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ABSTRACT

Tetrahydrocurcumin (THC) is a polyphenolic compound that has been widely
used in cosmetic formulations because of its antioxidant and skin-lightening
properties. However, it is poorly soluble in water. Therefore, this research aimed to
enhance the solubility of THC by inclusion complex with hydroxypropyl-beta-
cyclodextrin (HPBCD), a highly water-soluble derivative of B-cyclodextrin. The
inclusion complexes in molar ratios of 1:1 and 1:2 were prepared by kneading method
and coevaporation method. The stoichiometric ratio and stability constant was
determined by phase solubility measurement. The physicochemical properties of
inclusion complexes were characterized by Fourier transform infrared spectroscopy
(FT-IR), Powder X-ray diffractometry (PXRD) and differential scanning calorimetry
(DSC) compared with pure THC and their physical mixtures. The solubility,
antioxidant and release of THC across cellulose acetate membrane were determined.
The solubility of THC increased linearly as the function of HPBCD concentration in
the range of 0-60 mM. The phase solubility profile was classified as A -type,
indicating the formation of 1:1 stoichiometric inclusion complex with the apparent
stability constant of 505 M™. The water solubility of THC was increased in order of
coevaporated sample in 1:2 molar ratio (96.06 pg/ml) > kneaded sample in 1:2 molar
ratio (82.94 ng/ml) > coevaporated sample in 1:1 molar ratio (57.13 pg/ml) > kneaded

sample in 1:1 molar ratio (56.50 pg/ml) > physical mixture in 1:2 molar ratio (53.78



ug/ml) > physical mixture in 1:1 molar ratio (35.23 ug/ml) > pure THC (22.13 pg/ml).
The results of PXRD and DSC studies indicated that coevaporated samples in 1:1 and
1:2 molar ratios gave THC in amorphous state, stronger complex formation than that
of kneaded samples, physical mixtures. The FTIR results indicated that the carbonyl
groups of THC might be possibly entrapped in the HPBCD cavity. After storage at
8+2°C, room temperature (30£2°C) and 45°C, the stability of THC, in terms of
antioxidant activity, was enhanced when included in HPBCD. The amount of THC
released through cellulose acetate membrane from coevaporated sample in molar ratio
of 1:2 was higher than that of coevaporated sample in molar ratio of 1:1, kneaded
samples, physical mixtures and pure THC. The coevaporated sample in 1:2 molar
ratio which gave the highest water solubility was selected to prepare solution-type
lotion. This lotion showed physically and chemically stable when stored at room
temperature (30+2°C) and 45°C, protected from light, for 90 and 60 days and when
stored at 8+2°C for at least 180 days.



