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1. P03p061<a AMIIEPOMETPUYIHNX HAHOKOMIIO3UTHUX 6iO/XeMOC6HCOpiB AJ11 BUBHAYE€HHS HU3bKOMOJIEKYJIIPHUX

MeTaboiTiB y 6i0JI0TiYHUX PiguHAX

2. The development of the amperometric nanocomposite-based bio-/chemosensors for the detection of low
molecular weight metabolites in biological liquids

Pedepar:

1. Incepranjifina po60Ta IpUCBIY€HA PO3pOOLi aMIIEPOMETPUYHUX HAHOKOMIIO3UTHHUX 6i0 /XEMOCEHCOPIB [J14
BUCOKOTOYHOTO BU3HAYEHHS KOHLIEHTPALill KJIiHIYHO BaXKJIMBUX HU3bKOMOJIEKYJISIPHUX META0O0ITiB y 6i0J10TiYHNX
3paskax. Ha 0CHOBi KOMEPLilHUX IPYKOBAaHUX €JIEKTPO/IiB, BUCOKOUYTJINBUX €JIEKTPOHAHECEHUX KOMIIO3UTIB Ta
iMMOOGii30BaHNUX (PEPMEHTIB CTBOPEHO JIA00OPATOPHi MPOTOTUIIN aMIIEPOMETPUYHUX XEMOCEHCOPIB Ta
MOHO(EPMEHTHUX 010CEHCOPIB 1J151 BUBHAYEHHS iOHIB aMOHIIO, XOJIiHy, L-apriHiny, KpeaTuHiHy Ta CE4OBAHMU.
[TpoBeneHo po3poOKy 6iOCEHCOPIB /111 BU3HAYEHHS XOJIiHY i3 3aCTOCYBAaHHSAM [IBOX MiIXOMiB 00 iMMOGinizalii
XOJIIHOKCHJa3U Ha ITOBEPXHI 30JI0TUX JPYKOBAHUX €JIeKTPOiB: 1) BUKOPUCTaHHS aMiHOBaHUX BYIJleLleBUX
6araTOCTiHKOBUX HAaHOTPYOOK SIK CTPYKTYPHOTO eJIeMEHTY (epMEHTHOI MemMOpaHy; 2) iMMOO6iizalisg X0IiHOKCHa3u
B 30J1b-TeJ1 SiO2 MIIIXOM €JIEKTPOXiMiYHOrO HaHeCeHHs.. [IpeficTaByieni MpoTOTUIIN 6i0CEHCOPIB [1J11 BU3HAYEHHS

XOJIiHYy 3aCTOCOBAHO [1JIs1 aHAJIi3y Ha BMICT XOJIiHY Y 3pa3kax AUTSIY0ro XxapuyBaHHs. Briepiie po3pobseHo



MOHO(EPMEHTHUI aMIIEPOMETPUYHUI CEHCOP 1J151 BU3HAYEHHS L-apriHiHy Ha OCHOBI peKOMOiHaHTHOI
apridiHgeiMiHasu Ta KoMo3uty HadioH /nosianiniH ([TAHI), 3a 10momMoroo sIKoro rpoBeieHe BUMIpIOBaHHS
KOHLIeHTpauii L-apriHiny y ¢papMalieBTUUHUX [Ipenaparax Ta 3paskax IJ1a3MU KpoBi jitofeil. Biepiie npencraBieHo
BHCOKOYYTJIUBUI 10 i0HIB aMOHil0 HaHOKOMIIO3UT Ha ocHOBi [TAHI /Hagion /Cu, sikuii 6ys10 3aCTOCOBaHO SIK OCHOBY
1711 BUCOKOYYTJIMBAX aMIIEPOMETPUYHUX CEHCOPIB 71 BU3HAYEHHS KPEATHHIHY I CEYOBUHU. JJOCIIIIKEHO OCHOBHI
MOpQOJIOTiuHI, €1eKTPOXiMivyHi Ta aHaNiTUYHi napameTpu HaHokomno3uty ITAHI /Hagion /Cu, 3anrporioHOBaHUiA
fioro mexaHi3m po6oTu. [IpeacTasieHi xeMo- Ta 6ioceHcopy BUITPOOYBaHi /1J11 BU3HAYEHHS iOHIB aMOHilo,

KpEaTUHIHy Ta CEYOBMHU Y 3pa3KaX CUPOBATKU KPOBi JIIOJAVHMU.

2. The PhD thesis is dedicated to the research and development of the amperometric nanocomposite-based bio-
/chemosensors for the detection of clinically important low molecular weight metabolites in biological samples.
The laboratory prototypes of the biosensors for the detection of choline, ammonium ions, L-arginine, creatinine,
urea have been developed using commercial screen-printed electrodes, highly sensitive electro-deposited
nanocomposites, and immobilized enzymes. The choline biosensors were developed using two different enzyme
immobilization strategies: i) usage of the NH2-modified carbon nanotubes as a structural element of the choline
oxidase (ChOx) membrane; ii) electrochemically assisted sol-gel deposition of the ChOx on gold screen-printed
electrodes. The application of the sensors with the purpose of identifying choline in the baby milk demonstrated
satisfactory metrological characteristics. A novel amperometric biosensor for the amino acid L-arginine (L-Arg)
has been fabricated. It is based on the use of a Nafion /Polyaniline (PANi) composite on a platinum screen-printed
electrode using a novel recombinant arginine deiminase. The biosensor was applied to the analysis of L-Arg in
pharmaceutical samples and in spiked human plasma. A novel composite material for use in ammonium ions
detection is described. A carbon electrode was modified with electrodeposited copper, a Nafion membrane and
electropolymerized PANi. The chemosensor was applied to the quantification of ammonium ions by amperometry.
It was applied to the determination of ammonium ion in human serum where it compared well with the
photometric routine approach. The use of a novel ammonium ion-specific copper-polyaniline nano-composite as
transducer for creatinine and urea biosensors is proposed. The performance of the biosensors in human serum
samples was evaluated and a good correlation with standard spectrophotometric clinical laboratory techniques
was found.
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