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Inclusion Complex of Analgesic and Antiinflammatory agents
with Cyclodextrins (I): Enhancement of Dissolution of
Ibuprofen by 2-Hydroxypropyl-S-cyclodextrin

In Joon Oh, Jeong Gyu Park, Yong Bok Lee and Sang Chul Shin
College of Pharmacy, Chonnam National University, Gwangju 500-757, Korea

(Received January 20, 1993)

Inclusion complex of ibuprofen with 2-hydroxypropyl-8-cyclodextrin (HP-B-CD) in aqueous solution
and in the solid state was evaluated by the solubility method and the instrumental analysis such
as infrared spectroscopy, thermal analysis and x-ray diffractometry. The aqueous solubility of ibupro-
fen was increased linearly with the increase in the concentration of HP-8-CD, showing an A; type
phase solubility diagram. The results showed that the dissolution rate of ibuprofen was significantly
increased by complexation with HP-B-CD. Ibuprofen-HP-8-CD complex enhanced the mean plasma
concentration levels and the area under plasma concentration-time curve after oral administration
compared to those of the drug alone. It is concluded that the complex of ibuprofen with HP-B-
CD increases the dissolution rate and improves the bioavailability of the ibuprofen by the formation
of a water-soluble complex.
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Figure 1—Phase solubility diagram of ibuprofen/HP-f-
CD system in distilled water at 37C.
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Figure 2—Infrared absorption spectra of ibuprofen/HP-
B-CD system.
Key: (A); ibuprofen, (B); physical mixture, (C); complex.
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Figure 3—DTA/TG thermograms of ibuprofen/HP-8-CD
system.
Key: (A); ibuprofen, (B); physical mixture, (C); complex.
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Figure 4—Powder x-ray diffraction patterns of ibupro-
fen/HP-B-CD system.
Key: (A); ibuprofen, (B); physical mixture, (C); complex.
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Figure 5—Dissolution profiles of ibuprofen powder in
distilled water at 37+ 0.5C by paddle method.
Key: (A); ibuprofen, (B); physical mixture, (C); complex.
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Figure 6— Dissolution profiles of ibuprofen tablet in dis-
tilled water at 37+ 0.5C by paddle method.
Key: (A); ibuprofen, (B); physical mixture, (C); complex.
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Figure 7—HPLC chromatogram of plasma spiked with
(A) ibuprofen and (B) flurbiprofen (internal standard).
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Figure 8—Plasma concentrations of ibuprofen following
oral administration of ibuprofen or its HP-8-CD complex

(equivalent to 20 mg/kg ibuprofen) suspensions to 4 rats.
Key: ®; ibuprofen, O; complex.
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