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Studies on Solid Dispersion System of Ketoconazole

Chi-Ho Lee, Ki-Heun Kim, Woo-Sik Choi and Jung-Ryang Kim
College of Pharmacy, Pusan National University, Pusan 609-735, Korea
(Received February 10, 1991)

Dissolution profiles of ketoconazole in solid dispersion system (SDS) were investigated in the
second fluid (pH 6.8) for the dissolution test (KPV). PVP K-30 and methyl cellulose were used
as carriers in SDS, and chloroform as a solvent. Computer optimization technique was applied
to obtain an optimum formula of SDS, and the following results were obtained; 1) Dissolution
rate of ketoconazole in SDS was larger than that of pure ketoconazole in the second fluid of pH
6.8. 2) PVP K-30 and methyl cellulose were good carriers for SDS of ketoconazole. Moerover,
PVP K-30 was better than methyl cellulose. 3) The optimum formula of ketoconazole SDS obtained
from computer optimization technique was chloroform 175 m/, PVP K-30 5g and methyl cellulose
0.2g per 1g of ketoconazole. 4) The experimental value of Ag (Amount released from ketoconazole
tablet during 60 minutes) obtained from SDS by optimum formula agreed well with the value

calculated by polynomial regression equation.

Keywords — Ketoconazole, solid dispersion system, computer optimization, contour graph.
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Table 1—Experimental Design for Three Factors and
Two Levels

Formulation Factor level in coded form
No. X X, X3
1 1 1
2 1 -1
3 -1 1
4 -1 -1
5 -1 1 1
6 -1 1 -1
7 -1 -1 1
8 -1 -1 -1
9 2 0 0
10 -2 0 0
11 0 2 0
12 0 -2 0
13 0 0 2
14 0 0 -2
15 0 0 0

Table II—Physical Amount and Statistical Code for
Experiments

Factor level in coded form
-2 -1 0 1 2
X;; chloroform(ml) 50 100 150 200 250
Xy; PVP K-30(g) 1 2 3 4 5
X3; methyl cellulose(g) 02 04 06 08 10

Factor

In 28 E(PVP K-30 | MW=40,000)& Tokyo
Kaseiol] T2ja wAAERQ 20} S45HEL
Wakorto| Al 791319ith S22 X E, oMHEVEY,
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. Dissolved in Chloroform(50~250 m/)

. Addition of 1~5g of PVP K-30

. Addition of methy!l cellulose(0.2~1g)

. Mixing for 10 min with stirring

. Removal of solvent in Vacuo

. Drying at 40T for 48 hrs in vacuum oven
. Grinding

[ = > TS ) B R U R \- R o]

8. Seiving with 100 mesh seive.

Chart 1—Solid dispersion system of ketonazole/chloro-
form/PVP K-30/methylcellulose
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Fig. 1—Standard calibration curve of ketoconazole
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Fig. 2~ Chromatograms of ketoconazole(A), PVP K-30(B),
methyl cellulose(C), corn starch(D) and solid dispersion
System(E)

SRR L L

XE AYHY : dago], X AEIUSY T5).

ool El X2

Zr Bde] agrtEadS Fig 20] UERATh
Ax AEIUZE, Bx PVP K-30, Cx WAdE=R
22, DE SFFREy, Ex o8 4 A B, C
2 D7t 258 FAY Z=epEIgont o7
A} AEFUE9 retention timeE 512822 TRE
E3 B, C, D= dA3] @A EolA Bt uted
Zo] AEF}ES HPLC AR JFS vl
AR Fes ¢ F YAk a3z FEAFPAA
AR tAo 2 AT AN sl BT Al 2
o] PaFo| sl E BAYXNE AHgste] BAst
gom Ao AEIUES FEE AFANA A
e =g

E-E e

FA HAEolE E

Fig. 3& AE34YE(A), PVP K-30(B), WIS
202(0), 293 3¥E(D) 2 2AEMAE, P
g 7 849 54 23 ¥l F UehfoA=
gg 23, dgste] A FAENE ARE Y

D

F

Fig. 3-—Photomicrographs of ketoconazole and carriers by scanning electron microscope; Key:
A) ketoconazole, B) PVP K-30, C) methyl cellulose, D) physical mixture and solid dispersion system E) X 120 and

F) X 600
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Fig. 4— X-ray diffraction spectra of ketoconazole(A),

PVP K-30(B), methyl cellulose(C), physical mixture(D)

and solid dispersion system(E).
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Fig. 5—DSC thermograms of ketoconazole(A), PVP K-
30(B), methy! cellulose(C), physical mixture(D) and solid
dispersion system(E)
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Fig. 6—Dissolution curves of ketoconazole tablets in the

second fluid at 37C

@®: pure ketoconazole, A: physical mixture, O: solid dis-

persion system

Table III— Regression Coefficients for Optimum Regres-
sion Equation of Ag of Ketoconazole Determined by
Multiple Regression Analysis

Regression coefficient Values
ao 9.072
a;(Xyp) —0.072
(Xy) 0.872
a3(Xs) —0.160
an(Xy)? —0.751
an(Xo)? —0.254
ag(Xs)? 0.099
a(X1X) 0.430
213X, Xs) —0.221
223(XoXs) 0.027
r : 0974
F 20.63

r: Multiple correlation coefficient
F: Level of significance, Ag: Amount dissolved within
60 min.
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Table IV—Comparison of Experimental Values and Cal-
culation Values by Computer for Aso

Formulation Ago(ug/ml)
No Experimental Calculation
: Values Values

1 8919 9.043
2 9.420 9.749
3 6.7 6.881
4 6.352 6.703
5 8.293 8.273
6 8.939 9.087
7 7.831 7.831
8 7556 7.761
9 6.249 5.924

10 6.213 6.212

11 9925 9.8

12 6.518 6.312

13 9.124 9.15

14 10.139 9.786

15 9401 9.072
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Fig. 7—Contour plot of As as a function of methyl
cellulose and PVP K-30 at a constant amount of
chloroform(X;=0)
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Fig. 8—Contour plot of Ag as a function of chloroform
and methyl cellulose at a constant amount of PVP K-
30(X.=2)
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Fig. 9—Contour plot of Ag as a function of chloroform
and PVP K-30 at a constant amount of methyl cellulose
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Table V—The Condition of Optimum Formula for Solid
Dispersion System of Ketoconazole 1g

Variables Code level Physical amount
X (chloroform) 0.5 175 mi
X,(PVP K-30) +2 5¢
Xs(methyl cellulose) -2 0.2g

Table VI—Comparision of Experimental Value and Cal-
culation Value of Solid Dispersion System by Optimum
Formula at 37°C in the Second Fluid

Response Experimental Value Calculation Value

Dissolution Amount

11.577 11671
Asopg/ml)
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