O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0825U003482
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpauii: 18-08-2025

Craryc: 3amanoBana

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. ToBopHsH Cepriii JIeOHiTOBUY

2. Serhiy L. Hovornyan

KBasmigikamis:

Imentudikarop ORCID ID: 0000-0003-2766-2218

Bupg, pucepranii: nokrop dinocodii

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HayKOBOi CHIELiaIbHOCTI: 222

Ha3zBa HayKoBOi creniajJibHOCTI: Menuuuna

T'asy3p / rasysi 3HaHB. 0XOpOHA 3710POB's

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: 222 Meuuuna
JaTa 3axHcTy: 04-09-2025

CreniaJbHICTh 32 OCBITOIO: 222 MenuuHa

Micue po60oTH 34,00yBava: ByKOBUHCHKMIA IePKABHUIA MEJUYHNI YHIBEPCUTET
Kopg 3a € IPIIOY: 02010971

Micue3HaxoaKeHHS: roma TeatpasnbHa, 6yz. 2, Yepnisui, 58002, Ykpaina
dopma ByacHOCTI: [lepkasna

Cdepa ynpaBiIiHHS: MiHiCTEPCTBO 0XOPOHY 340POB's YKpaiHu

InmenTudikarop ROR:




I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYU€HOI pagHy (pa30Boi Clieliaai30BaHOI BYEHOI pazu). PhD 10064
TloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: ByKOBUHCHKMIA IePKAaBHUIA MEUYHMI YHIBEPCUTET
Kopg 3a € IPIIOY: 02010971

Micue3HaxoaKeHHS: roma TearpanbHa, 6ya. 2, YepHisui, 58002, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHiCTEPCTBO OXOPOHH 3710POB ' YKpaiHu

InenTudikarop ROR:

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IToBHE HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0COOH: ByKOBMHCBHKUII [IepKaBHUI MEIUYHUIA YHIBEPCUTET
Kopg 3a €IPIIOY: 02010971

Micue3Haxoa KeHHs: mioma TeaTpanbHa, 6yxn. 2, YepHisui, 58002, Vkpaina

dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂZ MiHicTepcTBO 0XOpOHM 31,0pOB st YKpaiHu

InenTudikarop ROR:

V. BizomocTi npo gucepraniio
MoBga guceprTallii: Vkpaincoka
Koau TeMaTHYHHUX PYyOPHK: 76.29.49

Tema gucepranii:
1. CKpuHIHT paKy pOTOBOI IOPOKHMHU 3 BUKOPUCTAHHSIM LITYYHOTO iHTEJIEKTY

2. Oral Cancer Screening Using Artificial Intelligence

Pedepar:

1. Pak poTOBOi NOPOKHMHY 3QJINLIAETHCS CEPHO3HOIO ITI00aIbHOIO ITPO6IEMOIO0 IPOMATICBKOT0 37I0POB’S Yepe3
BHICOKY JIETaJIbHICTb, i3HIO AiarHOCTUKY Ta HEOCTATHIO e(PEKTUBHICTb OIIOPTYHICTUYHUX CKPUHIHIOBUX ITiTXOIB.
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3arajipHil nomnysuii. OGHUM i3 I€PCNEeKTUBHUX HAIPSIMIB € 6i0CIIEKTPOCKOIIYHN aHajIi3 6i0JI0TiYHUX PilUH,
30KpeMa CJIMHY, i3 3aCTOCYBaHHSAM PaMaH-CIIEKTPOCKOIIi] Ta aJIrOPUTMIB IITYYHOTO iHTEJIEKTY, 10 30aTHi
aBTOMAaTU3yBaTU OOPOOKY CKJIQIHUX CIIEKTPaJIbHUX CUTHAJIB i BUSIBJIATYA IPUXOBaHi 3aKOHOMIPHOCTI, I0B’13aHi 3
[IaTOJIOTIYHOI0 TpaHC(opMallielo TKaHUH. JlaHe NocCiIKeHHs OyJI0 CIPSIMOBaHE Ha CTBOPEHHS Ta BaJlifjalliio
KOMIIJIEKCHOTO MiXOAY [0 CKPMHIHTY PaKy POTOBOI IOPO>KHUHM Ha OCHOBI aHaJi3y CIIEKTPAJIbHOT'O NMPOQIJI0 CIMHI

i3 3aCTOCYBaHHSM SIK KEPOBaHUX, TaK | HEKEPOBAHMX METOJIiB MAIlIMHHOTO HaB4aHHs. PoboTa BUKoHaHa y popmari



