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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 76.09

Tema guceprauii:
1. BiomosnekysIpHi i XiMi4HI CEHCOPY Ha OCHOBI KPEMHI€BUX MTOJIbOBUX CTPYKTYP

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

Pedepar:

1. Incepraiist Ha 3M06YTTSI HAYKOBOTO CTYIEHs KaHAMU1aTa TEXHIYHUX HayK 3a crneljanpHicTio 05.11.17 - 6iosoriyni Ta
MeJWYHI Ipuiagy i cuctemu. — HauioHanbHUi TeXHiYHMI yHiBepcuTeT YKpainu “KuiBcbKuil MomiTexHIYHUIA
inctutyT imeHi Iropst Cikopebkoro”, Kuis, 2019. JuceprauifiHa po6oTa MprcBsiueHa KOMIJIEKCHOMY BUBYEHHIO,
aHasli3y XapaKTEPUCTHK, YIOCKOHAJIEHHIO METOIiB aHasi3y Ta pO3p00JIEHHIO CEHCOPHUX IPUCTPOIB Ha OCHOBI
KPEMHI€BUX MOJIbOBUX CTPYKTYP IJ151 EeTEKTYBaHHS XiMiYHUX Ta 610MOJIEKYJISIPHUX CIIOJIYK. 3alIPOTIOHOBAHO KiJlbKa
mopudikariyi ceHcopiB Ha OCHOBI KpDEeMHI€BUX MOJILOBUX CTPYKTYP IJIs1 IETEKTYBaHHS BOJHUX PO3YMHIB
opraHiuHoro (C-peakTUBHUH 6i710K, 6€Ta-JIaKTOr100yJIiH) Ta HeopradiyHoro noxomxxenus (H202, NaCl) ta
BuU3HaueHHs piBHA pH. [In1a cTBopeHHs ceHcopa pH Bukopuctano MJIH-TpaH3uCTOP 3 MiA3aTBOPHUM [Ii€JIEKTPUKOM
CeO2. YOoCKOHAZIEHO METOAMKY BUMIPIOBaHHS PiBHS pH Ta BCTaHOBJIEHO 4yTJIMBICTh PO3PO6JIEHOTO CEHCOPA Ha
piBHi 58,5 MB /pH, a crabinpHicTb pe3ysnpTaTiB ~98,65%. [151 cencopa H202 y sikocTi po6o4oi noBepxHi



BMKOPHMCTaHO TWJIBbHY CTOPOHY MJIH-TpaH3ucTopa 3 IOpUCTUM KPEMHIEM Ta HAHOYACTMHKAaMU Pt, 4K KaTanizaTopa
MIEPEKUCY BOLHIO, IO NO3BOJIWIIO MiJBUIIMTU MO0 YyTIUBICTh Malbke Ha 30%. Briepiue 3aliporoHOBaHO
OaraTouapoBy CTPYKTYpPY AJ1s1 IeTeKTyBaHHs C-peakTUBHOrO 6ijIka, BUKOPUCTOBYIOUU ceHcop Ha 6a3i ICIIT 3 CeO2
y SKOCTI IiI3aTBOPHOTO Ji€JIeKTPHKA Ta BCTAHOBJIEHO NOPIr IeTeKTyBaHHs Ha piBHi 0,1 Mr /1, 4yTausicTs 290
MB/(Mr/n), a pyig gocnifKeHHs: Heo6XinHicTb mume 20 MKJI peareHTy Ta 6;11M3bKo 1 XB. 4acy. 3apONOHOBAaHO
ceHcop 3 HaHoKpucTaynivHuM CeO2 3 yIOCKOHAJIEHOI0 METOIMKOK BUMIPIOBaHHS JJ1s1 AMHAMIYHOrO aHai3y 6inka

6eTa-J1aKTOr100yJliHy Ta ifeHTUQIKyBaTH 1Oro HasIBHICTb BCbOTO JIMILE 3 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,
NacCl) 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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