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Abstract : The osmotic delivery systems are based on osmosis. The transverse diffusion of water through
a porous membrane from a medium with a low osmotic pressure to a medium with a high osmotic pressure.
Nifedipine tablet dosage forms of Procardia XL® (Pfizer) and Adalat® (Bayer) are commercialized systems
of this type that push—pull osmotic tablet operates successfully in delivering water—insoluble drugs. We
prepared osmotic pellet system by fluidized bed coating method, and model—drug used nifedipine. The
osmotic pellet system was composed of the core material, the swelling and osmotic pressure layer, the
drug coating layer, and the porous membrane. This work is performed to investigate the effect of
different factors, such as composition and thickness of membrane. The osmotic pellet has been successfully
prepared by fluidized bed coating technology. The drug release behavior depended on the increase of CA
ratio and thickness in porous membrane. The morphology of the osmotic pellet before and after the
dissolution test were observed by SEM. In conclusion, we found that the drug release of osmotic pellet
depended on the composition and coating thickness of porous membrane.

Keywords : nifedipine, osmotic pellet system, porous membrane, drug release, fluidized bed coater.
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Table 1. The Formulation of Seed Layer

Ingredients Weight (g) Weight (%)
Sugar sphere 1,000 19.01
Lactose 666 12.67
Fructose 166 3.16
HPMC (E5) 66.3 1.26
KCl1 80.5 1.53
SiOy 14.7 0.28
PEG 6000 13.15 0.25
Water 916.3 17.42
Ethanol 669.6 12.73
Acetone 1,665.8 31.67
Total 5,258.35 99.98
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Table 2. The Formulation of Drug 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
SiO. 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 5,888.5 99.99

Table 3. The Formulation of Porous Membrane Layer

CA : Eudragit® RS/Weight (g)

Ingredients
1:9 1:1 9:1
Drug layer 600 600 600
CA 0.9 4.52 8.13
Eudragit® RS 100 8.13 4.52 0.9
HPC 7.32 7.32 7.32
PEG200 0.72 0.72 0.72
TEC 1.26 1.26 1.26
Water 7 7 7
Ethanol 37 37 37
Acetone 366 366 366
Total 1028.33 1028.34 1028.33
Table 4. Coating Machine Condition
Seed Drug  Membrane
Process parameter
layer layer layer

Inlet temperature (C) 35~38 33~35 28~30

Outlet temperature (C) 33~35 30~34 27~28

Nozzle diameter (mm) 1.2 1.2 1.2

Atomization pressure (bar) 2.0 2.0 2.0

Spray rate (gmin %) 14~17  12~15 8
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Figure 1. Schematic diagram of osmotic pellet.
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Figure 3. SEM images of the osmotic pellet at each step. (a)
seed layer, (b) drug layer, and (¢) porous membrane (original
magnification X 80).
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