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This special project aims to study the preparation of lipid nanoparticles
preparation using new approach technique, phase inversion temperature (PIT) method.
In this study, Labrafac, Dynasan 114 and Cremophor RH40 were used as liquid lipid, solid
lipid and surfactant, respectively. Lipid nanoparticles were prepared by formation of
microemulsion at its PIT following with an irreversible shocking by fast cooling. The
influences of Labrafac : Dynasan 114 ratios, cooling methods on the physicochemical
properties of lipid nanoparticles were investigated in terms of particle size, polydispersity
index (PDI), zeta potential and crystallinity. The physical stabilities of lipid nanoparticles
at 4°C, 30°C and 40°C were also evaluated for 4 weeks. The results showed that lipid
nanoparticles can be prepared by PIT method with fast cooling of the addition of cold
water. Increasing Dynasan 114 in lipid phase decreased area of nanoparticles with the
size range of 20-100 nm in pseudo-ternary phase diagram. It was found that Labrafac :
Dynasan 114 ratios did not affect particle size of nanoparticles, while an increasing in
volume of cold water in cooling shock process at PIT increased size and PDI of
nanoparticles. From thermal analysis by DSC, lipid nanoparticles obtained did not form
solid particles. They should be regarded as emulsions of supercooled melts. The physical
stabilities of nanoparticles decreased with increased Labrafac ratio in lipid phase and

nanoparticles stored at 4°C were more stable than those stored at 30 °C and 40°C
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