Comprehensive Physico-chemical Characterization of Liposomal Doxorubicin
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Abstract. poxil® was approved in 1995 with generic liposomal doxorubicin products approved in recent years by the-FDA. Recent publications on potential concerns about the clinical efficacy of generic liposomal doxorubicin prompted this research study to

conduct comprehensive physico-chemical characterization of three manufactured lots of Doxil® and two generic products to ascertain differences, if any. The critical quality attributes were evaluated for these nine test articles with various analytical techniques for
cross verification of data. Size measurements were conducted with dynamic light scattering (DLS), nanoparticle tracking analysis (NTA), size exclusion chromatography (SEC) and asymmetric flow field flow fractionation (AF4) with multiangle laser light scattering
(MALLS) detection; cryo-transmission electron microscopy was utilized for size, morphology and aspect ratio; lipid composition and quantitation were determined by high/ultrahigh performance liquid chromatography with charged aerosol detector (CAD),
evaporative light scattering detector (ELSD) or mass spectrometer (MS); Poly(ethylene glycol) layer thickness was determined with fixed aqueous layer thickness (FALT) analysis; quantitation of total, intra-liposomal and extra-liposomal ammonium and sulfate ion
content were quantified with ion chromatography; total, encapsulated, and free drug concentration were measured by solid phase extraction (SPE) followed by liquid chromatography and mass spectrometry (UPLC-MS). Additionally, drug release from these
liposomes was measured to compare variations between lots as well as between manufacturers. Overall, minor differences in physico-chemical properties were observed among these drug products and further analysis of these minor differences is in progress.
This research resulted in the development of three test method standards currently under ballot at ASTM International E56 Sub-Committee on Nanotechnology.
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