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Enhanced Solubility of Ibuprofen with Poloxamer 188 and Menthol
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ABSTRACT-To enhance the solubility of poorly water-soluble ibuprofen with poloxamer and menthol, the effects of men-
thol and poloxamer 188 on the aqueous solubility of ibuprofen were investigated. In the absence and presence of additives
such as ethanol and poloxamer 188, the solubility of ibuprofen increased until the ratio of menthol to ibuprofen increased from
0:10 to 4:6 followed by an abrupt decrease in solubility above the ratio of 4:6, indicating that 4 parts of ibuprofen formed
eutetic mixture with 6 parts of menthol. In the presence of poloxamer, the solutions with the same ratio showed abrupt
increase in the solubility of ibuprofen. Furthermore, in the presence of poloxamer, the solution with ratio of 4:6 showed more
than 2.5- and 6-fold increase in the solubility of ibuprofen compared with that without additives and that without menthol,
respectively. The solution with menthol/ibuprofen ratio of 1:9 and higher than 15% poloxamer 188 showed the maximum sol-
ubility of ibuprofen, 1.2 mg/ml. Thus, menthol gave the greatly enhanced solubility of ibuprofen with poloxamer 188.

Key words—Ibuprofen, Menthol, Poloxamer 188, Solubility
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Figure 1-Effects of menthol, ethanol and poloxamer 188 on the
aqueous solubility of ibuprofen.
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Figure 2-DSC curves: (A), menthol; (B), ibuprofen; (C), eutetic
mixture (4:6).
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Figure 3—Effects of poloxamer 188 on the aqueous solubility of
ibuprofen.
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