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Niosome/W/O System Cream for Site Specific Targeting
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ABSTRACT-For preventing and curing the stretching mark, TECA Niosome/W/O system creams were formulated using
Titrated Extract of Centella Asiatica (TECA) which is well known for its excellent wound healing effect. The lipid-water
partition coefficients and the stabilities of TECA were evaluated and TECA Niosome/W/O system (TECA N/W/O) creams
were prepared with different concentrations of cetyl alcohol and ceramide. TECA N/W/O cream was evaluated with respect
to their rheological properties, permeation through excised skin of hairless mouse and in vitro and in vivo accumulation in
the skin of hairless mouse. In addition, dermal thicknesses of hairless mouse skins were determined following the in vivo
application of TECA N/W/O cream and control cream. TECA N/W/O creams showed pseudoplastic flow and hysteresis
loop. The permeation of TECA from formulations through excised skin of hairless mouse did not observed. Amount of accu-
mulated drug in the excised skin of hairless mouse was decreased with an increase in the concentration of cetyl alcohol and
showed no relationship with concentration of ceramide. Amount of accumulated drug in formulation A-3 was higher than
in niosome suspension and other formulations. In in vivo experiment, amount of accumulated drug in formulation A-2 and
A-3 was much higher than that of niosome suspension. Being treated with the N/W/O cream for 8 weeks, the dermal thick-
ness of hairless mouse skin was increased 3.2 times than that of 16 weeks-control group.

Key words-TECA, niosome, Niosome/W/O system cream
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Span 60, tocopherol, TECA,
cholesterol mixture

<—dissolved in organic solvent mixture
(methanol:chloroform 1:1)

<—dry under vacuum

Thin lipid film

<-drying under high vacuum for 1 hrs
<addition of distilled water
<hydration for 2 hrs

Hydrated lipid

<—homogenization with high shear
homogenizer (9000 rpm, 10 min)

Formation of niosome

Scheme I-Preparation of niosome.

Table I-Formulation design of TECA Nijosome/W/QO system
creams containing different concentrations of cetyl alcohol and
ceramide

pH of water phase
74 6 5 4
Asiaticoside  0.055+0.003 0.053+0.004 0.079:+0.018 0.060::0.004
I;f;‘g“ass‘c 1.448+0.024 1.72040.158 1.841£0.178 1.482+0.159

Asiatic acid  1.230£0.082 1.375+0.229 1.842+0.156 1.660+0.056
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Poloxamer(5%) and PG
added to niosome

Ceramide, whitepetrolatum,
cetyl alcohol, olive oil and

Labrafac mixture suspension

—fusion in 80T <—homogenization

(9000 rpm, 1 min)

N/W suspension

«—homogenization (9000 rpm, 30 min)

<—homogenization (9000 rpm, 1 min)

Added

Oil solution

<—cooling 1o room temperature with stirring

\- TECA N/W/O cream \

Scheme II-Preparation of TECA Niosome/W/O system cream.
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Table YI-Partition coefficients of TECA using octanol as
organic phase and water as aqueous phase (mean%S.D., n=3)

Formulation Compound Entrapment efficiency (%)
Asiaticoside 57.76
AY Madecassic acid 80.33
Asiatic acid 78.79
Asiaticoside 50.62
BY Madecassic acid 86.57
Asiatic acid 86.25

9 A; molar ratio 1:1 of Span 60 and cholesterol
YB; molar ratio 2:1 of Span 60 and cholesterol
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Figure 2-Photomicrograph of niosome dispersed in water after di-
lution one hundred times by image analyzer (x400).
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Figure 1-Stability profilies of asiaticoside, madecasic acid and asiatic acid with different concentration of tocopherol at 40°C (mean+S.D.,

n=4). Key : -@-;
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Table III-The efficiency of TECA entrapped into niosomes
containing surfactant and cholesterol

Formulations Amount of asiaticoside (ug/cmz)
A-1 261.92+242.37
A-2 152.91+19.17
A-3 389.84+329.77
A4 314.84%161.51
Niosome suspension 314.73+28.87

Table IV-Rheological properties of TECA Niosome/W/O
system creams with different preparation

Apparent viscosity (app, mean, n=3)

Up-curve (Pa - sec) Down-curve (Pa - sec)

A 2271.786 1484.453
A-1 3245.552 2053.151
A-2 3433.526 2139.568
A-3 1936.628 1112.853
A-4 3003.88 2036.438
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Figure 3—Rheograms of different formulations. Relationship be-
tween shear rate and shear stress is anticlockwise.
Key : -@-; formulation A, -O-; formulation A-1, -'¥-; formulation
A-2, -V-; formulation A-3, -H -; formulation A-4.

Table V-Amount of asiaticoside accumulated in the hairless
mouse after application of each formulation for 6 hours
(mean£S.D, n=3)

Formulation (w/w %)

Ingredient Y Al ) A3 W
Niosome 37 37 37 37 37
Poloxamer (5%) 6
Propylene glycol 5 5 5 5 5
Ceramide 0.5 0.5 0.5 1 0.1
Labrafac 2 2 2 2 2
White petrolatum 18 18 18 18 18
Cetyl alcohol 1.5 3 4.5 1.5 1.5
omeol Yo' Yop o T o

Table VI-Amount of asiaticoside accumulated in excised skin
of hairless mouse after application of each formulation for 12
hours (meantS.D, n=3)

Formulations Amount of asiaticoside (p.g/cmz)
A2 1286.11+397.81
A-3 1386.55+966.28
Niosome suspension 439.85+160.37
% me 6A17 T AAE ofedE S8k Table VoI
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Figure 4-Morphology of cross section of hairless mouse skin following 60 days of application of each formulation -daily.
E; the epidermal tissue D; the dermal tissue S; subcutaneous fatty tissue.
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Bicontrol cream 3

N/W/O cream ‘
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Figure 5—Comparison of dermal thicknesses of hairless mouse skin

after application of each formulation for 8 weeks (mean =S.D.,
n=4)., *; p<0.01.
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