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Abstract
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Abstract:

Photodynamic therapy (PDT) has been considered as one of promising strategy for various cancer
treatments. The function of PDT depends on a special drug known as photosensitizer (PS) that can be activated by
light at a particular wavelength to destroy the targeted cancer tissues, while leaving the nearby normal cells
unharmed. Although the hydrophobicity of PS molecules is preferable for allowing them to localize towards cancer
tissues, it often leads to low solubility of the PS drug molecules in blood stream, hampering their availability at
cancer sites for PDT. To overcome this issue, the PS drugs are often encapsulated in a specialized carrier to
improve the solubility of the PS, thus prolonging the drugs circulation while still maintaining their preferential
accumulation at the tumor sites for PDT.

In this study, a new type of core-shell polymeric carrier to deliver meso-tetra(p-hydroxyphenyl)porphin (p-
THPP) anti-cancer PS drug for PDT has been successfully developed from biodegradable and biocompatible
polyesters polyhydroxyalkanoates (PHAs). Here, three different types of PHA known as poly(hydroxyburytrate-co-
hydroxyvalerate) or P(HB-co-HV) having similar molecular weights, but varied in their %HV mole compositions
were synthesized and purified from Cupriavidus necator H16. These PHAs copolymers were used for making
nanoparticles in combination with two different sets of polyvinylalcohol (PVA) shell polymers via a modified
emulsification-diffusion method. The different formulations of p-THPP-loaded PHA nanoparticles were subjected to
various characterizations. The sizes of all p-THPP-loaded PHA nanoparticles were ranging from 191 to 211 nm in
diameter. The % drug loadings of PHA nanoparticles was also optimized to be ranging from 4% to 9% with %
entrapment efficiencies ranging from 41% to 47%. The preliminary in vitro photocytotoxicity against HT-29 colon
cancer cells showed that the p-THPP-loaded P(HB-co-65%HV) nanoparticles could lead to almost 70% cell death
at the equivalent drug dose of 6 pg/ml, after 6 h pre-incubation and the irradiated light dose at 6 J/cmz, which was
comparable to the effect of free p-THPP drug at higher concentration (i.e. 8 ug/ml). Thus far, this is the first report
employing PHA nanoparticles as a PS drug carrier for PDT that also demonstrates their potentially beneficial effect

of slow and controlled-release PS drugs for PDT.
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