kA 8H8] %] (1996), #1267 #] 3 &
J. Kor. Pharm. Sci., Vol. 26, No. 3, 187-192(1996)

UYZMUIEE W HIIHE SRS MUM HEAA HF
40| - OlHZE" - OlEiY - BET - T

ZIRICYSIT oF5tcH et
(19963 74 64 H+)

Sustained Release Matrix Tablet Containing Sodium Alginate and Excipients
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The matrix tablet containing sodium alginate and CaHPO, can release drugs in a controlled
fashion from hydrogel with gelling and swelling due to their interaction as water penetrates
the matrices of the tablet. The purpose of this study was to evaluate release characteristics of
the matrix tablet varying the amount of sodium alginate, CaHPO, and other excipients such
as chitosan. hydroxypropyl methylcellulose (HPMC) and Eudragit® RS100 in the simulated
gastric and intestinal fluid. The practically soluble ibuprofen was used as a model drug. The
release profiles of matrix tablet in the gastric fluid as a function of sodium alginate/CaHPO,
ratio was not pronounced because of low solubility of drug and stability of alginate matrices.
However, release rate of drug from the matrix tablet in the intestinal fluid was largely
changed when sodium alginate/CaHPO, ratio was increased, suggesting that the ratio of
sodium alginate/CaHPO, was an important factor to control the gelling and swelling of the
matrix tablet. The incorporation of other excipients into the matrix tablet also influenced the
release rate of drug. The chitosan and HPMC decreased the release rate of drug. No release of
drug was occurred when Eudragit® RS100 was added into the tablet. The retarded release of
matrix tablet when excipients were added resulted from the hindrance of swelling and gelling
of the matrix tablet containing sodium alginate and CaHPOQ,. The hardness and bulk density
of the matrix tablet was not correlated with release rate of drug in the study. From these
findings. the ratio of sodium alginate and CaHPO, in the matrix tablet in addition to

incorporation of excipients could be very important to control the release rate of drug in
dosage form design.

Keywords— Matrix tablet, Sodium alginate, CaHPO,, Excipients, Chitosan, HPMC, Eudragit®
RS100, Release rate. Hardness, Bulk density
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Table I- The Formulation Percentage by Weight of Matrix Tablet Containing Sodium Alginate and Various

Excipients

Formulation Al A2 A3 A4 A5 AC1 AC2 AH AR .
Ibuprofen' 30.8 30.8 30.8 30.8 30.8 30.8 30.8 30.8 30.8
CaHPOy, - 2H,0O 64.6 63.1 61.5 52.3 36.9 61.5 61.5 61.5 61.5
Sodium Alginate 3.1 4.6 6.2 15.4 30.8 - 3.1 3.1 3.1
Magnesium stearate 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Chitosan - - - - 6.2 3.1 - -
Eudragit RS® 100 - - - - - - - 3.1
HPMC - - - - - - 3.1 -
Total % 100 100 100 100 100 100 100 100 100

! The amount of drug used was invariably 100 m
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Figure 1—Schematic diagram of the occurrence of gelling and swelling of matrix tablet containing sodium

alginate and CaHPO,.
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Figure 2— Dissolution profiles of ibuprofen from
alginate matrix tablet in the simulated gastric
fluid as a function of ratio of sodium alginate and
CaHPO,. The formulation codes are designated as
A2 (0), A3 (o), Ad(A) and A5 (V).
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Figure 3 — Dissolution profiles of ibuprofen from
alginate matrix tablet in the simulated intestinal
fluid as a function of ratio of sodium alginate and
CaHPO,. The formulation codes are designated as Al
(0), A2 (D), A3 (), A4 (V) and A5 (©O).
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Figure 4—Effect of various excipients on the
dissolution profiles of ibuprofen from alginate
matrix tablet in the simulated gastric fluid. The
formulation codes are designated as A3 (0), AC1
(3), AC2 (A) and AH (V) and AR (©).
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Figure 5§ — Effect of various excipients on the
dissolution profiles of ibuprofen from alginate matrix
tablet in the simulated intestinal fluid. The
formulation codes are designated as A3 (0), AC1 (o), -
AC2 (&) and AH (V) and AR (©).
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Table II— The Correlation of Tablet Hardness and Bulk Density with Release Rate of Matrix Tablet Containing
Sodium Alginate and Various Excipients in Simulated Intestinal Fluid at 4 and 6h.

Formulations Bulk density Hardness % Released
(g/mb) (kP) 4 h 6 h
Al 1.68+0.19 9.37+1.10 5.2+ 4.8 17.6 £5.7
A2 1.62+1.20 11.1£2.29 69.9+£12.0 98.8 £2.5
A3 1.28+0.05 6.40+0.36 67.8+10.5 100.1 £3.4
AC1 1.36+0.06 4.40+2.69 10.4x= 5.3 15.6 £8.9
AC2 1.49%0.07 6.17+1.15 51.1£17.8 95.4 6.7
AH 1.56+0.06 9.53+2.15 0.88+0.67 1.17+0.54
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