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Human plasma low density lipoprotein (LDL), the physiological transport vehicle of lipids, is tested as potential delivery device for hydrophobic therapeutic substances. Monooleoyl- (MOT) and dioleoyl- (DOT) thymidine ester are synthesized as representative compounds for lipophilic prodrugs. Different incorporation techniques are tested for their loading efficiency. Using the reconstitution procedure MOT shows the highest incorporation efficiency with over 80% of the initial drug associated with LDL. In contrast, the more lipophilic DOT molecule showed negligible incorporation efficiency for both reconstitution and dry film method, however, solubilizing DOT in dimethyl sulfoxide (DMSO) slightly improves incorporation efficiency (about 10 molecules DOT/LDL). Structural pertubations of the drug-loaded LDL particles are investigated by differential scanning calorimetry and small angle X-ray scattering. We found that the influence of MOT and DOT esters is predominantly confined to the phosholipid surface monolayer of LDL, resulting in a destabilization of the protein moiety and a small increase in particle diameter. The core region of LDL-complexes remains essentially unaffected, as seen by lipid core melting behaviour and intraparticle lipid organisation. Additionally, a stabilisation of the protein is observed for reconstituted LDL, whereas the dry film procedure destabilised the protein followed by aggregation of LDL.

