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ABSTRACT

Palm olein el11'Alsions were prepared by hOll1ogenisillg the oil with varied ratios ofsorbilan monolaurate (Span 20®)
and polyoxyeillylene 20 sorbitan monolaurate (Tween 20®). Viscosity changes of these emulsions with and without
Tragacanth [JI,I11, were measured. The viscosity ofemulsions increased drastically with increasing ratios ofSpan 20/
Tween 20, and decreased with increasing shear rate, indicating shear thinning. As the ratio of Span 20ITween 20
increased to I: 0.4 ratio, a small amount of hysteresis was observed. Significant thixotropic behaviour was noted
with the addition 0/0.01% Tragacanth gum into the oil emulsion.
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Introduction

Lipid emulsions have been widely used in pharmaceutical and medical field as drug carriers (Chung et al., 200 I).
There are growing interests in replacing petroleum-based ingredients to natural-based material because of their many
advantages. atural oil and their derivatives are renewable, biodegradable, harmless to the environment, and less of
an irritant to the users (Raman et aI., 2003). However, the use of palm olein-based emulsions is still not common in
the design of commercially available drug carriers. Palm olein seems attractive as an excipient in the drug carrier
formulations. It is a vegetable oil and therefore renewable and inexhaustible. Most of all, it is relatively cheap com
pared to the other vegetable oil such as soy bean oil, corn oil or sunflower oil (Ahmad, 2002). There is thus, the
possibility to replace these oils with palm oil as excipient in parenteral emulsion formulations for instance. To be
applied as pa-enteral, oral, ocular (Roland et al. 2003) or topical formulation, emulsions must be physically stable
(Chung et al.. 200 I, Roland et aI., 2003), least irritant and non-toxic (Chung et al. 200 I; Nielloud & Marti-Mestres
2000). The formulation of emulsions for phannaceutical use requires a thorough understanding of the properties, uses
and limitatior of the emulsions (Bagwe et al. 2001).

Rheological properties give reliable and versatile information about the structural properties of the emulsions.
Changes in the rheological properties may signify instability and provide qualitative and quantitative infonnation
about the strJctural, intermolecular properties of the emul3ion (Korhonen, 2004). Understanding the rheological
properties is essential for evaluation, development, performance of dosage form and application in industrial scale
production 0" emulsions. In this respect, even though investigations had been done on the formation of palm oil
based emulsi,)ns stabilized by non-ionic surfactants (Raman et al. 2003; Ahmad, 2002; Julianto & Kubait, 2005), the
rheological properties of the systems formed were not thoroughly studied. This is critical especially in view of the
potential of palm olein emulsion in our local phannaceutical manufacturing industries. The rheological properties are
important to :Iescribe the now of the emulsion through pipings and pumps, ease of transferring products from tubes
or bottles anc spreadibility on the skin as an example.

Materials lind Methods

Materials

Oil: The commercially availablc I'elined, bleached and deodorized palm olein was used in this work. Oil from the
same batch vias used for each series of emulsification procedure to minimize possible compositional variations in oil
properties such as iodine values and impurities present therein, wl-:ich may influence the emulsion properties. The
composition!; of the oil are as described earlier (Ahmad, 2002).

Surfactants: Sorbitan monolaurate (Span 20) and polyoxyethylene sorbitan 1TI0noiaurate (Tween 20) were purchased
from Merck. Both oil and surfactants were used as received without further plll'ification. The effective HLB values of
the combination of surfactants Wet'C calculated.
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Viscosity modifier: Tragacanth gum was used to increase the viscosity of the emulsions and was added at varied con
centrations. A stock solution of I% Tragacanth gum was prepared by dissolving the powder into reverse osmosis
water at room temperature using a mechanical stirrer. The solution was used immediately.

I'reparation of emulsions

For each emulsion, 50% w/w oil was homogenised with reversed osmosis water in the presence of 12% w/w mixed
wrfactants of Span 20 and Tween 20 using a high-pressure Ultra-Turrax homogenizer (T25 basic, lka Labortechnik,
(iermany) at 9500 rpm for 30 minutes at room temperature (28°C). The various emulsions prepared containing dif~

ferent ratios of Span 20/Tween 20, and varied concentrations of Tragacanth gum, are indicated in Table I. All emul
~;ions were stable against creaming. Measurements were carried out after 24 hours.

Table I: Formulations for emulsions

0.6: I 13.7

0.8: I 13.1

J : I 126

I : 0.8 122

I : 0.6 116

1 : 0.4 109

0.6: I 13.7

I : 0.4 109

Sample Palm olein Surfactant

(% w/w) (% w/w)

AI SO 12

A2 50 12

A3 50 12

A4 50 12

AS 50 12

A6 50 12

AITG 50 12

AOTG 50 12

Span 20/Tween 20 HLB Tragacanth gum

(% w/w)

nil

nil

nil

nil

nil

nil

001

001

Determination of rheological properties

Rheological measurements were performed using controlled shear viscometer, Brookfield DV-II-Pro Programmable
Viscometer, which uses a cone-and-plate system. All the measurements were taken using the same spindle CPE 40
and the temperature of the base plate was controlled at 25 ± 0.2°C using a thermostat water-bath. Controlled rate
ramp test was performed to indicate the type and degree of non-Newtonian now and yield value (dynamic yield
value) of the sample. A continuous ramp with shear rate as the variable was applied. For each sample, the torque was
maintained between 10% and 100%. The duration of spindle rotation was one minute before the reading was taken
and before the shear rate was changed for subsequent measurement. Viscosity and shear stress readings were plotted
against the shear rate.

Results and Discussion

From Fig. I, the results showed that at both shear rates of 56.3 S·1 and 112.5 S·1 , the viscosity decreased as the com
position of Span 20 increased until the ratio of Span 20 to Tween 20 became I: 1. At this point the viscosity was the
lowest where the readings were 44.0 cP and 41.0 cP at shear rates of 56.3 S·1 and 112.5 S·1 respectively. As the con
centration of Span 20 increased above the 1: I ratio, the viscosity increased drastically. Without any viscosity modi
fier, this increase in viscosity may be very much related to the decreasing size of oil droplets produced as the ratios of
Span 20ITween 20 increased. As indicated in Table I, the HLB value decreased progrcssively with increasing Span
20/Tween 20 ratios. At the I:0.4 ratio, the HLB value almost coincides with that of palm olein as inferred earlier
(Ahmad, 2002). At this HLB value, the very favourable interaction at the oil-water interface allows significant reduc
tion in interfacial tension and thus would promote smallest oil droplets compared to other emulsions at the varied
ratios of Span 20/Tween 20.
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Conclusion

Th,~ rheological properties of palm olein emulsions can be controlled by varying the concentrations of binary mix
tur,~s of non-ionic surfactants and by the addition of Tragacanth gum. Depending on the dosage form and design, the
palm olein emulsions formed can be used for topical applications or as parenteral drug delivery systems.
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