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MenunuHa € MpuKiIagoM iHTerpauii 6aratbox Hayk. HaykoBi IOCHIPKEHHS y Cy4acHid MEAMIMHI Ha OCHOBI
JOCSITHEHb (Bi3UKH, XiMii, OioJorii, iIHpOPMATHKHU Ta IHIIMX HAYK BiJKPUBAIOTH HOBI MOJIMBOCTI JUIsSl BUBUCHHS
TMIPOIIECiB, SIKi BiIOYBaIOTHCS B KUBHX OPraHi3Max, Ta BUMArarTh SKICHUX 3MiH y MATOTOBHI MeaukiB. HaykoBo-
MpakTHYHa KOoH(epeHMis «PO3BHTOK NMPUPOAHUYHMX HAYK AK OCHOBA HOBITHIX AOCATHEHb y MeIMIIUHI»
MTOKJINKAaHA 3MIHIOBATH CBIZIOMOCTH JIFOIEH, XapakTep iXHbOI MiISUTBHOCTI Ta CTHUMYJIIOBATH 3MiHH Yy IMiATOTOBII
MEIMYHHX KaapiB. Bmine 3acTocyBaHHS CydacHHX NMPUPOAHNYO-HAYKOBUX JIOCATHEHD € 3aII0PYKOIO MOAATIBIIOTO
PO3BUTKY MEIMIUHH SIK I'aly3i 3HaHb.
KondepeHuis nprcBsueHa BUCBITICHHIO HOBUX TEOPETUYHUX 1 MPUKIIAJHUX PE3YJIBTATIB Y raiy3i NpUPOJHUYNX
HayK Ta iHpOpMamiiHUX TEXHOJIOTIH, IO € BaXKIMBUMH U PO3BUTKY MEIUIIMHU Ta CTUMYJIIOBAaHHS B3a€EMOZIL
MDK HAyKOBIIMH HPHPOJHUYMX Ta MEIUYHHX HayK, B3a€EMOJii 3 INPEJCTaBHUKAMH IPAKTUYHOI OXOPOHH
310pPOB’ 1.
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Medicine is an example of the integration of many sciences. Scientific research in modern medicine, based on the
achievements of physics, chemistry, biology, computer science and other sciences, opens new opportunities for
studying the processes occurring in living organisms and requires qualitative changes in the training of physicians.
Scientific-practical conference "Development of natural sciences as the basis of the latest achievements in
medicine" aims to change the consciousness of people, the nature of their activity and stimulate changes in the
training of medical personnel. The skilful application of modern scientific achievements is the key to the further
development of medicine as a field of knowledge.

The conference is dedicated to the coverage of new theoretical and applied results in the field of natural sciences
and information technologies, which are important for the development of medicine and stimulating interaction
between scientists of natural and medical sciences, cooperation with representatives of practical healthcare.
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ARTIFICIAL INTELLIGENCE TOOLS IN RHEUMATOLOGY
Glubochenko O.V.

Bukovinian State Medical University, Chernivtsi
glubochenko.olena@bsmu.edu.ua

Artificial intelligence (Al) is gradually changing the landscape of medical practice
across various medical specialties and rheumatology is no exception. Al technologies are being
incorporated into a variety of medical applications, from diagnostic to personalised treatment
plans. Different Al tools leverage techniques such as machine learning, deep learning, and
natural language processing to influence and transform clinical practice, research, and patient
management. This is achieved through the employment of discriminative, generative, adaptive
Al, multimodal Al, Al-agents and their collaborations.

Discriminative Al focuses on distinguishing between different categories of data by
identifying patterns and boundaries, which contrasts with generative Al that targets on creating
new content, such as text, images, audio, or video, by learning patterns from existing data.
Discriminative Al excels in classification and pattern recognition, leveraging existing data to
make predictions or categorise new inputs (Chein et al., 2024). Discriminative Al, particularly
through machine learning, has shown effectiveness in classifying rheumatic diseases and
predicting therapeutic outcomes by analysing diverse data types, including structural databases,
imaging, and text (Sequi-Sabater Jose Miguel, Benavent Diego, 2025). Adaptive Al
continuously learns from new data and adapts to changing circumstances in real-time. This
makes it suitable for real-time decision making, such as correction diagnosis, monitoring of
diseases, personalised recommendations and treatment.

Generally, Al in rheumatology appears in the following areas:

e Improving diagnosis and creating new classifications of diseases.

e Diseases activity assessment, treatment response prediction, and management

recommendations.

e Clinical informatics and clinical decision support.

e Disease monitoring, prognosis tracking, telemedicine.
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e Research workflow optimisation.

e Patient education and communication.

