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Abstract
Development of curcuminnanoemulsion by phase inversion

temperature

Revadee Liam-or, Surat Maneejansook
Project advisors: Anchalee Jintapattanakit, Varaporn Junyaprasert
Department of Pharmacy, Faculty of Pharmacy, Mahidol University
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Curcumin has shown many clinical pharmacological properties; nevertheless, it
is low bioavailability owing to limited water solubility.Thus the objective of this study was
to develop formulation of nanoemulsion to improve water solubility of curcumin by new
method, namely phase inversion temperature (PIT) method using Labrafac® and
Cremophor® RH40 as oil and surfactant, respectively. Nanoemulsion were prepared by
formation of microemulsion at its PIT following with an irreversible shock inducing by fast
cooling.The influences of various parameters on nanoemulsion formation were
investigated.There properties were determined in terms of particle size, average count
number, polydispersity index, and zeta potential. The physical stabilities of plain and
curcumin-loaded nanoemulsion were studied at 4, 30 and 40°C for 4 weeks. Finally, in
vitro release study was performed in simulated gastrointestinal fluid using dialysis
membrane method.The results indicated that increasing NaCl concentration decreased
the PIT of system. Nanoemulsion with very small droplet size and narrow size distribution
could be formed as a result of sudden shocking at PIT.The physical stability of both
plain and curcumin-loaded nanoemulsion decreased with the increases of storage
temperature and ratio of phospholipid. The instability mechanisms of the nanoemulsion
were found to be Oswald ripening and coalescence. For in vitro release study, the
release of curcumin from nanoemulsion increased with increasing phospholipid. This
study thus contributes to develop oral dosage form of curcumin nanoemulsion in the

future.



