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Photodynamic Inactivation

Photodynamic Inactivation (PDI) is a light-triggered therapy to treat antimicrobial infections where a photosensitizer (PS) is activated
by light in the presence of oxygen to destroy microbial cells through the generation of singlet oxygen (*O,) and/or other reactive
molecular species (RMS). A few key features of PDI include quick burst of cytotoxic species, multi-target approach followed by
spatiotemporal selectivity, thus it is suitable as an alternative light-triggered antimicrobial treatment option compared to the use of
conventional antimicrobial drugs. PDI produces cytotoxic RMS, such as 0, that kill pathogens including antimicrobial resistant (AMR)

strains. Therefore, PS with high 10, quantum yields (¢,) are desirable for PDI.

Conventional antimicrobial drugs rely on inhibiting/blocking
steps in metabolic pathways that are crucial for survival of
bacteria. Our objective is to develop PSs with longer triplet
excited lifetimes for higher yields of cytotoxic 'O, and other RMS
to overcome AMR acquired by bacteria through either natural or
acquired resistance pathways.
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The excited state PS undergoes either type-| (electron transfer)
or type-ll (energy transfer) reaction to produce 'O, and other
RMS. The 'O, quantum vyield (¢,) of PF, salts were calculated by
actinometric method in an air-saturated acetonitrile system,
taking [Ru(bpy);](PF¢), as a standard (¢ ,=0.56).
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The photophysical model for Ru-4T involves excitation to the
IMLCT state, which can then form two types of triplet states.
The 3MLCT state (t 640 ns) is relatively short-lived and
populates a much longer-lived 3ILCT state (t = 20 ps) that can
sensitize 10, but also undergo photoredox reactions.

The photobiological activities of Ru(btfmb),, Ru-phen and Ru-
OT—Ru-4T were evaluated in antibiotic susceptible and resistant
strains of Enterococcus faecalis under dark and broadband
visible light (fluence = 100 J cm™ and irradiance = 28—35 mW
cm?). ECy, is the concentration of compound required to
reduce cell viability by 90% whereas Pl (Phototherapeutic Index)
is the ratio of dark EC.,to Vis EC.,,.

Future studies

These complexes will be further analyzed for localization and
cell uptake studies. For the development of structure-activity
relationship (SAR) library, various structural modifications are
being desighed for photophysical, photochemical,
physicochemical and photobiological studies.
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