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Results and Discussion

Comparison of dispersion inclusion and aqueous solubility of curcumin in disaccharides amorphous

Curcumin, a natural coloring agent contained in turmeric, has many potential applications in the pharmaceutical as a tumor

reducer, antioxidant and anti-inflammatory.[1] However, curcumin is inherently poorly soluble in water, which limits its

potential usage. Hence, techniques to improve the water solubility of curcumin have been extensively studied. One of these

techniques, Amorphous Solid Dispersion (ASD), can disperse and entrap a poorly water-soluble substance in a water-soluble

amorphous carrier at the molecular level. The aqueous reconstitution of the ASD exhibits highly increased solubility of the

hydrophobic substance in water. We recently developed an alternative ASD technique, in which hydrophobic substance and

sugar (disaccharide, as a wall material) are “dissolved” in an alcohol solvent and then dried into a solid powder, termed as

Sole-Amorphous-Sugar-based Solid Dispersion (SAS-SD).[2] Herein, the SAS-SDs of curcumin were prepared using two

methodologies, [a] Spray-Drying (SD) and [b] Vacuum-Foam-Drying (VFD). Alternatively, curcumin was water-solubilized

in the presence of pyrrolidine, a volatile basic substance, and then Freeze-Dried (FD) into a [c] cake form of ASD. The three

samples ([a] SD-, [b] VFD-based-SAS-SD, and [c] FD-based ASDs) were compared for the aqueous dissolution profiles of

curcumin. The influence of the type of disaccharide on the curcumin dissolution behavior was also investigated.
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Fig. Dissolution profiles for curcumin in water from ASDs and SAS-SDs with different

types of sugar used as carrier matrix substance. The amount of curcumin added to the

water was 10 µg/mL and 2 mg/mL for powdered crystals of curcumin for every Fig.
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Fig. Dissolution profiles for curcumin in water from SAS-SDs with different α-maltose

contents. SAS-SDs were obtained from Vacuum-Foam-Drying.
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Fig. Dissolution profiles for curcumin in water from ASDs with different trehalose

contents.
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Fig. Dissolution profiles for curcumin in water from ASDs with different time

elapsed after their formation.
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Fig. Dissolution profiles for curcumin in water from ASDs with different pyrrolidine

contents.

Influence of pH on curcumin dissolution behavior
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Fig. Relationship between curcumin concentration and water solution pH after

redissolution of ASDs.

Influence of pH on curcumin enol form concentration

Fig. Relationship between curcumin enol form concentration and water solution pH 

after redissolution of ASDs.
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pH impacts the keto-enol equilibrium of curcumin. 

➢ CUR concentration increased by adding more TRE during ASDs

preparation.
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TRE matrix further reduces PYR volatilization during FD.

PYR in ASDs volatilized during FD but not during storage.

➢ CUR concentration did not vary with time. 

➢ CUR concentration increased by adding more PYR during ASDs

preparation.
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➢ CUR concentration increased by adding more MAL during SAS-SDs

preparation.

The concentration of CUR decreases in the dissolution surface

region, meaning that the aggregation frequency would be lower.

➢ CUR concentration decreased drastically when SD was applied.
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crystallization of CUR
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Under basic condition, the enol form is promoted.

matrices by Spray-Drying, Vacuum-Foam-Drying, and Freeze-Drying in the presence of pyrrolidine

* The following experiments were carried out at Okayama University, in the Bioprocess Engineering Group, laboratory led by Prof. Imamura
Koreyoshi, during the IMaC Okayama international program.
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