oF 4 8k 3} 2] (1991), #2148 A1%
J. Kor. Pharm. Sci, Vol. 21, No. 1, 1-10(1991)

HIEIFZ0|E E2HE NHI=x 3._
AEZZHO| Ao ut

o o' umEs g
S=chstm ok
(19914 1

1|X1IE-|—51

JIHI ﬂl-'-
.I.

Controlled Release Properties of Ketoprofen from Methacrylate Polymer Gels

Kun Han', Jeong-Sook Park, Nak-Seo Kim*, Youn-Bok Chung and Cheol-Hee Cha
College of Pharmacy, Chungbuk National University, Cheongju, Korea
*Dept. of Pharmaceutics, Kyushu University, Fukuoka, Japan
(Received January 15, 1991)

Hydrogels containing ketoprofen were prepared by adding NaOH or Ca(OH); solution to Eudragit
L, S and Eudispert hv at various concentration. And xerogels were prepared by drying hydrogels.
On the other hand, organogels containing ketoprofen were prepared by mixing Eudragit L or S
and propylene glycol. Effects of polymer content and base on drug release were investigated using
KP V dissolution method. The release rate of ketoprofen from Eudragit L & S hydrogel decreased
with increasing in polymer content. And the drug release rate from cal. hydroxide based gels were
more decreased than that from sod. hydroxide based gels. At pH 7.2 dissolution medium, the release
of ketoprofen from Edispert hv hydrogel followed apparent zero order kinetics. The release of
ketoprofen from xerogel involved in simuitaneous absorption of water and desorption of ketoprofen
via a pH-dependant swelling controlled mechanism. The release of ketoprofen from Eudragit S
organogels followed apparent zero order kinetics, providing strong evidence for a surface erosion

mechanism.

Keywords — Hydrogel, xerogel, organogel, swelling, erosion, pH dependant, release mechanism,

zero order release.
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Table 1—Chemical Structures and Physical Properties of Eudragit® and Eudispert®

CHy(H)

CH;(H) (|3H3(H)

(|3=O R C=0
0O-Alkyl (l)-Alkyl
Products R Solubility or
Permeability
Aminoalkyl methacrylate copolymers:
Eudragit E 100 — COOCH,CH,N(CHz). soluble in gastric juice to pH 5
expandable and permeable above pH 5
Methacrylic acid copolymers:
Eudragit L 100-55 soluble in intestinal juice above pH 55
Eudragit L 100 —COOH soluble in intestinal juice above pH 6
Eudragit S 100 soluble in intestinal juice above pH 7
Eudispert hv soluble in intestinal juice
Aminoalkyl methacrylate copolymers:
Eudragit RL 100 ~COOCHCH, readily permeable
Eudragit RL PM readily permeable
Eudragit RS 100 N*+(CH3):Cl™ poorly permeable

Eudragit RS PM

poorly permeable
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add NaOH or Ca(OH), soln.

mixing in mortar for 5 min.

allow to stand 24 hr.
at room temp.

Eud.Hydrogel

drying in vacuum drying
oven for 48 hr.

Eud.Xerogel

Scheme 1—Preparation of Eud. (Eudragit L, Eudragit
S and Eudispert hv) hydrogels and xerogels containing
ketoprofen.
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Table II—Physical properties of Eudragit L. S and Eudi-
spert hv hydrogels containing 1% ketoprofen neutrali -
zed with sodium hydroxide or calcium hydroxide.

Polymer Contents Base Concentrations Gel States

Eudragit L 10% NaOH 35 mEq Sol
Ca(OH); 55 mEq P.
15% NaOH 45 mEq  Sol.
Ca(OH); 75 mEq P.
20% NaOH 50 mEq P.
Ca(OH). 70 mEq P.
Eudragit S 10% NaOH 3.25mEq P.
Ca(OH), 50 mEq P.
15% NaOH 35 mEq P.
Ca(OH), 7.0 mEq Sp.
20% NaOH 40 mEq P.
Ca(OH), 85 mEq Sp.
Eudispert hv 5% NaOH 50 mEq P.
NaOH 70 mEq P.
10% NaOH 50 mEq P.
NaOH 70 mEq P.
15% NaOH 50 mEq P.
NaOH 70 mEq P.

Sp:: Sponge P.: Paste Sol.: Solution
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Figure 1—Dissolution curves of ketoprofen from Eudra-
git L hydrogels neutralized with sodium hydroxide con-
taining 1% ketoprofen by paddle method at 37C, 50
rpm, pH 7.2 phospate buffer.
O Eudragit L 10% NaOH 3.5 mEq, ® Eudragit L 15%
NaOH 45 mEq, ® Eudragit L 20% NaOH 5.0 mEq
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Figure 2— Dissolution curves of ketoprofen from Eudra-
git S hydrogels neutralized with sodium hydroxide con-
taining 1% ketoprofen by paddle method at 37C, 50
rpm, pH 7.2 phospate buffer.

