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INTRODUCTION |
Photodynamic therapy uses photosensitizers (PS), light, and intracellular oxygen to produce cytotoxic reactive | " nm‘
oxygen species. It’s effectiveness is constrained by poor tumor selectivity and the limitations of biomarker-targeted 2. “ur™ &

strategies. Bioorthogonal chemistry addresses these challenges by enabling a two-step click reaction strategy that
enhances tumor-specific targeting and spatiotemporal control of photosensitizer activation.

Second step —
Bioorthogonal reaction

Breast cancer, a leading global malignancy with current treatments limited by systemic side effects, may be F,g L Bioorthogor?l delivery of 2
targeted via photodynamic therapy using compounds that exploits the overexpression of the sodium-dependent photosensitizer to a tumor cell
multivitamin transporter (SMVT), the biotin uptake receptor upregulated in breast cancer cells compared to normal (N.S. Kuzmina et al, MDPI 2024)

epithelial cells.

PROJECT AIM

To employ bioorthogonal chemistry to enhance the selectivity and tumor-cell accumulation of different photosensitizers and bioorthogonal pairs. Evaluating and comparing
their photophysical properties and accumulation in tumor cells to identify the better bioorthogonal pair.

Test compounds, Chl-TCO and Chl-BCN, are derivatives of chlorin e6 with a central zinc atom

MATERIALS AND METHODS P . . . .
and carbohydrate fragment. Cyclooctene/cyclooctyne is also introduced into the chlorin
structure to ensure a bioorthogonal reaction. YPB374 and YPB254 are targeting molecules that

iom s 4 are highly specific to the biotin receptor. On the other hand, they ensure the binding of Chl-
as Bataet oW, TCO and ChI-BCN through inverse electron demand Diels-Alder reaction (IEDDA)
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The study leveraged bioorthogonal chemistry to enhance tumor-specific targeting of photosensitizers. Both Chl-BCN and Chl-TCO exhibited favorable
spectral properties, strong ROS generation, and low photostability, which further decreased upon conjugation with the targeting molecules YPB254
and YPB374. Overall, Chl-BCN demonstrated superior performance, showing higher ROS production, better photostability, and greater tumor cell
accumulation after 24 hours incubation.
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