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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 62.41

Tema guceprauii:
1. Po3po6ka 6ioceHCOpHOI cUCTeMH [J1s1 OJHOUYaCHOTO BU3HAUYEHHS KOHL@HTpALill IaKTaTy Ta IipyBaTy B

6i0JIOTiYHUX piAMHAX [JIs KJIiHIYHOI 1iarHOCTUKMU.

2. Development of biosensor system for simultaneous determination of lactate and pyruvate concentration in
biological fluids for clinical diagnostics.

Pedepar:

1. Inceprauis npucBsyeHa po3pob1ii 6i0CeHCOPHOI cucTeMHU [1J1s1 BU3HAUYEHHS KOHIIEHTpallill JlakTaTy Ta IipyBarTy Ta
iXHBOrO CHiBBiIHOIIEHHS B CUPOBATLi KPOBi 3 METOIO 3aCTOCYBaHHSI [1J1s1 KJIiHIYHOI 1iarHOCTUKU. Po3po6ieHO
JIaKTaT- i NipyBaT-4yTJIMBi MOHOOGIOCEHCOPU Ta 6i0CEHCOPHY CUCTEMY [1JIS1 OGHOYACHOTO BU3HAYEHHS JIAKTATY i
nipyBaTy, CTBOPEHO ixHi Aitoui 1abopaTopHi nporotuny. [TinibpaHo onTuManbHUN MeTO iMMOOGimi3arii eH3nMiB,
cKJiag, po6oyoro 6ydpepHOro po3unHy. JJocaimkeHO OCHOBHI aHaJliTUYHI XapaKTePUCTUKU 6i0CEHCOPHOI CUCTEMU.
BuBueHo BIIMB NapaMmeTpis 6y¢depHoro po3unHy (pH, ionna cuna, 6ypepHa eMHICTb) Ha po6OTy 6i0CEHCOPHO]
crucremu. JIoCiIKeHo BilTBOPIOBAHICTh Ta OnepaliiiHy CTabilbHICTb, 8 TAKOXK CTAOIbHICT CUCTEMU IIpU

30epiranHi. [TokazaHo BiiCyTHICTb IepeXpecHOro BIUIMBY CyOCTpaTiB Ta KO(aKTOpiB MOHOGIOCEHCOPIB IpH ix



oiHOYacHil po6oTi. Po3pobieHy 6i0ceHCOpHy cruCcTeMy allpoGOBaHO y CKilali MyIbTUGiOCEHCOPa 1171 BUMipIOBaHHS
JlaKTary, MmipyBary, IJII0K03H, IJIyTaMaTy, X0JIiHy Ta aleTUJIX0JIiHy. 3a LOMOMOT0I0 po3p0o6eHOi CUCTEMU ITPOBELIEHO
BAMIPIOBaHHS BMICTY JIAKTATy Ta NipyBaTy Y PeaJbHUX 3pa3KaxX CUPOBATKU KPOBi. [IToKa3aHO BUCOKY KOPEJIALIII0
OTPUMAaHUX AAHUX 3 KOHTPOJIbBHUM METOJIOM BUMIPIOBaHHS — crieKTpodoTomeTpieto. OTpruMaHuil 1abopaTopHUi
IIPOTOTHUII 6i0OCEHCOPHOI CUCTEMU MOKE OYTH BUKOPUCTAHUH SIK OCHOBA JJ151 BUITyCKY TPOMUCJIOBUX €KOHOMIYHO
BUTIIHUX NpUJaziB 0 KiaiHivyHoi giarHoctukuy. Kiodosi coBa: 6ioceHcopHa cucTema, JIakTar, ipysar,

aMHepOMeTpI/I‘-IHI/Iﬁ 6iOCCHCOp, IrHiaI‘HOCTI/IKa JIaKTaTaluao3y, MEAMIHaA I,HiaI‘HOCTI/IKa.

2. The thesis is devoted to the development of a biosensor system for the determination of concentrations of
lactate and pyruvate and their ratio in blood serum for use in clinical diagnosis. The lactate- and pyruvate-
sensitive monobiosensors and the biosensor system for simultaneous determination of lactate and pyruvate were
created, their working laboratory prototypes were elaborated. The method of enzymes immobilization was
optimized, as well as a composition of the working buffer solution. The key analytical characteristics of the
biosensor system were investigated. The effect of parameters of a buffer solution (pH, ionic strength, buffer
capacity) on the work of the biosensor system was studied. The response reproducibility and operational stability
were evaluated along with the stability during storage. It was shown that there was no cross-influence of the
substrates and cofactors of monobiosensors at their simultaneous operation as the parts of a single system. The
developed biosensor system was tested as a component of the multibiosensor for monitoring lactate, pyruvate,
glucose, glutamate, choline and acetylcholine. The developed system was used for measurement of lactate and
pyruvate concentrations in real samples of blood serum. It is shown a high correlation of the obtained data with
the results of control spectrophotometric method. The obtained laboratory prototype of the biosensor system can
be used as a basis for elaboration of commercial devices for clinical diagnosis. Keywords: biosensor system, lactate,
pyruvate, amperometric transducer, biosensor, diagnosis of lactic acidosis, medical diagnostics.
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