The study demonstrated that Al models exhibit promising diagnostic capabilities in
rheumatology, with remarkable accuracy for ChatGPT-4 (86,41%) and Claude Al (85,44%),
followed by Copilot (75,73%) and Gemini (71,84%). These tools were particularly effective in
diagnosing chronic inflammatory rheumatic conditions, with sensitivities exceeding 90% in
some models (Bayala Y.L.T., et al., 2025).

Al systems based on convolutional neural networks demonstrate significant efficacy in
analysing medical images for diseases classification and severity assessment. Al models can
detect early subtle signs of joint erosion, cartilage loss, and synovitis in rheumatoid arthritis
and axial spondylarthritis, achieving high sensitivity and specificity that enables interventions
before irreversible damage in cartilaginous and bones occurs (Sun et al., 2025; Lina Xu et al.,
2025; Berend C. Stoel et al., 2024).

Today Al systems in rheumatology use genetic data, biomarkers, environmental factors,
comorbidities, and lifestyle to create complete and comprehensive patient profiles (Yang Liu,
et al., 2024; Shakeel 1., et al., 2025, Alsaedi S., et al., 20225). Al tools also predict diseases
progression by identifying patterns in clinical and genetic data, allowing for proactive
management strategies. Predictive Al models can forecast trajectories and treatment responses,
enabling more informed clinical decisions (Mondillo G., et al., 2024).

Al facilitates the discovery of new biomarkers for rheumatic diseases, improving
diagnostic accuracy. Al-powered genomic analysis aids in understanding the genetic factors
contributing to different rheumatic diseases (M. Zo’ubi et al., 2025). Al helps in creating
personalised treatment for patients with autoimmune rheumatic diseases by integrating diverse
datasets (Chen et al., 2025). Al-generated treatment plans consider individual patient
characteristics, such as genetic markers, lifestyle factors, and previous treatment responses.
This personalised approach improves the efficacy and reduces the adverse effects of therapies
(Rajan J.R., et al.,2023).

Machine learning models can predict therapeutic outcomes in rheumatic diseases using
various data types, including structured databases and unstructured data (Sequi-Sabater Jose
Miguel, Benavent Diego, 2025).

Al can enhance the efficiency of clinical trials in rheumatology by optimising patient
selection and data analysis. This approach shows capability in improving novel remedies

discovery for rheumatic diseases by identifying potential drug candidates and drug targets and
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predicting the efficacy of new compounds (Rajan J.R., et al., 2023; Sequi-Sabater Jose Miguel,
Benavent Diego, 2025).

Large language model analyses electronic health records, extract insights and facilitate
the identification of phenotypic patterns and diseases trajectories. This supports clinicians in
making informed professional decisions and accelerates research workflows and efficiency
(Norgeot et al., 2023).

Al is emerging as a promising tool to improve clinical decision-making and patient care.
In rheumatology, Al can enable precision medicine, provide more accurate prognoses, estimate
early and more accurate diagnoses, and help in providing personalized treatment. Al-based
technologies are already being utilized in healthcare for various applications, and the potential

of Al tools in rheumatology has yet to be fully realized.

SEMICONDUCTOR STRUCTURES FOR CREATING VISIBLE RANGE SENSORS IN
OPHTHALMOLOGICAL DIAGNOSTIC METHODS
Tkachuk I.G.

Institute for Problems of Materials Science
Bukovinian State Medical University
ivan.tkachuk.1993@gmail.com

Today's problems, like nothing else, encourage us to develop our own electronics, in
particular, the search for new materials and the design of devices based on them. The creation
of photosensitive elements has always been a priority for scientists and industry at the state
level. In addition, such elements can be used in solar cells. Current problems have forced us to
accelerate the process of transition to non-traditional sources of replenishment of lost electrical
generation capacities. Until recently, the main material for high-power electronics was silicon,
but the use of semiconductors with better parameters, such as larger breakdown voltage (higher
operating voltage), larger value of charge carrier mobility (higher operating currents and
frequencies), and better thermal conductivity (higher power density) allows to increase the
stability threshold of semiconductor devices. One such semiconductor is InSe. It can be used
to manufacture high-quality heterojunctions and various types of structures. Layered
semiconductor InSe is a promising material for the fabrication of photodetectors and light

emitters in a wide range of the optical spectrum (from UV to near-IR) .
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