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Prostate cancer is the second-leading cause of cancer-related death in men. Side effects
from traditional therapies as well as increased treatment resistance have led to a search for more
effective treatment modalities. Photodynamic therapy (PDT) has the potential to fulfill this need.
PDT uses photosensitizers, light-sensitive drugs/dyes, which selectively accumulate in tumor
cells. Light stimulation of the photosensitizers causes the formation of reactive oxygen species
(i.e.: 'O,) only in tumor cells, sparing normal, healthy cells. This study evaluated porphyrus
envelope as a novel therapeutic agent for PDT. Porphyrus envelope is created by incorporating
the protoporphyrin IX lipid (PpIX lipid), a photosensitizer, into the hemagglutinating virus of
Japan envelope (HVJ-E). HVIJ-E was used because it leads to immune cell recruitment and
activation of anti-tumor immunity, and thus a higher therapeutic effect in deeper tissue.
Additionally, HVJ-E’s fragmented RNA induces apoptosis in cells via the RIG-I pathway. Direct
cytotoxicity assays performed in this study found that HVJ-E alone and porphyrus envelope
showed statistically similar decreases in cell survival rate in the absence of light
stimulation/PDT. However, porphyrus envelope led to significantly lower tumor cell survival
rate in the presence of light stimulation/PDT when compared to HVIJ-E alone. The ideal
irradiation wavelength (450 nm) was established using PpIX lipid’s absorption spectrum. Thus,
porphyrus envelope represents a novel drug delivery system that can be used to more effectively
treat prostate cancer as well as enhance the treatment options of other types of cancers conducive
to PDT treatment, including brain and skin cancers.
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