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ABSTRACT

This study aimed to develop the topical hair lotion containing fatty acid ester
loaded in niosomes for canities treatment. Four saturated fatty acid methyl esters
including lauric acid methyl ester (LM), myristic acid methyl ester (MM), palmitic
acid methyl ester (PM) and stearic acid methyl ester (SM), were synthesized by the
Fischer esterification reaction and investigated for cell cytotoxicity and
melanogenesis stimulation in B16F10 melanoma cells in comparing to their
corresponding saturated fatty acids. For cell cytotoxicity by sulforhodamine B assay,
all methyl esters, lauric acid (LA) and myristic acid (MA) at 2.5 to 50.0 xg/ml
demonstrated high cell viability (>80%), while palmitic acid (PA) and stearic acid
(SA) at 25.0 and 50.0 g/ml gave moderate cytotoxicity. In melanogenesis
stimulation assay, MM at 50.0 xg/ml exhibited the highest melanin content and

tyrosinase activity of 1.58 and 1.67 folds of the control, respectively. Also, MM



Vi

demonstrated the melanin stimulation almost equal to theophylline, a positive control,
at 10.0 gg/ml. MM was selected to load in niosomes. Three charged niosomes,
including neutral (Brij72/cholesterol at 7:3), cationic (Brij72/cholesterol/dimethyl
dioctadecyl ammonium bromide at 7:3:0.65) and anionic niosomes (Brij72/
cholesterol/dicetyl phosphate at 7:3:0.65), were loaded with MM and evaluated for
physicochemical characteristics and in vitro cytotoxicity as well as the melanogenesis
induction activity. The maximum loading and percentage entrapment of MM were
4.5, 90.68+7.95 in neutral; 11.0, 92.54+6.32 in cationic and 0.1% w/w, 74.43+1.86%
in anionic niosomes, respectively. All blank and MM loaded niosomes were in
unilamellar structure under transmission electron microscope and in the nanosize at
initial and after the 3-month storage at various temperatures. The remaining
percentages of MM loaded in neutral, cationic and anionic niosomes when kept at
4+2, 30+2 and 45+2°C for 3 months were about 82, 74 and 72%, respectively, while
the dry MM indicated 97.82+1.74, 96.56+2.91 and 91.39+4.32%, respectively. Blank
neutral, blank cationic and MM loaded in neutral and cationic niosomes showed cell
viability of fibroblasts and B16F10 melanoma cells at 56.64+3.19, 59.72+1.51;
73.81+2.86, 82.51+0.20; 47.34+2.13, 52.67+2.78 and 73.20+3.49, 84.34+2.75%,
respectively. Blank anionic and MM loaded in anionic niosomes demonstrated no
cytotoxicity in both cells. According to the cytotoxic ratio of cell viability in normal
and cancer cells, all niosomes indicated no toxic effect on normal cells. Cationic
niosomes loaded with MM at 34.80 x#M (8.43 pg/ml) demonstrated the highest
melanin induction with the tyrosinase activity of 1.42 and 1.70 folds of the control
and 1.14 and 1.59 folds higher than theophylline, respectively. Also, for

transfollicular penetration using vertical Franz diffusion cells, the cationic niosomes
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loaded with MM exhibited higher cumulative amounts of MM than that loaded in
neutral and anionic niosomes of 1.09, 1.21 and 1.15, 1.23 times, respectively, both in
skin and receiver compartment. The cationic niosomes loaded with MM were
selected to incorporate in the hair lotion. Hair lotion containing MM loaded in
cationic niosomes was developed and investigated for physical appearances,
transfollicular penetration and in vivo skin irriration as well as the melanogenesis
induction activity in comparing to MM not loaded in cationic niosomes. All hair
lotions showed good physical appearances. The remaining percentages of MM loaded
in cationic niosomes when incorporated in the hair lotion were higher than that not

loaded in cationic niosomes at all storage temperatures (4+2, 30+2 and 45+2°C) for 3

months. Transfollicular penetration of MM loaded in cationic niosomes incorporated
in the hair lotion showed higher cumulative amounts and fluxes than that not loaded
in cationic niosomes of 1.45 and 1.32 times in skin and receiver compartment,
respectively. The in vivo skin irritation in rabbit of the hair lotions containing MM
loaded and not loaded in cationic niosomes indicated slight irritation. For in vivo
melanogenesis induction in aged (9-month-old) mice for 2 months, the peak of the
skin and hair pigmentation was first observed in the hair lotion containing MM loaded
in cationic niosomes, indicating the enhanced penetration of MM loaded in niosomes.
Meanwhile, the peak pigment recovery of hair lotion containing theophylline was
slowly observed after 56 treatment days, due to the low tyrosinase activity in the aged
mice. This study has demonstrated the potential of cationic niosomes for MM to
increase the stability, the transfollicular penetration and the recovery of the skin and
hair pigmentation in the aged mice which will be beneficial for the development as a

topical anti-canities product.
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