Fotodinaminé ir fototerminé véZio terapija: sinergijos galimybés multimodalinése
nanoplatformose nanomedicinai

Navikus naikinancios fotodinamin¢ (PDT) ir fototerminé (PTT) terapijos naudoja Sviesa
vézinéms lasteléms sunaikinti, generuodamos singuletinj deguonj arba didindamos
navikiniy dariniy temperatiirg. Padaryta didel¢ pazanga iSsiaiSkinant PDT ir PTT poveikj
navikinéms Igsteléms, taip pat navikinio darinio kraujagysliy tinklo ir mikroaplinkos
pazaidas, bei abiejy terapijy pritaikyma klinikoje. Nauji jrodymai rodo, kad PDT ir PTT
gali veikti sinergiSskai dél skirtingy veikimo mechanizmy, o jy nepersidengiantys
toksiSkumo profiliai daro tokj derinj potencialiai veiksmingg pacienty gydyme. Be to,
PDT/PTT deriniai pastaraisiais metais jgavo pagreitj tyrimuose dél daugiamodaliniy
nanoplatformy, kurios vienu metu apjungia i nanodarinj fotodinamiskai ir fototermiskai
aktyvius agentus, arba fototerminis poveikis sudaro prielaidas tikslingam foto ar
klasikinio pri§vézinio vaisto nuvedima j pazaidos taikinj- navikinj darinj.

Sioje temoje numatome istirti, kaip PDT ir PTT derinimas gali pasalinti kiekvieno
gydymo apribojimus ir pagerinti gydymo saugumg bei veiksmingumag. Tirsime
biologiskai suderinamy nanodaleliy PDT/PTT fotofizikines ir fotochemines sgvybes ir
veikimo mechanizmg bei analizuosime jvairiy nanodaleliy privalumus ir trikumus,
galiausiai formuodami gydymo atsaka. Taip pat iSsamiai analizuosime kaip PDT ir PTT
seka ir doz¢ gali paveikti Igsteliy biisena, naviko patofiziologija ir nanovaisty poveik].
Galiausiai analizuosime iki klinikinj PDT/PTT derinio sgveikos mechanizmus, tirsime
fotoprocesy nanodarinivose vyksmus, kuerie salygoty efektyvy poveiki navikiniams
dariniams.

Photodynamic and photothermal cancer therapies: synergy opportunities on
multimodal nanoplatforms for nanomedicine

Tumor-killing photodynamic (PDT) and photothermal (PTT) therapies use light to
destroy cancer cells by generating singlet oxygen or increasing the temperature of tumor
formations. Significant progress has been made in understanding the effects of PDT and
PTT on tumor cells, as well as damage to the tumor vascular network and
microenvironment, and in the clinical application of both therapies. Emerging evidence
suggests that PDT and PTT may act synergistically due to different mechanisms of action,
and their non-overlapping toxicity profiles make such a combination potentially effective
in the treatment of patients. In addition, PDT/PTT combinations have gained momentum
in recent years in research due to multimodal nanoplatforms that simultaneously combine
photodynamically and photothermally active agents in a nanoform, or the photothermal
effect provides the prerequisites for the targeted delivery of photo or classical anticancer
drugs to the tumor target. In this topic, we plan to investigate how the combination of
PDT and PTT can overcome the limitations of each treatment and improve the safety and
efficacy of the treatment. We will study the photophysical and photochemical properties
and mechanism of action of biocompatible nanoparticles PDT/PTT and analyze the
advantages and disadvantages of various nanoparticles, ultimately shaping the treatment



response. We will also analyze in detail how the sequence and dose of PDT and PTT can
affect the cellular status, tumor pathophysiology and the effect of nanodrugs. Finally, we
will analyze the preclinical interaction mechanisms of the PDT/PTT combination,
investigate the photoprocesses in nanostructures, which would lead to an effective effect
on tumor formations.
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