall NOTpebdye CKIAIHUX IPOLEyp:
CTBOPEHHS MaCKH, IPYK €JIeKTPOZiB Ha THY4Kill MaTpuLi i nogasneiy GyHKIiOHaNi3allil0 TOBEPXHI /1J1s1 OTPUMAHHS
curnasna. Ha ocHoBi rpadeHi3oBaHOro TeKCTUIII0 BUpoOHMLITBAa KoMIlaHii Grafren AB B paMKax NpOEKTY BIieplie
CTBOPEHO (P€pPMEHTHI HAHOKOMIIO3UTHI €JIEKTPOAU Ta PO3PO6IEHO aMIIEPOMETPUYHI 6i0CEHCOPH [1J1 BUSHAYEHHS
[JIIOKO3HU i JIaKTaTa, 30KpeMa MOBHICTIO TEKCTUJIbHI, Ta IOKA3aHO iXHi epeBary MOopiBHSHO 3 aHAJI0OTaMU HAa OCHOBI
IPYKOBAaHUX BYIJIEL|€BUX Ta 30JI0TUX €JIEKTPOIiB, MogupikoBaHUX rpadpeHoM. Po3pobieHo npouenypu Mmogudikariii
[IOBEPXHi KOMEPLINHUX BYIJIELIEBUX €JIEKTPOLiB rpadeHi30BaHUM TEKCTAJIEM Ta AOCJIIIPKEHO iXHIO YyTJIUBICTh O
nepexucy BogHo0. ONTrMi30BaHO iIMMOOGITi3allilo TTII0KO300KCHIa3| Ta JIAKTAT OKCHAA31 Ha TIOBEPXHIO
rpadeHi3oBaHOro TEKCTUII0. Bu3HaueHo onTuMasbHi yMOBU pOOOTH PO3POOIEHMX 6i0CEHCOPIB 111 BU3HAYEHHS
IJIIOKO3U Ta JIaKTaTa BUTOTOBJIEHUX SIK 3 BUKOPMCTAaHHSIM CTaHAAPTHOrO 1abjioHa TpagapeTHOro IPYyKy Tak i Ha
TEKCTUJIbHII ocHOBI (pH 7,4), M0OKa3aHO BUCOKY 4yTJIUBICTb PO3pobeHux 6ioceHcopis (1,99 yA /MM Ta 2,82 pA /MM
BianoBinHO). [TokazaHO MOXKIMBICTE poOOTH po3pobsieHNX bioceHCcopiB B mupokomy aianasoHi pH (5,5-8,0). s
BM3HAUEHHS JIaKTaTa BCTAHOBJIEHO OIIEPAaTUBHY CTabiIbHICTh 6ioceHcopa K 55 BUMiploBaHb. BioceHCOp yTpuMyBaB
90% aktuBHOCTI ipu 36epiranHi y 0,1 M OB, pH 7,4 npu + 4C npotsirom micsus. [lepeBipeHo BIIMB iHTeppepeHTiB-
KOMITOHEHTIB IOTY, 3laTHUX BIIJINBATH HA CUTHAJI CEHCOPA, a CaMe: CeY0BOi KUCJI0TH, ceyoBuHN, NH4CL
dopmyBaHHS [0AATKOBUX MeMOPaH Ha OCHOBI 110s1i-M-®JIA Ha IOBEPXHi TEKCTUIbHUX €JIEKTPOZiB yCyBaJo BILJIUB
inTepdepeHTiB Ha pe3yabTaTy BUMipIoBaHb. PO3p06JieHO POLeAyPY aHali3y BMICTY JIaKTaTa B 3pa3kax ITYy4HOTO
noTy. BuB4eHo 10aTKOBI MOXKIMBOCTI Mogudikalii po3pobeHux eaekTpozis. Mogudikalist 3010TUMU

HAaHOYaCTKaMU MifBUIyBaja YyTJAMBICTh BUBHAYEHHS JlaKTaTa B 6,5 pasiB 1o 6,6 pA/mM.

Pedepar aHr1ilicbKOIO:

Modern diagnostics of clinically important biomarkers shows a tendency to switch from invasive tests to non-
invasive flexible platforms. Making of such a platform usually require complex procedures: creating a template,
printing electrodes on a flexible matrix and subsequent functionalization of the surface for getting a signal. Within
the framework of a project enzyme nanocomposite electrodes were created for the first time on the basis of
graphene textile manufactured by Grafren AB. They were used as amperometric biosensors for determination of
glucose and lactate. Their advantages in comparison with analogues based on screen-printed carbon and gold
electrodes modified with graphene were shown. Modification of the commercial screen-printed carbon electrodes
with graphene textile was developed and sensitivity modified electrodes to hydrogen peroxide was determined.
The process of immobilization of glucose oxidase and lactate oxidase on the surface of graphene textile was
optimized. pH 7.4 was found as optimal operating conditions for determination of glucose and lactate using
graphene textile biosensors. They showed high sensitivity - 1.99 yA/mM and 2.82 pA/mM for glucose and lactate
respectively and ability to operate in a wide range of pH (5.5-8.0). Operational stability of biosensor for
determination of lactate was found as 55 measurements. This biosensor retained 90% of initial activity when being
stored in 0.1 M PBS, pH 7.4 at + 40C for a month. Influence of the interfering components of sweat such as: uric
acid, urea, ammonium chloride was examined. Additional fabrication of membranes with poly-m-
phenylenediamine substantially reduced the influence of the interferents on the measurements. Procedure for
determination of lactate content in artificial sweat samples was developed. Additional modification of graphene



textile electrodes was studied. Fabrication with gold nanoparticles increased the sensitivity of lactate
determination by 6.5 times up to 6.6 pA/mM.

