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This research aimed to study the preparation of lipid-based nanocarriers, i.e., nanoemulsions (NE),
lipid nanocapsules (LNC) and lipid nanoparticles (LP) by phase inversion temperature (PIT) method for
lipophilic phytoconstituents.  Curcuminoids and cremophor RH40 were used as model lipophilic
phytoconstituent and non-ionic surfactant, respectively. All nanocarriers were prepared by PIT with various
oil types, NaCl concentration, lipid phase ratio, surfactant ratio and preparation processes. Their
physicochemical properties were investigated in terms of particle size, zeta potential, thermal properties,
crystallinity, incorporation efficiency and drug release. The results demonstrated that the suitable oil for
preparing nanocarriers with 20 - 100 nm and low particle size distribution (PDI < 0.2) was medium chain
triglyceride (MTC). The appropriate NaCl concentration to yield the PIT of 80 °C was 5-6 %w/w. For
curcuminoids NE, it was found that surfactant concentration played an important role in particle size and
stability of curcuminoids NE. The increase in particle size with increasing curcuminoids concentration was
found with NE prepared using 10 %w/w cremophor RH40. At the concentration of cremophor RH 40 > 10%,
the physical properties of the NE were not dependent on the concentration of the curcuminoid. Moreover,
the stability of curcuminoids decreased with increasing the surfactant concentration. In the case of
curcuminoids LNC, the results revealed that the mole ratio of surfactant and phospholipid was the main
factor for physicochemical properties, stability and drug release of curcuminoids LNC which was related to
the strength of surfactant film. When increasing the mole ratio of a phospholipid, the particle size increased.
Moreover, it was found that increased phospholipid mole ratio increased the release of curcuminoids from
LNC. For the preparation of LP using MTC and Dynasan 114 as lipid phase, the PIT method would prepare
LP with the particle in the range of 30 -35 nm and PDI < 0.1, while the high-pressure homogenization
provided the LP with the particle size in the range of 100 - 120 nm and PDI >0.15. The suitable MTC:
Dynasan 114 ratios for the preparation of LP were 0:10 and 3:7. In conclusion, these results clearly
demonstrate that the PIT method would be used as an alternative method for preparing lipid-based
nanocarriers for lipophilic phytoconstituents and drugs with small particle size and low particle size

distribution.
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