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Abstract : Osmotic pellet, which consisted of water—swellable seed layer, drug layer, and porous mem—
brane layer, has been widely utilized in oral drug delivery system. In this work, we describe the preparation
of osmotic pellet with nifedipine as model drug and a mixture of cellulose acetate (CA) and Eudragit RS as
membrane layer, and then examined the drug release behavior on the variation of the thickness change of
membrane layer (CA and Eudragit RS) and release media. Furthermore, we examined the nifedipine
release behavior using sodium alginate as a potential membrane candidate. Osmotic pellet was obtained in
the quantitative yield by fluidized bed coater. Osmotic pellet exhibited the round morphology and the size
ranging 1500~1700 um in SEM. The nifedipine release decreased as the thickness of membrane layer
(CA and Eudragit RS) increased. In addition, it observed that there is difference of release amount in between
intestinal juice (pH 6.8) and gastric juice (pH 1.2). In the case of osmotic pellet coated with sodium alginate,
nifedipine release behavior depended on the crosslinking of sodium alginate layer. In conclusion, we found
that various membrane layers could control the release amount of nifedipine.

Keywords : osmotic pellet, fluidized bed coater, sodium alginate, Eudragit RS.
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Table 1. The Formulation of Swelling Agent-Containning Layer
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Table 4. The Formulation of Sodium Alginate Layer

Ingredients Weight (g) Weight (%) Ingredients Weight (g) Weight (%)
Sugar sphere 1000 19.01 Sugar sphere 600 48.72
Lactose 666 12.67 Sodium alginate 15 1.22
Fructose 166 3.16 PEG6000 1.5 0.12
HPMC (E5) 66.3 1.26 Talc 15 1.22
KCl 80.5 1.53 Acetone 100 8.12
Si0z 14.7 0.28 Water 500 40.60
PEG 6000 13.15 0.25 Total 1231.5 100
Water 916.3 17.42

Ethanol 669.6 12.73 Table 5. Coating Parameters for the Nifedipine Layering, Polymer
Acetone 1665.8 31.67 Coating, and Sodium Alginate Coating of Sugar Sphere

Total 5258.35 99.98

Table 2. The Formulation of Nifedipine-Containning Layer

Ingredients Weight(g) Weight (%)
Seed layer 1000 16.98
Lactose 625 10.61
Fructose 218.5 3.71
HPMC(E5) 74.8 1.27
KCl 24.7 0.42
Si0g 21.8 0.37
PEG 6000 18.8 0.32
Nifedipine 218.5 3.71
Tween 80 12.4 0.21
Water 750 12.73
Ethanol 1050 17.83
Acetone 1874 31.83
Total 5888.5 99.99

Table 3. The Formulation of Porous Membrane Layer

Ingredients Weight (g) Weight (%)
Drug layer 600 36.62
CA 10.3 0.63
Eudragit RL 100 6.16 0.38
HPC 15.3 0.93
PEG200 6.73 041
TEC 1 0.06
Water 9 0.55
Ethanol 90 5.49
Acetone 900 54.93
Total 1638.49 100
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Process parameter i . . .
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Inlet temperature (C) 31~33 27~32 55~58
Outlet temperature (C) 27~31 26~30 50~53
Nozzle diameter (mm) 1.2 1.2 1.2
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Spray rate (gmim ™) 12 8 10
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Figure 1. The mechanism of drug release from the osmotic pellets. (a) before dissolution and (b) during dissolution.
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Figure 2. Dissolution profile of drug pellet in different membrane
coating level (1.5% (W), 3% (@), and 5% (A)).
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Figure 3. Dissolution profile of uncoated drug (M, porous mem-—
brane coated (@), and sodium alginate coated(A) pellets.
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Figure 5. Scanning electron micrograph of sodium alginate 3% coated pellet. (a) before dissolution test, (b) cross—section before
dissolution test, (c) after 24 hrs, and (d) cross—section after 24 hrs.
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