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Investigation of the Photodynamic Effect for Liposome-Encapsulated
Photosensitizers
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Photodynamic therapy (PDT) requires the presence of a photosensitizer and light of a
specific wavelength. Enhancement of PDT efficiency can be achieved through
modifications on the photosensitizer. In this study, we would like to develop
liposomes as the carrier systems for photosensitizers. Hematoporphyrin (Hp) and
Rose Bengal (RB) were used in this study as the model photosensitizers, and a
Light-Emitting Diode (LED) array device was used as the light source. The effects of
liposomal lipid composition and photosensitizer to lipid ratio on the entrapment
parameters were studied. PDT efficiencies of the free form photosensitizers and
liposomal-photosensitizers were compared in cultured CL1-5 cells. Our data showed
the entrapment was about 59 + 6 mg/mmole for Hp and 103 + 7 mg/mmole for RB
and highest efficiency was about 71% for Hp and 88% for RB. The average size was
about 80 nm in diameter . Stability tests for liposomal-photosensitizers showed that
the average size and distribution remained almost constant when stored at 4C up to 3
months. About 70% of the entrapped Hp and 95% of the entrapped RB remained in



the liposomes up to 1 moth. The cell culture results revealed that the fluorescence
intensity generated by incubation with the liposomal-photosensitizers was
significantly higher than that with free form. However, the PDT effect did not appear
to directly correlate with the fluorescence results. The dose of the photosensitizer and
that of the light seemed to have great influence on the PDT performance of the
liposomal encapsulated samples.



