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Abstract 
Galbanic acid (Gba), a lipophilic sesquiterpene coumarin, with multiple useful properties such as anti-angiogenic and anti-cancer activities isolated from the roots of various Ferula species (Apiaceae). However, the clinical application of Gba has been restricted due to poor water solubility. In this study different liposomal formulations containing Gba were prepared by a thin-film lipid hydration method to conquer the problem of poor Gba solubility. The physicochemical properties of liposomal formulations including size, zeta potential, encapsulation efficiency, stability, and also release profile were assessed. The most stable formulation with desired properties (approximately 100 nm in size with an encapsulation efficiency of 77%) was selected and decorated with RGD peptide (cyclo [Arg-Gly-Asp-D-Tyr-Cys]) to actively target tumor vasculature. 
The in vitro cell interaction evaluation of fluorescently-labeled model liposomes showed that the targeting could enhance the receptor-mediated endocytosis of the liposomes higher than those prepared in our previous study in human umbilical vein endothelial cells (HUVECs). This fact was also confirmed by the chicken chorioallantoic membrane angiogenesis (CAM) model in vivo. 
Although not significant, in vivo bio-distribution study showed a higher tumor accumulation of RGD-targeted liposomes in colon tumors. The anti-tumor study showed that combination therapy of each of the non-targeted and RGD-targeted Gba liposomes with Doxil® could improve the anti-tumor effect compared to their monotherapy.  
Therefore, improving Gba delivery to the tumor site using nanoliposomes and active targeting could enhance the therapeutic efficiency of the chemotherapeutic agent Doxil® as well as reduce its adverse reactions.
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