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The Preparation and Evaluation of Oil in Water
Microemulsion

Shin Hong Min, Joong Ik Yang, Jong Won Kwon, Dae Sik Jheong and Yeoub Jheong
Research Laboratories of Dong-A Pharm. Co., Ltd.
(Received November 26, 1985)

Oil in water microemulsion which has many pharmaceutical applications was prepared and
evaluated. As oil sources and emulsifier, two grades of oil and egg phosphatide were used, respec-
tively. Vacuum high shear mixing and high pressure homogenizing were performed and in
the homogenizing step, effect of the number of passes in the homogenizer on the stability of
microemulsion was studied, using Coulter counter, photographic microscope and pH-meter.
From above results, it was concluded that the stability of microemulsion made of refined soy-
bean oil was better than that of food grade soybean o1l and by five passes in the homogenizer
at 6,000 psi, we could make stable microemulsion with average particle diameter below 1 pym,
with no particle above 5 um and no significant change during 6 weeks stored.
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Food grade soybean oil

Bleaching

NaOH + Na,CO,; solution

for 30 min

distilled water

repeat more than 5 times

with active carbon and
aluminum oxide

Deoderizing

Winterizing at 4°C

Filtration

Refined soybean oil

remove unsafonifiable matter

Figure 1 — Oil refining process.
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AL-83}9l 2 v high pressure homogenizer 2]
$4545 4 1, 3, 532 A0,

otE Mol Ho}

0il 1 & high pressure homogenizer 2| £ 1}3

4% 223 microemulsiong 7+ 23 1w g

Soybean oil 100g

70°C heat _egq phosphatide in EtOH

solution

Vacuum

[— ., remove EtOH
70°C, 910 ml of distilled water

Il—ligh shear mixing | at 10,000 rpm for 10 min.

Crude emulsion

— to pH 6.8 with 0.1N NaOH
solution

repeat 5 times

High pressure homogenizin?l at 6,000 psi.

Figure 2 — Manufacturing process of o/w micro-
emulsion.

at 4°C

Table I -~ Comparison of the Specifications of
Food Grade Soybean Oil and Refined
Soybean Oif.

Soybean oil

Test it

est ttem Food grade Refined
Acid value 0.09 0.02
Saponification value 193 192
Iodine value 128 132
F7H4C 9 WA o] ¥.33lw A photographic

microscope, Coulter counter %
£ olgatel abga e AAshaleh

=

pH meter

gz o oF

SR 2 AAdFR FL AL v
73 Table I o Fig. 3 3 2ch
Table o4 2 vl9} 7o) AL 4o
Bl 3lo] A Ao -2 47}7} $E e Y 5
Ue vl ol HAHHAA T Fer|utste] A7
7| dlFeg *}5_‘7'-54“4 =3l 34 spectrum
Ao43) 460 nm 2ol BADNERE FRE
b AT fol wlal ghe] ash Qe Ao
EHRHE GA ol Fo RS FAY 4 U
Fig. 4 =
emulsion ¥} homogenizer% 33] £ #3} micro-
emulsion ®] #w]7dAlxle 24 6,000psi9 3ta
4 Z++ homogenizerol crude emulsion$- 33

ol FAAZ g 5umelitel JATL gl

POl g>
=)

R

high shear mixing-& A% crude

0.2r

Absorbance
=
—
-

420 460 500
Wavelength (nm)
Figure 3 — Absorbance spectrum of two grades of
soybean oil.
Key: Jfood grade soybean oil; ----, refined

soybean oil.
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Figure 4 — Photographs of emulsions obtained after
high shear mixing (upper) and 3rd high pressure
homogenizing (lower).
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Table II — Particle Size Evaluation of O/W Micro-
emulsion after 3rd Homogenizing by
Coulter Counter.

Counts
Time Ti im Food grade Refined
soybean oil soybean oil

5.0 0 0
4.0 0 0

Initial 3.0 7 3
2.0 32 19
1.0 1,559 822
5.0 1 0
4.0 5

1 Week 3.0 29 5
2.0 104 29
1.0 4,225 1,872
5.0 6 0
4.0 17 3

2 Weeks 3.0 75 11
2.0 329 42
1.0 6, 675 2,991

Manometer volume:50u!. Dilution ratio:1:10, 000.
T.: Lower threshoed

homogenizerol 33 EHA| 71 o84 54m o]
A9 Y= gH8lA ¢+ microemulsiong
AE F e 53 oj4 BIE AUA =HA
6 FFol = 5um o] UAE FF3A] U
A FAE AT 4+ USE & F Adeh

2719 A A)ZE homogenizerE 53] % 33
microemulsion®] ARAZ 9 63 B Fof
JEX-F o pHe H3E Fig. 5 % Table V
o vEhigl

A x2 5 “,l 6 F X.343%2] microemulsion

Table [l — pH Change of the Microemulsion Made
of Food Grade Soybean Oil and Refined
Soybean Oil.

Time (week)

Sample Tnitial T 2
Food grade soybean oil 6. 80 6.65 6.52
Refined soybean oil 6. 80 6.74 6.70




KHHEl Microemulsion®] Az = %7} 71

Table W — Particle Size Evaluation of O/W Micro-
emulsion by Coulter Counter.

Table V — pH Change of the Microemulsion after
bth Homogenizing during 6weeks’ Storage.

Time T, gm Counts
1 Pass 3 Passes 5 Passes
5.0 2 0 0
Initial 3.0 19 2 0
‘1.0 3,257 759 154
5.0 9 0 0
2 Weeks 3.0 42 9 0
1.0 6, 457 2,559 239
5.0 15 0 0
4 Weeks 3.0 98 21 3
1.0 13,577 4,824 725
5.0 37 2 0
6 Weeks 3.0 257 31 5
1.0 19, 720 6, 207 1,492

Manometer volume:504!. Dilution ratio: 1:10, 000.
T. : Lower threshold

of Jef2ao] At 0. 5umol o] Q=

100

8

St

1%
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E 50 i
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Figure 5 — Particle size distribution of 1.11 ym stan-
dard polystyrene latex and microemulsions.
Key: , standard polystyrene latex; ~——-, initial;
—_——— , after 6 weeks

Storage
period
(week)

Initial 1 2 3 4 5 6

pH 6.80 6.75 6.72 6.69 6.68 6.65 6.64
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