O Eudragit S 10% NaOH 3.25 mEq, @ Eudragit S 15%
NaOH 3.5 mEq, ® Eudragit S 20% NaOH 4.0 mEq
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Figure 3 —Dissolution curves of ketoprofen from Eudra-
git L hydrogels neutralized with calcium hydroxide con-
taining 1% ketoprofen by paddle method at 37C, 50
rpm, pH 7.2 phospate buffer.

O Eudragit L 10% Ca(OH); 5.5 mEq, @ Eudragit L 15%
Ca(OH), 75 mEq, @ Eudragit L. 20% Ca(OH), 7.0
mEq
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Figure 4-—Dissolution curves of ketoprofen from
Eudispert hv hydrogels neutralized with sodium hydro-
xide containing 1% ketoprofen by paddle method at 37
C, 100 rpm, pH 7.2 phospate buffer.

O Eudispert 5% NaOH 7.0 mEq, ® Eudispert 10%
NaOH 7.0 mEq, @ Eudispert 15% NaOH 7.0 mEq
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Figure 5—Dissolution curves of ketoprofen from
Eudispert hv hydrogels neutralized with sodium hydro-
xide containing 1% ketoprofen by paddle method at 37
%, 100 rpm, pH 7.2 phospate buffer.
O Eudispert hv 15% NaOH 7.0 mEq, ® Eudispert hv
15% NaOH 5.0 mEq
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Figure 6—Dissolution curves of ketoprofen from
0 1 1 — 1 ) Eudispert hv hydrogels containing 1% ketoprofen by
1 2 3 4 5 pH shift test at 37C, 100 rpm.
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O Eudispert hv 5% NaOH 7.0 mEq, & Eudispert hv
10% NaOH 7.0 mEq, @ Eudispert hv 15% NaOH 7.0

Ly

12

10

Ketoprofen Dissolved(mg)
o
S

pH of Dissolution Medium

4
12
2
0 L L . s 0
1 2 3 4 5
Time(hr)

Figure 7—Dissolution curves of ketoprofen from 15%
Eudragit L, S xerogel containing 2.5% ketoprofen by
pH shift test at 37C, 100 rpm.

O Eudragit L 15% NaOH 4.5 mEq, ® Eudragit L 15%
Ca(OH), 7.5 mEq, O Eudragit S 15% NaOH 3.5 mEq,
W Eudragit S 15% -Ca(OH), 7.0 mEq
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Figure 8 —Dissolution curves of ketoprofen from Eudra-
git S xerogel neutralized with sodium hydroxide contai-
ning 2.5% ketoprofen by pH shift test at 37C, 100 rpm.
O Eudragit S 10% NaOH 3.256 mEq, ® Eudragit S 15%
NaOH 35 mEq, @ Eudragit S 20% NaOH 4.0 mEq
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Figure 9—Effect of Eudragit S content on time course
of swelling ratio for Eudragit S xerogels by basket me-
thod at 37C, 100 rpm, purified water.
O Eudragit S 10% NaOH 3.25 mEq, @ Eudragit S 15%
NaOH 35 mEq, @ Eudragit S 20% NaOH 4.0 mEq
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Figure 10— Dissolution curves of ketoprofen from Eud-
ragit S xerogel neutralized with calcium hydroxide con-
taining 2.5% ketoprofen by pH shift test at 37¢, 100
rpm.

O Eudragit S 10% Ca(OH); 55 mEq, @ Eudragit S 15%
Ca(OH); 7.0 mEq, ® Eudragit S 20% Ca(OH), 85
mEq

gt zAY AZAY fEA §Po) BE
$20RFAES U Aoz FEPEe 20 F
Ag ol olo] pH o1&4 B2PES el

J. Kor. Pharm. Sci, Vol. 21, No. 1(1991)

1 —



Swelling Ratio
w
)

2 i
1k
1 2 3
Time(hr)

Figure 11—Effect of Eudragit S content on time course
of swelling ratio for Eudragit S xerogels by basket me-
thod at 37C, 100 rpm, purified water.

O Eudragit S 10% Ca(OH), 5.5 mEq, @ Eudragit S 15%
Ca(OH), 70 mEq, @ Eudragit S 20% Ca(OH). 85
mEq
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Figure 12— Dissolution curves of ketoprofen from Eud-
ragit L organogels containing 1% ketoprofen by paddle
method at 100 rpm, pH 7.2 phosphate buffer.
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Figure 13—Dissolution curves of ketoprofen from Eud-
ragit S organogels containing 1% ketoprofen by paddle
method at 100 rpm, pH 7.2 phosphate buffer.
O Eudragit S 20%, ® Eudragit S 25%, ® Eudragit S
30%, O Eudragit S 35%, B Eudragit S 40%
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Figure 14—Dissolution curves of ketoprofen from 30%
Eudragit S organogels containing 1% ketoprofen by pad-
dle method at 100 rpm, pH 7.2 phosphate buffer.
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