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TUNYAWAT KHROOTKAEW : HEAVY ATOM EFFECT ON INTERSYSTEM CROSSING
OF A BORON DIFLUORIDE FORMAZANATE COMPLEX-BASED PHOTOSENSITIZER.
THESIS ADVISER : ASSOC. PROF. ANYANEE KAMKAEW, Ph.D. 70 PP.
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Photodynamic therapy (PDT) is a photochemical-based treatment approach
that involves using light to activate photosensitizers (PSs). Attractively, PDT is one of
the alternative cancer treatments due to its noninvasive technique. By utilizing the
heavy atom effect, this work modified a class of formazan dyes to improve
intersystem crossing (ISC) with the goal of enhancing reactive oxygen species (ROS)
generation for PDT treatment. Two methods were used to observe the ROS
generation enhanced by ISC of the synthesized complexes including, (i) recording
DPBF decomposition caused by the ROS, and (ii) calculating the potential energy
curves for photophysical mechanisms of BF -formazanate dyes using the DFT and
nudged elastic band (NEB) methods. The photophysical properties of the dyes were
studied using spectroscopic techniques and X-ray crystallography, as well as DFT
calculations. The experimental and theoretical results and in vitro cellular assays
confirmed the potential use of the newly synthesized iodinated BF ,-formazanate

dyes in PDT.
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