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Abstract : To improve the type error of osmotic tablet which is one of the drug delivery system, osmotic granule could be
manufactured by fluidized bed coating. It has drug layer containing different amount of osmogant and is coated with
membrane including different types of binder. We confirmed that the morphology of osmotic granule was different at each
coating step. The more amount of osmotic agent, the faster drug release was observed due to increasing the driving force fo:
drug release from osmotic granule. And drug release from osmotic granule coated with membrane using different types of
binder was differed by solubility of binders to water. The formation of pore in membrane was confirmed by SEM and DSC
Membrane using water soluble binder released more amount of drug. From these results, we assured that difference of
osmotic pressure between the inside and the outside of granule and porosity of membrane have an effect on drug release

from osmotic granule.
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Table 1. The Formulations of Bead for Controlled Release of Nifedipine

Ratio (%)
Ingredients Drug Drug Drug  Membrane Menbrane
Seed 1 oe e 18 e
Sugar sphere  19.01
Seed 17.05 16.98 16.97
Drug layer 24.01 2401
Lactose 12.67 10.65 10.61 10.60
Fructose 3.16 3.73 3.7 3.70
CA 0.82 0.32
Eudragit RL 0.48 0.48
HPMCEs 1.26 1.28 1.27 1.27 0.51
HPC 0.51
KCl 1.53 042 0.50

Si0; 0.28 0.37 0.37 0.37
PEG6000  0.25 0.32 0.32 0.32

PEG 200 0.50 0.50
Nifedipine 3.73 371 370
Glycerol 0.50 0.50
Tween 80 021 0.21 0.21 0.85 0.85
TEC 0.07 0.07

Water 17.42 12.78 12.73 12.72 0.68 0.68
Ethanol 12.73 1791 17.83 17.82 6.78 6.78
Acetone 31.67 31.97 31.83 31.81 64.80 64.80

Total 100.00 10000 10000 10000  100.00  102.00

“23Different amount of osmotic agent (0~3%) in drug layer. **Differen: types
of membrane binder in membrane.

Table 2. The Coating Conditions of Bead for Controlled Release of
Nifedipine

Condition
Outlet temperature 28~32 C
Inlet temperature 27~42 C
Inlet air pressure 2.0~2.1 Torr
Spray air 1.2~2.4 Torr
Flow 14~18 mL/m
Partition height 15 mm
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Figure 1. Structure of osmotic granule, (a) membrane, (b) nifedipine
drug layer, (c) swellable polymer layer, and (d) sugar sphere.
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Figure 2. SEM photographs of the bead, (a) seed layer, (b) drug layer,
and (c) osmotic granule coated with 3.5% membrane (original ma-
gnification : X 150).
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Figure 3. SEM photographs of the membrane having HPMC as mem-
brane binder, (a) membrane surface before dissolution, (b) membrane
cross section before dissolution, (¢) membrane surface after dissolu-
tion, and (d) membrane cross section after dissolution (original ma-
gnification : X 500).
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Figure 4. SEM photographs of the membrane having HPC as mem-
brane binder, (a) membrane surface before dissolution, (b) men:brane
cross section before dissolution, (¢) membrane surface after dissolu-
tion, and (d) membrane cross section after dissolution (originzl ma-
gnification : X 500). )
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Figure 5. DSC of membrane using HPC binder before and after
dissolution.
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Figure 6. The mechanism of drug release from the osmotic granule (a)
before dissolution, and (b) during dissolution.
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Figure 7. The release profile of nifedipine with different amount of
osmotic agent in drug layer.
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Figure 8. The release profile of nifedipine with different types of
membrane binder in membrane.
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