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Enhancement of Dissolution Rate of Poorly Water-soluble Ibuprofen using
Solid Dispersions and Inclusion Complex.
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(Received December 15, 1994)

Solid dispersions and inclusion complex were prepared for the enhancement of solubility and dis-
solution rate of poorly water-soluble ibuprofen(IPF) as a model drug. Polyethylene glycol 4000(PEG4000)
and polyvinylpyrrolidone(PVP) were used for the preparation of solid dispersion. 2-Hydroxypropyl-g-
cyclodextrin(2-HPBCD) was also used for the preparation of inclusion complex. The solubility of IPF
increased as the concentration of PEG4000, PVP and 2-HPBCD increased. Solubilization capacity of 2-
HPBCD was increased about 10 times when compared to PEG 4000 and PVP. The dissolution rate of
drug from solid dispersions and inclusion complex in the simulated gastric fluid was enhanced when
compared to pure IPF and commercial BR4® tablet as a result of improvement of solubility. In case of
solid dispersions, dissolution rate of drug was proportional to polymer concentration in the formulation.
The marked enhancement of dissolution rate of drug by inclusion complexation with 2-HPBCD was noted.
However, dissolution rate of drug from solid dispersions and inclusion complex in the simulated intestinal
fluid was not significant because IPF was readily soluble in that condition. From these findings, wa-
ter-soluble polymers and cyclodextrin were useful to improve solubility and dissolution rate of poorly
water-soluble drugs. However, easiness and reliability of preparation method, scale-up and cost of raw
materials must be considered for the practical application of solid dispersion and inclusion complex in
pharmaceutical industry.
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Figure 1—Phase solubility diagram of ibuprofen (IPF) as
a function of polymer and 2-HPBCD concentration (w/v %).
Key: O; 2-HPBCD, []; PVP, A; PEG4000
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Figure 2—Comparison of dissolution profiles of ibuprofen
(IPF) from PEG4000 solid dispersions and inclusion com-
plex in the simulated gastric fluid.

Key: O; pure IPF, [; Commercial BR4®, A; IPF : PEG
4000 (1:19), v; IPF : PEG4000(3 : 7), <; 2-HPBCD

264 nmol|A] UV/VIS spectrophotometers A48}
o FE=E EHAY.

22l olp=2de 82 Hx9| IV} 33
120 “
100 1
80
-
L
2
Q
w0
4
51 W
X
40
20
o
| B T T L T T 1
0 30 60 90 120 150 180 . 210
Time (min)

Figure 3— Comparison of dissolution profiles of ibuprofen
(IPF) from PVP solid dispersions and. inclusion complex
in the simulated gastric fluid.

Key: O; pure IPF, []; Commercial BR4®, A; IPF: PVP
@:7), v; IPF:PVP(1:19), ; 2-HPBCD
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Figure 4— Comparison of dissolution rate of ibuprofen(IPF)
as a function of polymer concentration in the simulated
gastric fluid.

Key: O; PEG4000, [J; PVP, Vv; 2-HPBCD
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Figure 5— Comparison of dissolution profiles of ibuprofen
(IPF) from PEG4000 solid dispersions and inclusion com-
plex in the simulated intestinal fluid.
Key: O; pure IPF, [1; Commercial BR4®, A; IPF:PEG4
0003 : 7), v; IPF : PEG4000(1 : 19), &; 2-HPBCD
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Figure 6 —Comparison of dissolution profiles of ibuprofen
(IPF) from PVP solid dispersions in the simulated intestinal
fluid.

Key: O; pure IPF, [J; Commercial BR4®, A; IPF : PEG
4000(3 : 7), V; IPF : PEG4000(1 : 19), ; 2-HPBCD
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