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Introduction. Stomach cancer remains one of the most common and dangerous oncological
diseases that require innovative approaches to treatment [1]. One of the promising methods is
photodynamic therapy (PDT) [2], which uses laser radiation to destroy cancer cells. However, the
effectiveness of PDT is limited due to the heterogeneity of the optical properties of biological tissues,
such as their ability to absorb and scatter radiation. This leads to the fact that some of the laser
radiation does not reach deeply located cancer cells, which reduces the therapeutic effect and
increases the risk of damage to healthy tissues [3].

The development of a photonic endoscope [4] capable of delivering laser radiation with high accuracy
and minimal intensity losses is an urgent task. Such a device will increase the effectiveness of
treatment, minimize side effects and improve the quality of life of patients.

Main Body. In the course of the work, the following results were achieved:

e The analysis of modern methods of gastric cancer treatment and existing photon therapy
technologies is carried out. A detailed patent search and analysis of the scientific literature were
performed, which allowed us to gain a deep understanding of the current state of developments in the
field of photon therapy and identify promising areas for improving treatment methods. The key
advantages of the photon endoscope, such as high accuracy of exposure to the tumor and minimal
damage to healthy tissues, are identified.

¢ A mathematical model describing the process of photon radiation exposure to gastric tissues
is developed. The model includes equations of heat transfer, absorption, and scattering of photon
radiation, and also takes into account the physical properties of stomach and tumor tissues. Boundary
conditions such as the initial tissue temperature, tumor size, and optical characteristics of biological
media are taken into account.

e Numerical experiments are performed to determine the optimal parameters of photon
exposure. Optimal parameters were determined, such as the wavelength (in the range of 600-800 nm),
radiation intensity, and duration of exposure, which ensure maximum efficiency of tumor destruction
with minimal damage to healthy tissues. Graphs of the distribution of temperature and photon energy
in tissues were constructed, which confirmed the high accuracy of the model.

¢ 3D models and animations have been created that demonstrate the effect of photon radiation
on stomach tissues. Visualization is used to present the project and explain the mechanism of
operation of the photonic endoscope.

Conclusion. The results of the project open up new opportunities for improving the
effectiveness of treatment of gastric cancer using a photonic endoscope. Thanks to computer
modeling, it was possible to accurately determine the optimal parameters of photon exposure to tumor
tissues, minimizing damage to healthy cells. This makes it possible to develop safer and more
personalized treatment methods adapted to the individual characteristics of the patient
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