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Abstract: In this study, O/W and W/S emulsions were prepared by combining oils having different required hydrophilic
lipophilic balance (HLB) values under the diverse conditions of HLB values composed of a hydrophilic surfactant and
a lipophilic surfactant and their stability was investigated.

Results showed that the higher the viscosity of O/W emulsions was as the lower the HLB value of emulsifier and emul-
sion particle showed a tendency to be a smaller and compact and stabler in centrifugal filtration. W/S emulsions also
showed a similar tendency to be a smaller and compact as HLB values of emulsifier was higher and stabler in cen-
trifugal filtration. However, the viscosity of W/S emulsion tended to get lower in HLB conditions of all emulsifiers
as the time passed. This indicated that the emulsions had an unstable feature in long-term stability.

In conclusion, the results showed opposite to the known theory that O/W emulsion is proper to be applied by nonionic
surfactant with a high HLB value and W/S emulsion to be applied by nonionic surfactant with a low HLB value and
provide useful information for the cosmetics research and related areas.
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Mo : Hydrophobic portion molecular weight

M : Total molecular weight
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Figure 1. Diagram of O/W and W/O emulsions.
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Table 1. Formulation of O/W Emulsion with HLB of Emulsifier and Required HLB of Oil

Sample (wt%)

Ingredients

I m v Vv VI

Sorbitan Sesquioleate

1.42 1.06 0.70 0.35 0.00

Polysorbate 80

0.58 0.94 1.30 1.65 2.00

A : Caprylic/Capric Triglyceride

B : Persea Gratissima (Avocado) Oil

C: Mineral Oil

D : Isopropyl Myristate

E : C12-15 Alkyl Benzoate

10.00

Carbomer

0.13

Triethanolamine

0.13

P.W.

to 100

*HLB: [=5 I =7, =9 IV=11, V=13, V[ =15

* required HLB( 1) : A=5,B =7, C=105 D =115, E =13

Table 2. Formulation of W/S Emulsion with HLB of Emulsifier and Required HLB of Oil

Sample (wt%)

Ingredients
G H I J K
PEG-10 Dimethicone
PEG-7 Dimethicone 1.87 1.74 1.48 1.24 1.00
PEG-11 Methyl Ether Dimethicone 0.13 0.26 0.52 0.76 1.00
Cyclopentasiloxane 15.00
Glycerin 5.00
Sodium Chloride 0.50
GlycerinP.W. to 100
*HLB : F =41, G=45H=51=6,]=7K=38
* required HLB(x 1) : Cyclopentasiloxane = 7.8
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Figure 2. Particle shape and distribution pattern of O/W emulsions with caprylic/capric triglyceride (x 200).

B-IV B-V B-VI

Figure 3. Particle shape and distribution pattern of O/W emulsions with persea gratissima (Avocado) oil (x 200).
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C-IV

C-V

Figure 4. Particle shape and distribution pattern of O/W emulsions with mineral oil (x 200).

D-IV

D-V

D-VI

Figure 5. Particle shape and distribution pattern of O/W emulsions with isopropyl myristate (x 200).
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Particle shape and distribution pattern of O/W emulsions with C12-15 alkyl benzoate (x 200).
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Figure 8. Particle shape and distribution pattern of W/S emulsions with cyclopentasiloxane (x 200).
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Figure 9. Viscosity of O/W emulsions with HLB of
emulsifier and required HLB of oil.
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Table 3. Centrifugation of O/W Emulsions with HLB of Emulsifier and Required HLB of Oil (10,000 rpm, 10 min)

I il il IV Vv VI
A Stable Stable Stable Unstable Unstable Unstable
B Stable Unstable Unstable Unstable Unstable Unstable
C Stable Stable Stable Unstable Unstable Unstable
D Stable Stable Stable Stable Unstable Unstable
E Stable Stable Stable Stable Stable Stable

*HLB: [=5 I =7 =9 IV=11, V=13, VI =15

* Required HLB(+ 1) : A=5,B=7 C =105 D =115 E =13

Table 4. Centrifugation of W/S Emulsions with HLB of Emulsifier and Required HLB of Oil

F G H I J
4,000 rpm, 5 min. Unstable Unstable Unstable Stable Stable
8,000 rpm, 5 min. Unstable Unstable Unstable Unstable Unstable
*HLB : F =41, G=45 H=51=6,]J=7
* Required HLB(# 1) : Cyclopentasiloxane = 7.8
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