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1. HatinpoHOB A. O. THYYKi ceHCOpU Ha OCHOBi HAHOLIEJII0JI03U Ta i KOMITO3UTIB /17151 6i0MEeINYHUX 3aCTOCYBaHb. —
KsanigikauiiiHa HaykoBa npalisl Ha IpaBax pykomnucy. Jlucepralist Ha 3000yTTsl HAYKOBOTO CTYII€HS JOKTOpa
¢inocoii 3a cnenianpHicTio 153 — MiKpo- Ta HAHOCUCTEMHA TexXHiKa (rajay3b 3HaHb 15 — ABTOMaTu3allis Ta
npuiano6ynyBaHHs). — HallioHasbHUI TeXHIYHUE yHiIBepcuTeT YKpainu “KuiBCbKU OTITeXHIYHMI iIHCTUTYT iMeHi
Irops Cikopcbkoro”, Kuis, 2025. Po6oTta npucssiueHa JOCIiI)KeHHIO CeHCOPiB BUTMHY Ha OCHOBI HAHOLIEJII0J103U1 Ta ii
KOMITIO3UTIB JJj151 6i0MeMYHUX 3aCTOCYBaHb. HayKOBO-TIPUKJIQIHI [OCiIKeHHS], BUCBITJIEH] B MCEePTaLlifiHii

PO60TI, 30cepeKeHi Ha MPAaKTUYHOMY JOCJiTKEHH] THYYKHX CEHCOPIB Ha OCHOBI HAaHOLIEI0I03!U Ta il KOMIIO3UTiB



17151 6iOMeUYHUX 3aCTOCYBaHb. Y AucepTalii JOCIiIPKeHO Cy4acHi MifXo4u 10 CTBOPEHHSI CEHCOPHUX MIPUCTPOIB HA
0a3i HaHOLEeJII0JI03U Ta PO3POO6JIEHO HOBi KOMIIO3UTH 1715 MiABUIEHHS e(DEKTUBHOCTI TaKUX CEHCOPIB. Y cy4acHUX
IOCIIIPKEHHSIX 3pOCTa€ IHTEPEC 10 THYYKUX CEHCOPIB BUTUHY, SIKi JEMOHCTPYIOTh YHiKa/IbHi ME€XaHI4Hi BJIACTUBOCTI,
TaKi SIK 3JJaTHICTb TOYHO BUMipIOBAaTHU Ae(POPMALIil0 Ta KyT BUTMHY Pi3HUX IOBEPXOHD. Lli cCEHCOpH 3HAaX0IsTh
IIMPOKE 3aCTOCYBAaHHS B TAaKUX cPepax, sIK poOOTOTEXHIKA, MEIMIMHA, CIOPTUBHI TPEHAXXePU Ta HOCMMa
eJIeKTpOHiKa. BoHM MOXXyTb OBTOPIOBAaTU (POPMY [TOBEPXHI, 10 SIKOI IIPUKpIILJIeHi, i 3a6e3reyyBaTy TOYHi JaHi y
peXuMi peanbHOro yacy. Oco6JMBy yBary CEHCOPU BUTHHY IIPUBEPTAIOTh Y PO3POOKaxX CUCTEM MOHITOPUHTY PyXiB
JIIOJVHU, IPUCTPOSIX 17151 peabisiTallii Ta CIIOPTUBHUX TPEHAXKEPAX, [Ie MOTPiOHO KOHTPOJIIOBATU PYXU Ta
IIOJIOKEHHS Tifa. BinbmicTh cyd4acHUX CEHCOPiB BUTOTOBJISIETHCS i3 CHHTETUYHUX MOJIIMEPIB, SIKi 3a0pyIHIOIOThH
IOBKiJIISI Ta NOTPeOYIOTh yTUIli3alii Imicss 3aBepuieHHs TepMiHy ekciulyaTalii. Lle akTyanisye nouyk eKoJorivHo
6e3reyHrx MartepiasiBs K anbTepHaTuBU. OTHUM i3 IEPCIEKTUBHUX PillleHb € HAHOLEJII0JI03a, 10
XapaKTEePU3yEThCSI BUCOKOIO MilIHICTIO, THYYKICTIO Ta €KOJIOTIYHOIO Ge3IEeYHICTIO. 3aBIsKU CBOIM BJIACTHUBOCTSIM,
HaAHOLeJII0J103a J03BOJISIE CTBOPIOBATY CEHCOPY, 1110 [I0ENHYIOTh BUCOKY TOYHICTh BUMIPIOBaHb i3 6i0pO3KJIaJHICTIO,
MiHIMi3yI0UM HEraTUBHUM BIUIMB Ha JOBKisIs. Taki ceHCOpU MOXXYTbh BUKOPUCTOBYBAaTUCh Y MEAUYHUX NIPUJIAIAX,
CIIOPTMBHUX MOHITOPAXx i HaBiTh iIHTEPAKTUBHUX TEKCTUJILHUX BUPOOax. 3aCTOCYBAHHSI HAHOLIEJIIOJIO3HUX CEHCOPIB
0CO0JIMBO BaXKJIMBE 7151 HOCUMOI €JIEKTPOHIKY, SIKa [IOBMHHA O6yTU KOM(MOPTHOIO Ta €KOJIOTIYHOI0. Y HAaYKOBUX
TOCJIiIPKEHHSX HAaHOLIEJI0J103a BK€ BUKOPHUCTOBYETHCS SIK IMiZKIaKa ab0 TeH3049yTIMBUIA map. Takoxk
CTBOPIOIOTHCSI TiIpOreli Ta aeporeJjii Ha OCHOBI HAHOLEJIIOJIO3H, SKi BUKOHYIOTh 001[1Bi (QyHKIii omHO4YacHo. [IpoTe
Taki pillleHHs YaCTO MAIOTh HEJOJIIKM — HEeJIOCTATHIO Yy TJIUBICTh, HU3bKY PO3TSDKHICTh 200 FPOMI3JIKY KOHCTPYKLIIIO,
110 pOOUTD iX HE3PYYHMMU JJ1s1 HOCIHHS Ha Tifi. Y JaHill poOOTi IPONOHYEThCSI CTBOPEHHS IJIaHAPHUX IHYYKUX
CEHCOPIB 301/bII€HO] PO3TSLKHOCTI HA OCHOBI KOMITO3UTIB HAHOLEJIIOJI03M. B 11bOMY BUIIQAKYy HAHOLEJII0JI03a
BUCTYIIA€ HE SIK MiAKIIANKa Y1 YyTIMBUI €JIEMEHT, a SIK 3MiIJHIOBaJIbHA CKJIQ0BA KOMIIO3UTY. Takuil minxis
3abe31eyye BUCOKY THYYKICTb 1 YyTJIMBICTb CEHCOPIB, 30epiraloyn eKoJoriyHy 6e3MeYHICTb i IPOCTOTY BUPOOHUIITBA.
lle iHHOBaliliHe pillleHH BifI0OBifae NOTpedaM Cy4yaCcHOI HOCUMOI eJIeKTPOHIKY Ta 610MEeIUYHUX CUCTEM, e
BaXXJIMBA [NO€IHAHHS TOYHOCTI, KOMPOPTY Ta €KOJIOTiYHOCTi. PO60TA EMOHCTPY€E NMEePCHEKTHUBHICTh BUKOPUCTAHHS
HaAHOLIEJIIOJIO3U Ta ii KOMIIO3UTIB 17151 CTBOPEHHSI €KOJIOTIYHO 6e3M1eYHMX, 6i0pO3KIaIHUX i €(PEKTUBHUX CEHCOPIB,

