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Preparation of Water in Oil Type Cream with High Content of Water Containing Kochia
scoparia Fruit and Cnidium monnieri Fruit
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Kikisui® is a herbal lotion containing Kochia scoparia Fruit and Cnidium monnieri Fruit that is clinically used as an
antipruritic for itchy dry skin. However, this formulation is unsuitable for inducing a prolonged effect. Here, we at-
tempted to change the formulation from a lotion to a cream. The cream we chose was a water-in-oil (W/O) type emul-
sion for enhancing skin compatibility. In addition, the high water content imparts a sensation of coolness. However, it is
difficult to prepare a stable W/O type cream with high water content using a mechanical mixing method. Instead, we pre-
pared the W/O type emulsion using liquid crystals. Water containing cocamidopropyl betaine was added to a dispersed
phase comprising an oil phase of oleic acid and liquid paraffin that was constantly stirred. Addition of an aqueous solu-
tion containing Kochia scoparia Fruit and Cnidium monnieri Fruit decreased the stability of the cream. However, addi-
tion of glycerin as a humectant, and ethyl p-hydroxybenzoate/n-butyl p-hydroxybenzoate as preservatives enhanced the
stability of the cream. The stability of the emulsion was correlated with the apparent viscosity of the cream. The final W/
O type cream had a water content of 83% and was stable for more than 6 months at 4°C. Furthermore, ostol, which is
one of the main biologically active herbal compounds, was also stable for more than 6 months.
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Table 1. Formula of W/O Emulsion Prepared with Liquid
Crystals

Content, % (w/w)
30%
Formula o Coca}midepro.pyl
No. I}al;]algii O-Ifin-ilc‘g* betafne solution | yyater
ingredien | WaET
Al 1 8 3.2 7.5 | 80.3
A2 1 8 2.7 6.3 82
A3 1 8 2.4 5.6 | 83
A4 1 8 2.2 52 | 83.6
A5 1 8 2 4.7 | 84.3
A6 1 8 1.6 3.7 | 85.7
A7 1 8 1.3 3 86.7
A8 1 4 1.3 3.1 90.6
A9 1 12 3.6 84 | 75
Al0 1 15 4.5 10.5 | 69
All 1 18 5.5 12.8 | 62.7
Al2 1 22 6.7 15.7 | 54.6
Al13 1 30 9.1 21.3 38.6

* Purity of oleic acid =86.4%.
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Table 2. Formula of W/O Emulsion Prepared with Liquid Crystals Containing Additives
Content, % (w/w)
2 3
30% Cocamidepropyl Glycerine Z Z > S
betaine solution Jp** w =3 o b )
Formula =0 3 23 8 N
No. Liquid Lunac Water 58 | 2 g 2w o e
paraffin O-LL-V®* Q == =22 g & S
Active S < 88 g g= » =3
i dient Water g 5 ® 3 S % 3
ingre = o g g S
a a a
Bl 1 8 2.4 5.6 82.95 — — — — — 0.05 —
B2 1 8 2.4 5.6 82.9 — — — — — 0.1
B3 1 8 2.4 5.6 82.5 — — — — — 0.5 —
B4 1 8 2.4 5.6 82 — — — — — 1 —
BS 1 8 2.4 5.6 82.9 — — — — — — 0.1
B6 1 8 2.4 5.6 82.5 — — — — — — 0.5
B7 1 8 2.4 5.6 82 — — — — — — 1
B8 1 8 2.4 5.6 82.8 — — — 0.1 0.1 — —
B9 1 8 2.4 5.6 77.0 5 0.8 — 0.1 0.1 — —
B10 1 8 2.4 5.6 77.8 — — 5 0.1 0.1 — —

* Purity of oleic acid =86.4%. ** the Japanese Pharmacopoeia.

Table 3. Formula of W/O Emulsion Prepared with Liquid Crystals Containing Drug Solution and Additives
Content, % (w/w)

o 3 <

30% Cocamidepropyl = Glycerine 3 z Z

betaine solution & JP = = =
Formula w g o 33
No. Liquid Lunac Extra Water o o Z g = =
parafin | O-LL-V®* | Olein99®** g Q = S gé
Active w o P g 8 = 5 =

: : ater = @ = =] N N

ingredient * =) @ ® 2 S

* a s s s
Cl 1 8 — 2.4 5.6 80.6 2.4 — — — 0.1 0.1
C2 1 8 — 2.4 5.6 75.4 2.4 — 5 0.1 0.1
C3 1 8 — 2.4 5.6 74.6 2.4 5 0.8 — 0.1 0.1
C4 1 — 8 2.4 5.6 74.6 2.4 5 0.8 — 0.1 0.1

* purity of oleic acid =86.4%. ** purity of oleic acid =99.0%. *** containing Kochia scoparia Fruit and Cnidium monnieri Fruit.
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Fig. 1. Diagram of Emulsion Type for the Four-Component
System Consisting of OA, CAPB, LP and Water
QO; O/W Type, @; W/O Type.
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Fig. 2. Effect of OA/ CAPB on the Appearance of Water
Droplet on the Inside of Container Evaporated from W/O
Type Cream and Apparent Viscosity of W/O Type Cream
under Shading at 30°C

Each closed circle represents the mean+S.D. of three measurements.
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Fig. 3. Effect of Water Content on the Appearance of Water
Droplet on the Inside of Container Evaporated from W/O
Type Cream and the Apparent Viscosity of W/O Type
Cream under Shading at 30°C

Each closed circle represents the mean+S.D. of three measurements.
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Fig. 4. Effect of Other Factors on the Appearance of Water
Droplet on the Inside of Container Evaporated from W/O
Type Cream

a, Light at room temperature. Each value represents the mean+S.D. of
three measurements. b, Additives under shading at 30°C. ¢, Drug solution
and purity of oleic acid under shading at 30°C.
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Fig. 5. Effect of Drug Solution on the Apparent Viscosity of
W/O Type Cream
O; without drug solution, @; with drug solution. Each value represents
the mean=+S.D. of three measurements. *p<0.05, **p< 0.01.
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Fig. 6. Effect of Preservation Temperature on the Appear-
ance of Water Droplet on the Inside of Container Evaporat-
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Fig. 7. Stability of Ostol in W/O Type Cream under Shading
at 4°C
Each value represents the mean=+S.D. of three measurements.
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