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Formulation of Liquid Oral Preparations Containing Itraconazole

Ki-Seop Jung, Ji-Woong Hong, Ki-Song Choi, Sang-Cheol Chi and Eun-Seok Park’

College of Pharmacy, Sungkyunkwan University, Suwon Kyonggi-Do 440-746, Korea
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ABSTRACT-The oral bioavailability of itraconazole is variable and low in fasting state. This is mainly due to the low sol-
ubility of this drug. Bioavailability can be improved by changing the formulation and it is general that the liquid preparations
show greater bioavailability than the solid dosage forms such as tablets and capsules do. Benzyl alcohol-water binary mix-
ture showed the excellent solubilizing capacity for itraconazole but the release of the drug from the preparation needs to be
enhanced. In this study, various nonionic surfactants and hydrophilic polymers, poloxamers, were screened to investigate
their effects on the release of itraconazole from the liquid preparations. Poloxamer 407 showed the most enhancing effect
on the drug release and the release rate was proportional to the amount of poloxamer 407 added. A liquid preparation of
itraconazole, consisting of benzyl alcohol/water/poloxamer 407 ternary solvent system, released more than 80% of the total
drug amount at 5 min and showed the possibility of a new formulation development.

Key words-Itraconazole, Liquid oral preparation, Solubility, Poloxamer
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Table I-Solubility of itraconazole in various solvents at 25°C
(Mean + S.D., n=3)

Classification £ L3 = (mg/ml)
Soy bean oil 0.02 = 0.06

Sesame oil 0.03 £ 0.02

Oils Olive oil 0.03 + 0.02
Cotton seed oil 0.04 £+ 0.03

Miglyol 812 0.14 £ 0.08

PG 0.15 = 0.00

PEG 200 1.60 *+ 0.06

Glycols PEG 300 1.89 + 0.06
PEG 400 2.14 £ 0.12

Tetraglycol 9.28 + 0.32

Triacetin 091 = 0.05

et Propylene carbonate 1.90 = 0.07
Ethyl alcohol 0.29 £ 0.02

Benzyl alcohol 187.59 = 7.69
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Figure 1-Solubility of itraconazole in benzyl alcohol/water binary
solvent systems at 25°C. Each point and bar represent the mean =
S.D. (n=3).
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Figure 2-Release profiles of itraconazole from Sporanox® Cap-
sules and benzyl alcohol/water (95/5) binary solvent system in sim-
ulated gastric juice. Key: @, Sporanox® capsule; O, liquid
preparation. Each point and bar represent the mean+S.D. (n=3).
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Figure 3-Effect of Tweens and Span 20 on itraconazole release
from the liquid preparations in simulated gastric juice. Each liquid
preparation contains 30% of Tweens or Span 20. Key: @, Span
20; ¥, Tween 60; O, Tween 80; ¥/, Tween 85. Each point and
bar represent the mean®S.D. (n=3).
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Figure 4-Effect of Cremophors on itraconazole release from the
liquid preparations in simulated gastric juice. Each liquid prepa-
ration contains 30% of Cremophors. Key: @, Cremophor EL; O,
Cremophor RH60; ¥, Cremophor RH40. Each point and bar rep-
resent the mean=®S.D. (n=3).
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Figure 5-Effect of poloxamers (30%) on itraconazole release from
the liquid preparations in simulated gastric juice. Key: @, polox-
amer 188; ¥, poloxamer 237; O, poloxamer 338; V, poloxamer
407. Each point and bar represent the mean+S.D. (n=3).
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Figure 6-Effect of the amount of poloxamer 407 on itraconazole
release from the liquid preparations in simulated gastric juice. Key:
@, 10%; O, 20%; ¥, 30% of poloxamer 407. Each point and bar
represent the mean*S.D. (n=3).
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