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MoBga gucepraiiii:
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Tema gucepranii:
1. bioMmosekyapHi i XiMi4HI CEHCOPY HAa OCHOBI KDEMHI€BUX II0JIbOBUX CTPYKTYP

2. Biomolecular and chemical sensors based on silicon field effect structures

Pedepar:

1. Inceprariist Ha 30O6YTTSI HAYKOBOTO CTYIIEHs KaHIWAaTa TEXHIYHUX HAyK 3a creuiapHicTio 05.11.17 - 6iosnorivyni Ta

MeAUYHi npuiany i cucrtemu. — HanioHanpHUN TeXHIYHUI yHiBepcuTeT YKpainu “KuiBcbkuil nosiTexHiYHUN

incrutyT imeHi Irops Cikopcekoro”, Kuis, 2019. Jlucepraniiina po60Ta IpUCBIY€Ha KOMIIJIEKCHOMY BUBYEHHIO,
aHaJi3y XapaKTepPUCTUK, yIOCKOHAJIIEHHIO METOiB aHAJIi3y Ta PO3pO0JIEHHIO CEHCOPHUX IIPUCTPOIB HA OCHOBI
KpEMHi€BUX [T0JIbOBUX CTPYKTYP IJIs AETEKTYBaHHS XiMiYHUX Ta 610MOJIEKYJISIPHUX CIIOJIYK. 3aIIpOIIOHOBAHO Kijlbka
mogu@ikaliil ceHcopiB Ha OCHOBI KpeMHi€BUX ITOJIbOBUX CTPYKTYP IJ1s1 IE€TEKTYBaHHS BOJHUX PO3YMHIB

opraHiuyHoro (C-peakTuBHUH 6i710K, 6€Ta-JIaKTOr100yJIiH) Ta HeopraniyHoro noxomxenus (H202, NaCl) ta



BU3Ha4YeHHA piBHA pH. 114 cTBopeHHs ceHcopa pH Bukopucrano M/IH-TpaH3K1CTOD 3 MiA3aTBOPHUM [i€JIEKTPUKOM
CeO2. YI0CKOHA/IEHO METOJMKY BUMIPIOBaHHS PiBHS pH Ta BCTaHOBJIEHO YYTJIMBICTh PO3PO6IEHOrO CEHCOPa Ha
piBHi 58,5 MB /pH, a crabinbHicTb pe3ysnbTaTiB ~98,65%. [151 ceHcopa H202 y sikocTi po6040i noBepxHi
BUKOPUCTAHO TUJILHY CTOPOHY MJIH-TpaH3ucTopa 3 NOpUCTUM KPEMHiIEM Ta HAHOYACTMHKaMU Pt, gK KarasizaTopa
[IEPEKMCY BOJHIO, 10 JO3BOJIUJIO MiIBUIIUTY MOT0 YyTIMBICTh Maike Ha 30%. Briepie 3ariporoHOBaHO
GaraTouapoBy CTPYKTYpPY IJ1s1 LeTeKTyBaHHs C-peakTUBHOrO 6ijIka, BUKOPUCTOBYI0UU ceHcop Ha 6a3i ICIIT 3 CeO2
y SKOCTI IiI3aTBOPHOTO JieJIeKTPHKA Ta BCTAHOBJIEHO IOPIr IeTeKTyBaHHs Ha piBHi 0,1 Mr /11, yyTausicTs 290

MB /(Mr/m), a gy gocnifKeHHs: HeooXinHicTb nuime 20 MKJI peareHTy Ta 6;11M3bKo 1 XB. 4acy. 3apOIIOHOBAHO
ceHcop 3 HaHoKpucTtanivHuM CeO2 3 yIOCKOHATIEHOI0 METOIMKO0 BUMIPIOBAaHHS JJ1s1 AMHAMIYHOrO aHasi3y 6inka

6eTa-J1aKTOr100yJliHy Ta ifeHTU(iKyBaTH Oro HassBHICTb BCbOT'O JIMILE 32 KiJIbKa XBUJIMH.

2. Ph.D. thesis on specialty for candidate’s degree of technical science 05.11.17 - biological and medical devices and
systems. — National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”, Kyiv, 2019. This
work is dedicated to learning in complex, analyzing the characteristics of sensor’s structures based on silicon field
effect structures, improving the methods of analysis and fabrication of such structures for chemical and
biomolecular compounds detections. Several sensors modifications based on silicon field effect structures for the
detection of aqueous solutions of organic (C-reactive protein, beta-lactoglobulin) and inorganic medium (H202,
NaCl) was proposed in this manuscript. Also, pH-sensor was proposed. To create a pH sensor, a MOSFET
transistor with a subgate dielectric CeO2 was used. The pH sensitivity of the sensor was practically close to the
maximum possible — 58.5 mV /pH, and the stability of the results was ~ 98.65%. For the H202 sensor, the rear side
of MOSFET in combination with the hydrogen peroxide catalyst was used as a working area. The use of a porous
structure (was formed by metal-assisted chemical etching) in combination with Pt nanoparticles, as a catalysts of
H202, has allowed to increase sensitivity of the sensor by almost 30%. For the first time, a multilayer structure for
the C-reactive protein detection was proposed, using a sensor based on the CeO2 ISFET as a sudgate dielectric.
The developed sensor has the limit of detection at 0.1 mg/L and the sensitivity at 290 mV /(mg/L). For this analysis
only 20 pl of the reagent and about 1 min of time are needed. Sensor’s structure with cerium dioxide gate dielectric
with improving detection method for the dynamic investigation of beta-lactoglobulin, the main milk allergen, was
proposed and developed. The existing method requires a long time (~1,5 hours), and the proposed method allows
identifying the presence of beta-lactoglobulin in just a few minutes.
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