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Controlled Release of Nifedipine in Multi-layered Granule System
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ABSTRACT — Multi-layered granules were prepared by a fluidized-bed coater and uniformed granules were obtained with
a size range between 950~ 1000 um in diameter. The granule system was composed of three layers, i.e. seed layer with sugar
sphere bead and a water-swellable polymer, middle layer with a drug, solubilizer and polymer, and the top layer of porous

membrane with a polymeric binder.

The aim of this work is to find out the dependence of a drug dissolution rate on the amount of a water-soluble binder and

a solubilizer in the granule system.

The results showed that the higher amount of hydrophilic binder in the porous membrane, gave the bigger pore size and
porosity and made faster dissolution rate and also the higher amount of solubilizer in drug layer enhanced the dissolution

rate of drug.

Key words — Multi-layered granule, Nifedipine, Fluidized-bed coater, Porous membrane, Solubilizer, Binder
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Table 1-Formulations of Seed and Drug Layer for Multi-
layered Granule

Ratio (%)
Ingredients
Seed Drug I*! Drug I1%2
Sugar sphere 20.04

Seed 17.04 17.04
Lactose 11.19 9.82 9.82
Fructose 3.07 3.59 3.59
HPMC ES 1.44 1.52 1.52
KcCl 1.51 0.35 0.35
Si0, 02 0.21 0.21
PEG 6000 0.31 0.35 035
SLS 02 1.18
Nifedipine 3.75 3.75
Tween 80 0.25 0.25
Water 16.86 12.99 12.99
Ethanol 12.79 15.64 15.64
Acetone 32.59 34.29 33.31
Total 100.00 100.00 100.00

a-2Different ratio of solubilizer (0.5, 3%) in solid content of drug layer.

Table 2—-Formulations and Porosity of Membrane for Multi-
layered Granule

Ratio (%)
Ingredients
Membrane I’ Membrane 11> Membrane I11”

CA 1.08 1.08 1.08
Eudragit RL 0.63 0.63 0.63
HPC 0.23 0.68 1.33
PEG 200 0.40 0.40 0.40
Glycerol 0.40 0.40 0.40
Tween 80 1.12 1.12 1.12
TEC 0.10 0.10 0.10
Water 0.90 0.90 0.90
Ethanol 8.96 8.96 8.96
Acetone 86.18 85.73 85.08
Total 100.00 100.00 100.00
Porosity 42.83 53.79 65.91

P2 Different ratio of binder (6%, 15%, 26%) in solid content of
membrane.
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Table 3—Coating Conditions

Conditions
Outlet temperature 30°C~35°C
Inlet temperature 32°C~40°C
Inlet air pressure 2.0~2.1 Torr
Spray air 1.2~2.4 Torr
Flow 8~20 mL/min
Partition height 15~20 mm
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Figure 1-Schematic diagrams of multi-layered granule.
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Figure 2-SEM photograph of granule, (A) granule coated with seed layer, (B) granule coated with drug layer, and (C) granule coated with

membrane (original magnification : x100).
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Figure 3-SEM photographs of the membrane containing different ratio of binder before dissolution, (A) and (D) Membrane [ surface and
cross-section, (B) and (E) Membrane II surface and cross-section, and (C) and (F) Membrane IIT surface and cross-section (original mag-

nification : x500).
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Figure 4-SEM photographs of the membrane containing different ratio of binder after dissolution, (A) and (D) Membrane I surface and cross-
section, (B) and (E) Membrane II surface and cross-section, and (C) and (F) Membrane 1T surface and cross-section (original magnification

: %x500).
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Figure 5-Effect of HPC in porous membrane on the release of nife-
dipine in granule (Ml; 26% HPC in membrane, 15% HPC in
membrane, ®; 6% HPC in membrane ; dissolution media are ar-
tificial 1ntestmal solution. (pH=6.8), n=5).
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Figure 6—Effect of SLS in drug layer on the release of nifedipine in
granule (€ 3.0% SLS in drug layer, l; 0.5% SLS in drug layer ;
dissolution media are artificial intestinal solution. (pH=6.8), n=>5).
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