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ABSTRACT

The objective of this study was to develop the nanoparticular formulations,
which entrap mineral water for topical use. The formulations were evaluated by
vesicle formation, physical and chemical stability, entrapment efficiency, transdermal
absorption and skin conductivity test on human skin. The characteristics and stability
of nanoparticles entrapped with mineral water from various hot spring locations in
Thailand comparing with the nanoparticles entrapped with distilled water (controf)
were investigated. The selected sources of mineral water, that contained high contents
of metals (such as Mg®!, Ca®*, and Na"), which are useful for skin were On-Luay
(Sankamphaeng district), Pong Kum (Doi Saket district); Chiang Mai Province and
Boh Nam Ron; Ranong Province. The bilayer vesicles were prepared by the
conventional chloroform film method with sonication. The nanoparticles were
composed of Tween 20, 60, 61, 80 and Span 20, 40, 60, 80 and 85 mixed with
cholesterol in the molar ratio of 1:1. The total concentration of the non-ionic
surfactants and cholesterol was adjusted to 20 mM. The morphology of the particles
entrapped with mineral water observed under optical microscope was small

unilamellar vesicles with the diameter range of 300-1000 nm,which were significantly



(p<0.05) smaller than the control (1-3.5pM)(n=12). The order of the increased
particle sizes of niosomes entrapped with Sankamphaeng mineral water was Span
40<60<20<80< Tween 61<60<80<20. Span 85 could not form niosomes because no
film was obtained. Span 20, 40 and 60 showed the best stability at 4+2, 2542 and
4532°C observed for 6 months because of least sedimentation and layer separation as
well as the unchanged particle sizes. Na“ contents were determinated by atomic
absorption spectroscopy. The amounts of Na” in Span 40, 60, and 20 niosomes were
150.12415.76, 148.19+31.04, and 150.11£16.77 ppm with the entrapment efficiency
of 24.9+1.81%, 5.66+:0.46% and 5.14+0.42% respectively. Percentage of entrapment
decreased with times. The stable niosomal formulations of Span 20, 40, and 60 were
selected for transdermal study through pig ear skin by Franz diffusion cells at 3742°C
for 48 hours. Na* was used as a marker for the permeation studies, analyzed by
ionchromatography at initial time, 0.5, 1- 8, 12, 24, 36 and 48 hours. Cumulative
amount of Na' in the receiver chamber decreased according to the order of niosomal
Span 20>60>40 and niosomes entrapped with mineral water in 15%NaCl solution
(ET-+NaCl) > blank niosome in 15%NaCl solution (BLK+NaCl) > niosome entrapped
with mineral water (ET) > niosome entrapped with water (BLK). Niosomal Span 40
entrapped with mineral water appeared to control the rate of Na' release profile
different significantly from the control (15%NaCl)(p<0.05). The penetration study of
deuterium ion on pig ear skin by Franz diffusion cells of the niosomal Span 40
entrapped with mineral water dissolved in deuterium water (ET+DT) was compared
with Span 40 ingredient (Ing+DT) without niosomes. The deuterium ion in the
receiver chamber was detected by infrared spectrophotometer at 2512 cml. ET+DT
gave the lower absorbance than Ing+tDT. This result agreed with the above
permeation study of sodium ion that Span 40 niosomes showed lower amount of ion
in the receiver compartment than other Span niosomal formulations. In the
performance test on the skin of himan volunteers, niosomal Span 40 entrapped with
mineral water gave higher moisture effect on skin than the niosomal Span 40
entrapped with water, 5% glycerin and 15%NaCl solution. This might be due to the
effects of mineral from the mineral water. The niosomal Span 40 entrapped with
mineral water incorporates in gel gave good stability at 442, 30+2 and 45+2°C for 6

months. The Na* amount in the gel incorporated with Span 40 entrapped with mineral
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water decreased with times, but less than the niosomal suspension. This study has
suggested that not only niosomal Span 40 entrapped with mineral water indicated the
most chemical and physical stability, but also the greatest retention of Na" and water
in the skin. This has also confirmed by the performance test. Thus, niosomal Span 40
entrapping with mineral water can be potentially used to incorporate in many
dermatological- preparations for moisturing effects on skin in cosmetic and

pharmaceutical applications of several skin diseases such as atopic dermatitis.
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