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Among the main factors determining the effectiveness of photodynamic therapy (PDT), the processes of distribution and localization of photosensitizers (PS) in target tissues are crucial. Currently, there is a limited arsenal of tools (changes in the chemical structure of PS, the dose and the fractioning of the dose of PS, the duration of the drug-light interval) that can modify the pharmacokinetics and the nature of the localization of PS in tissues during PDT. Additional opportunities in the control of the processes of biological distribution of PS appear when it is introduced as a part of various types of nanocarriers. In this case, the processes of interaction of the nanocarrier with various biological structures, as well as the rate of release of the nanocarrier from the composition of the nanocarrier, act as factors affecting the binding of PS in the body. 

Our research focused on the investigation of well-known PS meta-tetra(hydroxyphenyl)chlorin encapsulated in temperature responsible copolymer of dextran and poly(N-isopropylacrylamide and its increased photoactive properties in PDT. The goal of this study is to compare the PS affinity to the copolymer in different phase states, then to study the stability of PS-copolymer complexes in buffer and serum solutions. Furthermore, the goal includes an evaluation of temperature dependent acceleration of PS release from polymer carriers and binding to tumor cells.

Quasi elastic light scattering and test with fluorescent probe ANS clearly show the structural state of the polymer undergoes significant changes when heated in the region of 34-35 0C. At temperatures above this point, the PS readily binds to polymer molecules and forms stable complexes. When the temperature drops below the critical point, the PS molecules dissociate from the complexes and either aggregate (in an aqueous solution) or bind to various proteins (serum). Using flow cytometry and fluorescence microscopy, it is shown that temperature-dependent acceleration of the PS release from the polymer composition is used to control the processes of its delivery to certain tissues during PDT.

