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1. Po3po6ka enekTpoxiMiyHUX (pepMEHTHUX 6i0CEHCOPIB [1J1s1 BUBHaUYeHHS KoHIleHTpaliti AT® Ta akTUBHOCTI

KpeaTuHKiHa3u

2. Development of electrochemical enzyme biosensors for the determination of ATP concentrations and creatine
kinase activity

Pedepar:

1. IucepTarito npucBsY€HO PO3pOO1LIi Ta ONTUMIBALLIl €7IEKTPOXiMiYHUX 6Gi0oCEHCOPiB Ha OCHOBI iIMMOOGiTI30BaHUX
(depMeHTiB /17151 BUBHAYEHHS a[IeHO3UHTpuocdary, IJ1I0K031 Ta KpeaTuHKiHazu. CTBOPEHO [itovi 1ab0paTopHi
MIPOTOTUIT MOHOGIOCEHCOPiB Ta 6iOCEHCOPHOI CUCTEMH JJIs1 OfHOYacHOro Bu3HayeHHs1 AT® Tta rioko3u. Bnepiie
PO3p06JI€HO KOHAYKTOMETPUYHUI 6ioceHcop 1ist BusHaueHHs1 AT® Ta [J110K03M Ha OCHOBi OJHOTO (PEpMEHTY
reKCcokiHazu. JJoCiI>KeHo Ta ONTHMIi30BaHO OCHOBHI aHAJIITUYHI XapaKTepUCTUKHU 6i0CEHCOPiB. BUBYEHO BIINB
napametpiB poboyoro 6ydepy (KOHLIeHTpaLis ioHiB MarHiio, ioHHa cuia, 6ydepHa eMHICTb) Ta Pi3HUX YMOB
30epiraHHs Ha PYHKLIOHYBaHHS 6i0CEHCOPiB. 32 JOIIOMOTr0l0 MOHOOIOCEHCOPIB, 30KpeMa, Ta 6i0CeHCOPHOI cucTemu
B 1liJIoMy ITPOBEAEHO aHaili3 BMicTy AT®, r110K031 Ta KpeaTHHKIHA3U B (papMELIeBTUYHUX 3Pa3Kax Ta B CUPOBATLi
KpOBi. Artpo6ariisi 6i0ceHCOpHOI cUCTeMH IT0Ka3asla 33/10BiJIbHY KOPEJISLilo OTPUMaHUX JaHUX i3 HOMiHaJIbHUMY,

3as1BJICHMH BUPOOHMKaMHU, 3HAYE€HHSIMU BMICTY IaHUX pedyoBrH. OTpUMaHuU 1ab0paTOPHUM IPOTOTUII



6iocencopHoi cucremu 111 Bu3HaueHHst AT® Ta ry110K03u Moxe 6yTh BUKOPUMCTAHUM JI71s1 aHaMli3y (papmaleBTUYHUX

Ta 6i0JIOTIYHUX 3Pa3KiB.

2. The thesis is dedicated to the development and optimization of the electrochemical biosensors based on
immobilized enzymes for the determination of adenosine triphosphate (ATP), glucose, and creatine kinase.
Working prototypes of monobiosensors and a biosensor system for the simultaneous determination of ATP and
glucose were created. For the first time a conductometric biosensor based on hexokinase for determination of ATP
and glucose was created. Analytical characteristics of the biosensors were studied and optimized. Influence of the
working buffer parameters (concentration of magnesium ions, ionic strength, and buffer capacity) and different
conditions of the biosensor storage and functioning were evaluated. Using the monobiosensors and the biosensor
system analysis of the ATP and glucose concentrations in pharmaceutical samples, and creatine kinase activity in
blood serum was carried out. Tests of the biosensor system demonstrated good correlation of the obtained data
with the nominal, given by producers, concentrations of these substances. Obtained laboratory prototype of the
biosensor system for determination of ATP and glucose can be used for analysis of pharmaceutical and biological
samples.
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