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 The purpose of this research was to formulate lipid nanoparticles (lipid emulsions 

(LE), nanostructured lipid carriers (NLC) and polymer coated-NLC) for delivery of anticancer 

drug, all-trans retinoic acid (ATRA). The ATRA was incorporated into lipid nanoparticles by 

the de novo emulsification method and their particle sizes were reduced by ultrasonicator. 

The formulation factor i.e. type and oil ratio, initial ATRA concentration on the 

physicochemical properties (i.e. particle size, size distribution, droplets surface charge, pH, 

percentage yield, percentage drug release, photostability and stability of lipid nanoparticles) 

was determined. Moreover, the anticancer efficacy of ATRA-loaded lipid nanoparticles on 

human acute promyelocytic leukemia cells (HL-60) and human hepatoma cells (HepG2) were 

also studied. The order of solubility of ATRA in solvent was oleic acid (O) > MCT (M) > 

soybean oil (S) > water. The physicochemical properties of ATRA-loaded LE, including mean 

particle diameter and zeta potential, were modulated by changing the initial ATRA 

concentration as well as the type and mixing ratio of oil and oleic acid as the oil phase. The 

average particle sizes of LEs were less than 250 nm with negative zeta potential. The addition 

of oleic acid in LEs resulted in high loading capacity. The photo-degradation rate was found to 

be dependent on the initial drug concentration but not on the oil used in this study. The 

release rate did not affect by the initial ATRA concentration but type affected by the type of 

oil. The formulation containing oleic acid showed the highest release rate of ATRA from LEs. 

The stability of LEs formulation composed of 30% of four types of liquid lipids (S, M, the 

mixture of SO=3:1 or MO=3:1) was desirable, therefore, NLC was formulated by using the 

blend of solid lipid (cetyl palmitate; CP) and four types of liquid lipids (S, M, SO and MO) at 

the weight ratio of 1:1. The results indicated that oleic acid affected the ATRA loading 

capacity in NLC.  The release of ATRA from NLC was less than LE, but the physical stability 

of NLC was better than LE.  Moreover, the higher loading capacity of ATRA can be achieved 

by NLC. The physicochemical properties of NLC coated with polymers were not significantly 

different from uncoated-NLCs. The cytotoxicity results showed that all ATRA loaded lipid 

nanoparticles had higher cytotoxicity than the free drug and HL-60 cells were more sensitive 

to ATRA than HepG2 cells.   
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