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Lipophilic photosensitizers are able to photochemically eradicate malignant cells during photodynamic therapy (PDT). This technique is used in a variety of medical applications like therapy of age-related macular degeneration (AMD) and anti-cancer treatment. 

PDT is limited due to inherent features of lipophilic photosensitizers. These include besides high cost also extended retention in the host organism, substantial skin phototoxicity, background toxicity, low solubility in physiological solutions and low targeting effectiveness. These disadvantages lead to the pragmatic administration of extremely high doses of a photosensitizer, which may dramatically increase the possibility of accumulation in non-damaged tissues and the accompanying risk of affecting non-diseased sites.

The aim of the study was to compare the pharmacokinetics of several liposomal formulations of the photosensitizer temoporfin (mTHPC) to the commercial available formulation (Foscan®) in rats. Several liposomal formulations with different phospholipid composition (non-Peg-ylated and PEG-ylated) were used.

The pharmacokinetics of mTHPC was determined by fluorescence measurements after extraction from the blood samples of the rats. Additionally, pharmacokinetics of liposomes was determined using 3H-cholesteryl-oleyl-ether as radioactive lipid marker. After i.v.-injection of the liposomal formulations, a shift of cmax of mTHPC in the plasma from 8 hours in the traditional PDT (solution of mTHPC in an ethanol-propylene glycol-mixture) to a typical shape of a plasma curve of an i.v.-injection with cmax at t=0 could be shown. The overlays of the kinetics of mTHPC and the liposomes indicate a transfer of mTHPC from the liposomes to the blood components.

For in-vitro transfer experiments, liposomal formulations of mTHPC were incubated with human plasma and the fluorescence intensity was measured over time. mTHPC was for that purpose incorporated into liposomes in a self-quenching concentration and thus a transfer of mTHPC to other plasma components lead to an increase in fluorescence intensity. The results clearly showed a high affinity of mTHPC to the lipoprotein fraction of the plasma. Experiments with liposomes or emulsion droplets as receptor model particles allow the extension of these kinetic experiments to membranes 
By introducing mPEG[2000]-DSPE into the liposomal lipid bilayer it appears that this influences in the performed in-vivo-experiments the described transfer and modifies also besides the modified plasma concentration of mTHPC in comparison to the non-PEG-ylated liposomal formulations also the tumor targeting capabilities of the PEG-ylated liposomes containing Temoporfin. The PEG-ylated liposomal formulations, therefore, are proposed to be good candidates for photodynamic therapy of tumour tissue.

