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Preparation and Release Characterization of
Osmotic Granule Nifedipine Delivery System
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ABSTRACT - The objective of this study was to confirm the effect of the type of dissolution media and paddle speed on
nifedipine (ND) release profile from osmotic granule and the storage stability. Osmotic granule was manufactured by flu-
idized bed coating method. At each coating step, morphology of osmotic granule was differed. The size of osmotic granule
was 750 pm at 3 wt% membrane thickness. ND release was changed in diverse dissolution media, paddle speed. ND release
is governed by not only osmotic pressure but diffusion from osmotic granule. ND release from osmotic granule decreased
as storage period increased. These may be caused by liquid excipient which has low molecular weight. Storage stability of
osmotic granule could be improved by removing liquid excipient from semipermeable membrane.

Key words ~ Nifedipine, Osmotic granule, Fluidized bed coating, Drug release profile, Storage stability
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Table I-The Formulation Compositions of Osmotic Granules
for Swellable Layer

. Ratio (%)
Ingredients
Seed
Sugar sphere 19.01
Lactose 12.67
Fructose 3.16
HPMC Es 1.26
KCl 1.53
Si0, 0.28
PEG 6000 0.25
Water 17.42
Ethanol 12.73
Acetone 31.67
Total 100.00

Table II-The Formulation Compositions of Osmotic Granules
for Drug Layer

. Ratio (%)
Ingredients
Drug

Seed 16.98
Lactose 10.61
Fructose 3.71
HPMCE; 1.27
KCl1 042
Si0, 0.37
PEG 6000 0.32
Nifedipine 3n
Tween 80 021
Water 12.73
Ethanol 17.83
Acetone 31.83
Total 100.00
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Table HI-The Formulation Compositions of Osmotic Granules

for Membrane
Ratio (%)
Ingredients
Membrane® Membrane®

Drug layer 23.33 23.45
CA 0.76 0.76
Eudragit RL 0.45 0.45
HPC 0.50 0.50
PEG 200 0.49 0.49
Glycerol 0.49 ¢
Tween 80 0.82 0.82

-TEC 0.07 0.07
Water 0.66 0.66
Ethanol 6.58 6.61
Acetone 65.85 66.19
Total 100.00 100

*before improvement of storage stability.
Pafter improvement of storage stability.
“elimination to improve storage stability.

Table IV-The Conditions of Fluidized Bed Coater to
Manufacture Osmotic Granule

Condition
Outlet temperature 28°C~32°C
Inlet temperature 27°C~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-The diagram of osmotic granule with nifedipine (a) semi-
permeable membrane, (b) drug layer, (c) swellable polymer layer and
(d) sugar core.

J. Kor. Pharm. Sci., Vol. 36, No. 1(2006)



14 B4 - 295 - o5 -

o8 - BEA

7 - olehy

©

(€)

Figure 2-SEM morphology of osmotic granule; (a) drug layer, (b) semipermeable membrane, (c) cross-section before dissolution test, (d)
cross-section after dissolution test, and (¢) surface after dissolution test.
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Figure 3-Scheme of Adalat®; (a) before operation and (b) after op-
eration.
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Figure 4-Release profile of Adalat® in simulated intestinal juice
with Tween80 at 100 rpm, 37.540.5°C for 24 hrs (n=>5).
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Figure 5-Release profile of osmotic granule in different dissolution
media at 100 rpm, 37.520.5°C for 24 hrs (n=3).
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Figure 6—Release profile of osmotic granule in simulated intestinal
juice with Tween80 at different paddle speed, 37.5+0.5°C for 24 hrs
(n=3).
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at 100 rpm, 37.5£0.5°C for 24 hrs (n=3); * : before improvement of
storage stability, and ® : after improvement of storage stability.
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