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Development of Nano-technology for Improving Stability and Suspendability of Hair-health Enhancing Agents
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Sebum; Dandruff; Microemulsion; Nanoemulsion; Suspendability; Stability; Zine pyrithione; Ketoconazole
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There have several factors could affect hair health included hair and scalp, and the most problems of them are dandruff,



seborrhohoeic dermatitis, shedding of hair and fracturing of hair. The lipophilic yeast, Malassezia furfur, is a key contributor in the
pathogenesis of seborrhohoeic dermatitis and dandruff. The most efficacious treatments of these causes are to reduce Malassezia
furfur growth. Zinc pyrithione (ZP) and ketoconazole (KC) were found to be effective to the yeast, but the disadvantage of zinc
pyrithione is poor suspendability and ketoconazle is subjected to slow degradation by oxidation and hydrolysis. This study was in
attempt to develop nano-technology using a biphasic water and oil system to prepare microemulsion or nanoemulsion to modify the
particle size and distribution of zinc pyrithione and to improve the chemical stability of ketoconazole in the dosage form. Results
demonstrate that microemulsions or nanoemulsions based on SLES was not able to have enough ability to dissolve or suspend a
desired amount of ZP. Attempt to increase solubility of ZP as a way to improve its dispersibility was conducted. Results show that
only 1-Methyl-2-pyrrolidone (MP) has an appreciable solubility on ZP with a concentration-dependent manner in aqueous phase.
However, 40 % MP aqueous solution is only able to dissolve approximately 5 mg/mL of ZP. Regarding the stability of ketoconazole,
results reveal that SLES is the best to incorporated with as showed by formulations of 1-2, 1-3, and 14, whereas those formulations
containing Tween 20 was poorer in the prevention of KC from oxidative degradation. In the study of inhibiting the growth of
Malassezia furfur, it demonstrates that formulations of 1-1 to 1-4 are better than that of 1-5 to 1-7. This might be due to the presence
of both SLES and Sarcosinate in those formulations. Results also reveal that formulations 2-1 to 2-4 have better inhibition on the
growth of Malassezia furfur than that for those formulations of 2-5 to 2-7. This is attributed to the higher concentration of ZP could
be dissolved in the former formulations. Furthermore, all formulations of 3 series possess a desirable ability to inhibit the growth of
Malassezia furfur. Probably, the dissociation of ZP from those binding to chitosan is able to reach an enough extent to inhibit the
growth of Malassezia furfur.



