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Effect of Surfactants on the Solubility Properties of Indomethacin

Kyung Soon Kim and Young Hye Choe
College of Pharmacy, Hyosung Women's University, Daegu 634, Korea

Abstract—To improve the solubility properties of indomethacin, a poorly water-soluble drug, some
attempts were made with surfactants, such as sodium deoxycholate, sodium laurylsulfate and polysorbate-
80. The enhancement effect in solubility was found to be due to the micellar solubilization and dependent
on the concentration of surfactants, pH and temperature. The mechanism of interaction was suggested
to be attributed to the formation of mixed micelles between the drug and solubilizers.
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Fig. 1—Effect of surfactants concentration on thes
olubility of indomethacin in pH 7.1 pho-
sphate buffer at 30°C.

M: SDC, A: SLS, x: PS-80.
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Fig. 2—The structures of surfactants used in the
experiment.
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Table I—Maximum solubilizing power of surfac-
tants for indomethacin at 35°C.

Surfactants Saturation Reciprocal of
ratio® saturation ratio
SDC 0. 353 2.83
SLS 0.193 5. 18
PS-80 0. 207 4.83

) (mole of micellar drug
mole of micellar surfactant

from the slope of liner portion of solubilization
curve by the least square method.
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Fig. 3—Indomethacin [1-(p-chlorobenzoyl)-5-me-
thoxy-2-methylindole-3-acetic acid].
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Table III—Standard thermodynamic functions for the interaction of indomethacin with solubilizers.

4H°» 4F° (Kcal/mol) 4S° (Kcal/deg/mol)
Solubilizers
(Kcal/mol) 25° 35° 50° 25° 35° 50°
SDC —4.8 —3.0 —2.8 -2.8 —6 —6 —6
SLS —3.5 -3.4 —3.4 —3.5 —0.3 —0.3 0
Concentration of solubilizers was all 20mM.
a) Slope of the linear portion of logK vs 1/T determined by the least square methods.
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Fig. 5—Clausius-Clapeyron type plot.
O: buffer, O: SDC
A SLS, x: PS-80

AA 2 L8] =5 & micelle sized] 7FAof r]dstEA o)

B
o L-E

A8 798, 28 = 2 at micellar drugd]

25°, 35°, 50°¢] 4] micellar phase2} nonmicellar phasec)

- L '
33

1
Jei NGt 32

Fig. 6—Plots of log K versus 1/T for indome-
thacin in surfactant solutions.
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