Inpekc YIK: 678.01;544.23.02 /.03;544.25.02 /.03, 678.01

Koau TeMaTHYHHX PyOPHK: 31.25.15

KepiBHHUKH po6OTH

BiacHe IlIpizBume Im'a I1o-6aTbKOBI: Kopran Slpocnas Isugoposuy
HayKoBHH CTYIiHB: K.6.H.

Buene 3BaHHs:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



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

Ha3zga HTII ykpaiHCBKOIO: DepMeHTHI HAHOKOMIIO3UTHI €JIEKTPOAIM T4 aMIIEPOMETPUYHI 6i0CEHCOPH Ha

OCHOBI Tpaq)eHiSOBaHOFO TEKCTUJIIO OJ151 BU3HAYEHHS I'NIIOKO3U1 i JakTaTa.

Hazpa HTII aursiicbKo0: Enzyme nanocomposite electrodes and amperometric biosensors based on

graphene textile for determination of glucose and lactate.
HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpHMaHi Pe3yabTaTH: TexHoorii, MeToau, Teopii
l'asy3s 3aCTOCYBaHHS: Biosorist, 0XOpOHa 30,0POB's
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Ontumizosano iMMoGisizalliio riiroK0300KCU/a3K Ta JIAKTAT OKCUA3U Ha MTOBEPXHI rpadeHi30BaHOro
TeKCTUJII0. UyTIUBICTb PO3p06I€HNX 6i0CEHCOPIiB HAa TEKCTUIIbHIN OCHOBI 7151 BU3HAUEHHS IJII0KO3M Ta JIaKTaTa
CKJIaJla€, BignoBigHo, 1,99 yA /MM Ta 2,82 uA /MM B onTumanbHUx yMoBax (pH 7,4) i MOXXJIMBaA B IIMPLIOMY
nianazoHi pH (5,5-8,0). OnepaTuBHa cTabisbHICTb 6ioCEHCOpA [J1s1 BUSHAYEHHSI JIaKTaTa CKJIaJae 55 BUMipIOBaHb.

BioceHcop yrpumye 90% akTUBHOCTI 3a ymM0BHU 30epiranss npu + 4C i pH 7,4 npotsarom micsiugs.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Cteopenns npuniunoBo HOBOI mpoyKIii (MaTepiasis,
TEXHOJIOTI} TOIIO) 17151 3a6€e3M1eYeHHs €eKCIIOPTHOTO NMOTEHIialy Ta 3aMillleHHIO iMNIOpTY, ToinmeHHs SKOCTi XKUTTS

Ta 3[J0POB'sl HaceJIeHHs], e(PEeKTUBHOCTI AialrHOCTUKU Ta JIiKyBaHHS XBOPUX
Bnyins HTII Ha moBKiJjs:
BrnpoBagskeHHs HTII: He snposamxkeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy:
3aKiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep CriBpOoGIiTHHIITBA 3 iHBECTOPOM
IloTpiOGHMI 0GCAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaJAIOThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:
IToreH1iaIbHUI 0OCST IIPOJAIKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:

IX. Bi6siorpadivyHuii onuc



depMeHTHUI HAHOKOMIIO3UTHUII €JIEKTPO]] Ha OCHOBI rpad)eH-BMIII[yI040ro TEKCTUJIIO : 3asiBKa u 2024 05572
Ykpaina : MIIK (2024.01) A61B 5/05 / O. A. Binoisas, [. O. Tepauii, C. C. Jlykawos, fI. I. Kopnan (Ykpaina) ;

3as1BHUK Ta NIaTE€HTOBJIACHUK [HCTUTYT MOJIeKyJISIpHOI 6ioJiorii i reneTuku HAH Vkpainu — N2 u 2024 05572 ; 3asBi1.

26.11.24.

X. 3aKkJI04Hi BizoMmocCTi

KepiBHUK I0pHAUYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABILiB
By6ka Kateprna AHnpiiBHa

BinoiBan Osbra AHarosiiBHa
(k. 6. H., 03.00.02)

Kopenuyk Mukosna CepriioBny
(o.dinocod, 162)

Jlykamos Cepriit CrennaHOBUY
(k. x. 1., 02.00.10)

Teepauit Imutpo OsekcaHIpoBUY

[llemereH Pycnana BosogumupisHa
(k. x. H., 02.00.03)

BignoBigasibHUI 3a HiATOTOBKY

00JIiKOBHX JOKYMEHTIB
Tenedon

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAyKOBOIi

OisIJIbHOCTI

Tykasno Muxaiiao ApCeHTiioBUY

n. 6. H.

Jlykamos Cepriit CrenaHoBud

+38 (066) 751-84-38




