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To target the tumor environment, this work synthesized an amino
heptamethine cyanine-based theranostic sensor (1,-IR783-Mpip) that is triggered by
near-infrared light and is pH-dependent. In acidic conditions, 1,-IR783-Mpip showed a
broad, intense NIR absorbance peak (820-950 nm) with substantial singlet oxygen
production when exposed to NIR light (~850 nm). Protonation of the probe in an acidic
environment reduced molecular orbital energy gaps and boosted intramolecular
charge transfer efficiency, according to theoretical simulations. Under normal and
slightly acidic environments, [,-IR783-Mpip showed good photodynamic efficiency
against liver hepatocellular cancer cells, whereas normal human embryonic kidney
cells or normal cells remained alive. After NIR light exposure, intracellular reactive
oxygen species (ROS) were detected in cells treated with I,-IR783-Mpip, confirming the
effectiveness of PDT of the probe effectiveness in an acidic environment. In addition,
1,-IR783-Mpip showed effective phototoxicity in a deep-seated tumor cell system. we
believe that it is the first PDT agent with intrinsic tumor binding that preferentially
eradicates tumors in an acidic environment using an 850 nm NIR lamp. |

To target the cyclooxygenase-2 enzyme that is overexpressed in cancer cells,
the potential of near-IR fluorescence sensitizers based on heptamethine cyanine
(Cy820 and Cy820-IMC) to target and eliminate tumor cells using photodynamic
treatment (PDT) was investigated. Organic anion transporter proteins (OATPs) have
been known to transfer hepthamethine cyanine dyes into cancer cells. In this study,
we conjugated Cy820 with indomethacin, a non-steroidal anti-inflammatory medicine
(NSAID), to form Cy820-IMC to target the cyclooxygenase—2 (COX-2) enzyme, which is

overexpressed in cancer cells. The study indicated that Cy820-IMC was internalized



cancer cells faster than Cy820 due to an extra targeting ligand, indomethacin. The
cytotoxicity profiles of Cy820 and Cy820-IMC, as determined by PDT tests, are
remarkable. The photocytotoxicity index with HepG2 cells of Cy820-IMC is >7.13
higher than that of Cy820, with values of 4.90, showing that Cy820-IMC has stronger
PDT properties than Cy820. However, the normal-to-cancer cell toxicity ratio of Cy820
is slightly higher than that of Cy820-IMC, at 6.58 and 3.63, respectively. Overall, the
cancer targetability and phototoxicity of Cy820-IMC are superior. These features can
be improved further in the direction of clinically approved PDT sensitizers. In brief, the
purpose of this thesis is to investigate the targetability of heptamethine cyanine with
cancer cells. Targeting the acidity of the cancer environment and adding a group that
selectively interacts with an enzyme that is overexpressed in cancer cells are the
strategies used that are of interest. As a result of this study, these strategies could be

able to improve cancer cell targetability, resulting in increased photodynamic therapy

efficiency.
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