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Study of Nano-emulsion Formation by Different Dilution Method
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Abstract: The influence of different dilution procedures on the properties of oil-in-water (O/W) nano-emulsions ob-
tained by dilution of oil-in-ethanol (O/E) microemulsions with water has been studied. The system water/etha-
nol/nonionic surfactant/silicone oil with ethanol was chosen as model system. The dilution procedures consisted of add-
ing water (or microemulsion) stepwise. By mixing O/E microemulsions into water, nano-emulsions with droplet diam-
eters of 30 nm were obtained. In contrast, by mixing water into O/E microemulsion, emulsions with diameter of 400 nm
were obtained The dilution methods were shown to be a key factor determining the properties of the emulsions. There
were no change in diameters of nanoemulsion droplets against time, however sizes of droplets in the emulsion with
larger droplets were increased with time and the mechanism of unstability was thought to be Ostwald ripening.
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Table 1. Materials for Experiments

INCI* name

Trade name

Company

Octyldodeceth-16
Polyoxyethylene (40) hydrogenated castor oil
Methyl phenyl polysiloxane
Ethyl alcohol

Emalex OD 16
Nikkol HCO 40
Silicone 556
Ethyl alcohol

Nihon Emulsion (Japan)
Nikko Chem. (Japan)
Dow Corning (USA)
Sigma-Aldrich (USA)

*INCI : International Cosmetic Ingredient
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Figure 1. Scheme showing the emulsification procedures
used to form nanoemulsions : (a) addition of O/E micro-
emulsion into water in one step, (b) stepwise addition of
water into O/E ME. O/E ME refers to Oil/Ethanol
microemulsions.

Figure 2. Visual aspects of Nano-emulsions obtained in
system water/nonionic surfactant/ethanol/silicone 556 (a)
addition of O/E ME (A) into water (B) in one step, (b)
stepwise addition of water (B) into O/E ME (A).
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Figure 3. Droplet size distributions of emulsions obtained in the system water/nonionic surfactant/ethanol/silicone 556,

(a) method of A to B, (b) method of B to A.

1000
[ ]
T =00
£ [
=
% 600 [ |
£
.=
a
400 W
3
&
&5 200
o & b )
0 50 100 150 200
Time(hr)

Figure 4. Droplet size versus time of emulsions obtained in the system water/nonionic surfactant/ethanol/silicone 556, using

method of A to B (@) or B to A (H).
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Figure 5. r’ versus time of emulsions obtained in the sys-

tem water/nonionic surfactant/ethanol/silicone 556, using
method of A to B (@) or B to A (H).
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