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Studies on Dissolution Rate of Drugs(XXIII)
Ketoprofen-Polyethyleneglycol Solid Dispersion System

Ji-Ho Kim, Seong-Hoon Seo' and Soo-Uck Kim
College of Pharmacy. Kyung Hee University
(Received February 5, 1991)

The purpose of this study was for the enhancement of dissolution rate of ketoprofen. The solid
dispersions composed of ketoprofen(KP) and polyethylene glycol(PEG) 4000 or 6000 were prepared
by fusion method at various ratios of KP to PEG (0.5: 10, 1:10, 2: 10, 3: 10 and 4 : 10(w/w))
and their physical mixtures were also prepared at the above ratios. Dissolution tests, X-ray diffrac-
tion study and differential scanning calorimetry study were carried out. It was found that the disso-
lution rates of solid dispersion and physical mixture at any ratio of the two components discribed
above were greater than that of the pure ketoprofen. X-ray diffraction studies of ketoprofen sugges-
ted that less than 1 to 10 ratio of ketoprofen to PEG4000 (or 6000) was required to dispersion
amorphous state in the carrier. In addition, the studies of DSC showed that ketoprofen had a
sharp endothermic peak at 94'C but not for the solid dispersion at the same temperature.

Keywords — Ketoprofen, polyethyleneglycol, solid dispersion, dissolution.
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Table 1—Content of ketoprofen in ketoprofen-PEG4000
solid dispersion.

Ketoprofen : | mg of solid dispersion | Content of
PEG4000 equivalent to 10 mg | ketoprofen(%)
of ketoprofen
05:10 210 96.3+ 0.31*
1 :10 110 100.1+ 0.27
2 110 60 97.6+ 045
3 110 433 100.3£0.15
4 10 103.6+ 0.28
*Mean+ SD.
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Table II—-Content of Ketoprofen in Ketoprofen-PEG
6000 solid dispersion.

Ketoprofen : | mg of solid dispersion | Content of
PEG6000 equivalent to 10 mg | ketoprofen(%)
of ketoprofen
05:10 210 96.7t 0.43*
1 :10 110 100.3+ 0.17
2 110 60 100.7+ 0.65
3 110 433 99.8+ 0.35
4 110 35 103.1+0.37
*Mean= S.D.
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Figure 1—Dissolution profile of ketoprofen from ketop-
rofen-PEG4000 solid dispersion in distilled water at 37
+0.5C 100 rpm.
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Figure 2— Dissolution profile of ketoprofen from ketop-
rofen-PEG4000 physical mixture in distilled water at 37
+0.5C 100 rpm.
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Figure 3—Dissolution profile of ketoprofen from ketop-

rofen-PEG4000 0.5 : 10 (w/w) solid dispersion and phy-

sical mixture.
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Figure 4—Dissolution profile of ketoprofen from ketop-
rofen-PEG4000 1 : 10 (w/w) solid dispersion and physi-
cal mixture.
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Figure 5— Dissolution profile of ketoprofen from ketop-
rofen-PEG4000 2 : 10 (w/w) solid dispersion and physi-
cal mixture,
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Figure 6—Dissolution profile of ketoprofen from ketop-
rofen-PEG4000 3 : 10 (w/w) solid dispersion and physi-
cal mixture.
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Figure 7— Dissolution profile of ketoproferi from ketop-

rofen-PEG4000 4 : 10 (w/w) solid dispersion and physi-

cal mixture,
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Amount Dissolved (%)

60(min)

£o] 2:10, 3:10, 4:109 ILAENET 273
EEEY 2838 vuged, 21109 B, 3
7 E¢ £59 4o IARLE AEFEA ¢
Do) wj3] <f 6.8u), BF EFELS o 3502
3734t 311091 ZAf-ele 10844 TAEL
Bo] AEFH Qg vjs] o L7, EEF
EFEL oF 16¥]12 JERor, 4:10¢0 B¢, 20
oA nARAET BN EFEO o LIME
el AEFZE 4o go] goldFE 1A




EYdgAZHF

100

90 A
80 -
70 A
60
50
40
30
20 -
10

0 v T T L] T
10 20 40
Time

Amount Dissolved (%)

60(min)

Figure 8—Dissolution profile of ketoprofen from ketop-
rofen-PEG6000 solid dispersion in distilled water at 37
+0.5C 100 rpm.
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Figure 9—Dissolution profile of ketoprofen from ketop-

rofen-PEG6000 physical mixture in distilled water at 37
+0.5C 100 rpm.
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Figure 10— Dissolution profile of ketoprofen from ketop-
profen-PEG6000 0.5 : 10 (w/w) solid dispersion and ph-
ysical mixture.
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Figure 11— Dissolution profile of ketoprofen from ketop-
profen-PEG6000 1 : 10 (w/w) solid dispersion and phy-
sical mixture.
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Figure 12—Dissolution profile of ketoprofen-PEG6000
2:10 (w/w) solid dispersion and physical mixture.

<& Pure ketoprofen, [1 Solid dispersion 2 : 10, + Physi-
cal mixture 2:10

100
90
80
70
60 -
50
40 4
30 1
20 4
10

Amount Dissolved (%)

40
Time
Figure 13- Dissolution profile of ketoprofen-PEG6000
3:10 (w/w) solid dispersion and. physical mixture.
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Figure 14—Dissolution profile of ketoprofen-PEG6000
410 (w/w) solid dispersion and physical mixture.
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Figure 15— Comparision of X-ray diffration spectra of pure ketoprofen (top), PEG4000 (bottom), ketoprofen-PEG4000
solid dispersion 0.5 : 10 (1), physical mixture 0.5 : 10 (2), ketoprofen-PEG4000 solid dispersion 1 : 10 (3) and physical
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Figure 16— Comparision of X-ray diffration spectra of ketoprofen-PEG4000 solid dispersion 2 : 10 (5), physical mixture
2 110 (6), ketoprofen-PEG4000 solid dispersion 3 : 10 (7), physical mixture 3 : 10 (8), ketoprefen-PEG4000 soild dispe-
rsion 4 .10 (9) and physical mixture 4 : 10 (10).
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Figure 17— Comparision of X-ray diffration spectra of pure ketoprofen (top), PEG6000 (bottom), ketoprofen-PEG6000
solid dispersion 0.5 . 10 (1), physical mixture 0.5 : 10 (2), ketoprofen-PEG6000 solid dispersion 1 : 10 (3) and physical

mixture 1:10 (4).
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Figure 18— Comparision of X-ray diffration spectra of ketoprofen-PEG6000 solid dispersion 2 . 10 (5), physical mixture
2 110 (6), ketoprofen-PEG6000 soild dispersion 3 : 10 (7), physical mixture 3 : 10 (8), ketroprofen-PEG6000 soild
dispersion 4 : 10 (9) and physical mixture 4 : 10 (10).
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Figure 21— Comparision of DSC curves of ketoprofen-PEG4000 solid dispersion 2 : 10 (7) and physical mixture (8).
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Figure 22— Comparision of DSC curves of pure ketoprofen (1) and PEG6000 (2).
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Figure 23--Comparision of DSC curves of ketoprofen-PEG6000 solid dispersion 0.5 © 10 (3), physical mixture (4),
ketoprofen-PEG6000 solid dispersion 1: 10 (5) and physical mixture (6).
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Figure 24— Comparision of DSC curves of ketoprofen-PEG6000 solid dispersion 2 . 10 (7) and physical mixture (8).
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