[IPOCIIEKTUBHOTO KOTOPTHOI'O AOCiIKEHH 3 BKI0YeHHAM 200 y4aCHUKIB, PO3IOiIIEHUX HA YOTMPU KIIiHIYHI
IPyIy: KOHTPOJIBHY (300POBi 0CO6H), ALIEHTIB i3 YEPBOHMM IIJIOCKUM JIMIIAEM, JIEMKOILJIAKi€I0 Ta riCTOIOrYHO
IiITBEPIKEHNUM IJIOCKOKJIITUHHAM PaKOM POTOBOi IIOPOKHMHU. 3Pa3Ky CIIMHU 30MPanCs 38 CTaHAAPTU30BaHUM
IIPOTOKOJIOM, 0OPOOGJISITIMCE Y KOHTPOJIbOBAHUX J1ab0OPATOPHUX YMOBAX i IOCIIAKYBaJIACh 32 TOIIOMOTOIO
KOH(OKaIbHOI PamMaH-CIeKTpoCKoii 3 BUKOPUCTaHHIM Jladepa 785 cmo! Ta peecTpaliieto B gianaszoni 830-2100 cmol.
OTpumaHi criekTpu nifasanucs HopMasizauii, GinbTpauii mymis, ycepeJHeHHIO Ta BEKTOPHIl cTaHAapTU3aliii.
OTpumaHi pe3ysbTaT NigTBEPIKYIOTh HAIBHICTb CrlelpiyHOro 6i0XiMidHOro «BilOMTKA» y CIMHI NallieHTiB i3
IepepakoOBAMHU Ta 3JI0SIKICHUMU YPaXKEHHSIMU POTOBOI IIOPO>KHUHH, IO MOXXe OYTU JOCTOBIPHO 3a(iKCOBaHUM
MeTtogamu PamaH-cnekTpockomnii. HasBHICTb CTaTUCTUYHO 3HAYYIIMX MIKOBUX iIHTEHCUBHOCTEN Y [iJISTHKAX,
acoLifOBaHUX 3 aMiTHUMU, pocPaTHUMU Ta KAPOOHOBUMU IPyIlaMy, CBIAYUTD PO 3MiHU OiJIKOBO-JIiliTHOTO Ta
HYKJIEIHOBOT'O CKJIafly CJIMHY, 110 BUHUKAIOTS 1ll€ Ha JOKJIiHIYHOMY eTarli. JJOCiIP)KeHHS TaKOX IiATBEPIKYE, 110
nepeapakoBi ypakeHHs (JIEMKOIIaKis Ta YepBOHMI MJIOCKUI JIMIIAN) MAIOTh BJIACHI CIIEKTPAJIbHiI XapaKTEPUCTUKH,
gKi 4aCTKOBO II€PEKPUBAIOTHCS $SIK i3 KOHTPOJIEM, TaK i 3 PYIIOI0 PaKy POTOBOI NOPOKHMHU, YTBOPIOIOYHN
CIIEKTPJIbHUM KOHTUHYYM, KU IIOTEHIiIHO MO>KHAa BUKOPUCTOBYBATHU [IJIs1 PaHHbOI cTpaTugikauii pusuky. ¥V
MeXKax GOCIiIKEHHs Bleplie B YKpaiHi peanizoBaHo MOBHOLIIHHY CKPUHIHIOBY TEXHOJIOTIIO 1J151 IIarHOCTUKY PaKy
POTOBOI IOPO>XKHUHH, 5IKa OXOILJIIOE BECh IIMKJI — Bifl CTaHAPTHU30BaHOI0 300pY 3pa3KiB CIAMHH, CIIEKTPOCKOIIIYHOTO
aHasizy Ta 06pOOKY CUTHAJIY O 3HM)KEHHSI PO3MIPHOCTI, IOOYL,0BU MOJ€Jiell ITyYHOTO iHTeIeKTy i iHTeprpeTalii
PEe3yJIbTATIB 3 OLiHKOIO [IiaTHOCTUYHOI TOYHOCTI. 3allpOIIOHOBAHO 6araTopiBHEBMH MifXi[l i3 BUKOPMCTaHHIM
r7IMO0KOTO MAIIMHHOTO HAaBYaHHS, 30KpeMa aJjallTOBAaHUX aPXiTEKTYP 3TOPTKOBUX HEMPOHHUX Mepex (CNN) ans
OJIHOMIpHOTIO CIIEKTPY CJIMHY, 110 TPOIEMOHCTPYBAJM 30ATHICTb 0 €(PeKTUBHOTO BUJIyY€HHS O3HAK HaBiTh i3
HEBEJIMKMX BUOIPOK i 3a6€e311e4ny BUCOKY Yy TIMBICTh Klacudikallii CTaHiB CIM30BOi 060JIOHKHU. Briepiue BUSBIEHO
CKJIa[IHy IPUPOJIHY KJIACTEPHY CTPYKTYPY Y CIIEKTPax Nali€HTiB i3 Pi3HUMU KJIiHIYHUMU (OPMaMU YPAXKEHB, SIKY
BAAIOCS iIeHTUPiKyBaTH 3a JONMIOMOTOK METO[IiB HEKEPOBAHOTO HaBYaHHS. Pe3ysibTaTi IPOAEMOHCTPYBAJI BUCOKY
y3rOJpKEHICTh, CTabiNIbHICTh MOJIeJIel i BiITBOPIOBAHICTh METOMKH, 1110 CTBOPIOE MiAIPYHTS AJIs1 10JAbIIO]
KJIiHIYHOI Baslifanii Ta po3poOKU NIPOrpaMHO-aNapaTHOrO KOMILJIEKCY [JIsl IPaKTUYHOTO BUKOPUCTaHHS. Takum
YMHOM, PE3YJILTATH AOCIIIKEHHS MiATBEPIKYIOTh, 110 TO€AHAHHS PaMaH-CIIEKTPOCKOIIil Ta METOIB IITYYHOTO
iHTeJIeKTy, 30Kpema IJIM60KOro KepOBaHOTO HAaBYaHHS, 31aTHE 3HAYHO MiJBUIINTH €(EKTUBHICTh PAHHBOTO
BUSBJIEHHS PaKy POTOBOI [IOPO>KHMHY, 3a0€311€4yI0Ur BUCOKY TOYHICTb, HEiHBa3MBHICTb Ta EPCIIEKTUBY