1110 BiJI[IOBiaI0Th BUMOTI'aM Cy4aCHOi HOCUMOI €JIEKTPOHIKU Ta 6ioMeJUYHUX 3aCTOCYBaHb.

2. Naidonov A. O. Flexible Sensors Based on Nanocellulose and Its Composites for Biomedical Applications.
Qualification Scientific Work in Manuscript Form. Dissertation for the Degree of Doctor of Philosophy in Specialty
153 - Micro- and Nanosystem Engineering (Field of Knowledge 15 - Automation and Instrumentation). National
Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute,” Kyiv, 2025. This research focuses on the
study of bend sensors based on nanocellulose and its composites for biomedical applications. The practical and
applied aspects of the work center on developing flexible sensors using nanocellulose and its composites, aiming
to enhance their performance in various biomedical applications. The dissertation investigates modern approaches
to sensor device development using nanocellulose and proposes new composites to improve sensor efficiency.
There is growing interest in flexible bend sensors due to their unique mechanical properties, such as their ability
to accurately measure deformation and bending angles across different surfaces. These sensors are widely used in
fields such as robotics, medicine, sports equipment, and wearable electronics. Their capability to conform to
surface shapes and provide real-time measurement data makes them particularly valuable in motion monitoring
systems, rehabilitation devices, and sports trainers for tracking body movements and positions. Most existing
sensors rely on synthetic polymers, which cause environmental pollution and require disposal after use,
underscoring the need for eco-friendly alternatives. Nanocellulose presents a promising solution with its high
strength, flexibility, and environmental safety. These properties enable the creation of sensors that offer both high
measurement precision and biodegradability, minimizing their environmental impact. Nanocellulose-based
sensors are applicable in medical devices, sports monitors, and interactive textiles. Their use is particularly crucial
in wearable electronics, where comfort and sustainability are essential. In current research, nanocellulose is
already utilized as either a substrate or a strain-sensitive layer, with hydrogels and aerogels also developed to
serve both functions simultaneously. However, these solutions often exhibit limitations such as low sensitivity,



limited stretchability, or bulky designs, making them inconvenient for wearable applications. This study proposes
the development of planar, highly stretchable sensors based on nanocellulose composites, where nanocellulose
acts as a reinforcing component rather than merely a substrate or sensing element. This approach ensures high
flexibility, sensitivity, and environmental safety, while also simplifying production. The innovative solution meets
the requirements of modern wearable electronics and biomedical systems, combining precision, comfort, and eco-
friendliness. This research demonstrates the potential of nanocellulose and its composites for creating eco-
friendly, biodegradable, and efficient sensors that meet the requirements of modern wearable electronics and
biomedical applications.
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