MacmTaboBaHOTO BIIPOBAI’)KEHHS B CUCTEMU OXOPOHU SILOPOB,H.

2. Oral cancer remains a significant global public health problem due to high mortality, late diagnosis, and the
insufficient effectiveness of opportunistic screening approaches. Despite the widespread prevalence of
precancerous lesions of the oral mucosa, most oral cancer cases are diagnosed at advanced clinical stages, when
treatment becomes more aggressive and the chances of survival are considerably lower. This situation determines
the urgent need for the development of new, non-invasive, highly informative, and economically feasible methods
for early detection of oncopathology in the general population. One of the promising directions is
biospectroscopic analysis of biological fluids, particularly saliva, using Raman spectroscopy and artificial
intelligence algorithms capable of automating the processing of complex spectral signals and identifying hidden
patterns associated with pathological tissue transformation. This study aimed to develop and validate a
comprehensive approach to OC screening based on the analysis of saliva spectral profiles using both supervised
and unsupervised machine learning methods. The research was conducted as a prospective cohort study involving
200 participants divided into four clinical groups: control (healthy individuals), patients with oral lichen planus,
leukoplakia, and histologically confirmed squamous cell carcinoma of the oral cavity. Saliva samples were collected
using a standardized protocol, processed under controlled laboratory conditions, and analyzed with a confocal
Raman spectroscope using a 785 nm laser and acquisition in the 830-2100 cmn! range. The resulting spectra were
normalized, noise-filtered, averaged, and vector standardized. The obtained results confirm the presence of a
specific biochemical "fingerprint" in the saliva of patients with precancerous and malignant oral lesions, reliably
detectable by Raman spectroscopy. Statistically significant peaks in regions associated with amide, phosphate, and
carbonyl groups indicate changes in the protein-lipid and nucleic acid composition of saliva that emerge at the



preclinical stage. The study also shows that precancerous conditions (leukoplakia and oral lichen planus) exhibit
their own spectral characteristics that partially overlap with both control and cancer spectra, forming a spectral
continuum that can potentially be used for early risk stratification. For the first time in Ukraine, a multilevel
screening technology prototype has been developed, implemented, and validated, covering the entire cycle—from
standardized saliva collection, spectroscopic analysis, signal processing, and dimensionality reduction to Al model
construction and diagnostic accuracy assessment. High consistency of results, model stability, and methodological
reproducibility were demonstrated, creating a foundation for further clinical validation and development of a
software-hardware complex for practical use. CNN architectures were adapted to spectral signals, optimized by
layer count, filter parameters, and activation functions, enabling effective feature extraction even from relatively
small datasets. Finally, the study emphasizes the need for a multidisciplinary approach to diagnostic
innovation—integrating optical physics, bioinformatics, machine learning, and clinical oncology. The future of
diagnostics lies in the integration of digital tools into everyday practice, and such solutions, as developed in this
dissertation, have the potential to drive meaningful change in early cancer detection.
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