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Preparation and Dissolution Characteristics of the Compression-Coated
Controlled Release Tablet Exhibiting Three-step Release

Cheol Soo KimT,

Hyeok Lo Kwon, Bong Jin Cha, Jong Won Kwon,

Joong Ik Yang and Shin Hong Min

Research Laboratories, Dong-A Pharm. Co., Kyunggi-Do 4489-900, Korea
(Received May 11, 1992)

A novel oral controlled release tablet which may offer more uniform drug level in the body
than simple zero-order was developed. The tablet is composed of three layers; outer film layer,
middle part compression-coated hydroxypropylmethylcellulose (HPMC) matrix layer, and inner core
layer. Each layer contains nicardipine HCl as a model drug. In vitro dissolution test showed that
the tablet released the drug in clear three steps; a rapid initial release, followed by a constant
rate of release, and then a second phase of fast release of drug. The dissolution characteristics
could be modified easily by changing the grade of HPMC, thickness of matrix layer, content of
methylcellulose in matrix layer, content of active ingredient in each layer. The pH of dissolution
medium did not affect the release profile. This three-step release system is expected to raise the
blood concentration rapidly to effective level and to maintain effective blood level longer than simple

slow-release systems.

Keywords —oral controlled release system, three-step release, compression coating, hydroxypropyl-

methylcellulose, nicardipine hydrochloride.
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Scheme I—Schematic diagram of the compression-coa-
ted tablet. Outmost film layer is not shown here.
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Table I1—Composition of Each Layer of the Tablet

Core Matrix Film

NCD 5mg NCD 10mg NCD 5mg
Avicel 65mg HPMC* 340mg HPMC 2910 75mg
Cornstarch 30mg (Metolose 60SH50) PEG 6000 15 mg
*Hydroxypropylmethylcellulose
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(Scheme D.
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Figure 1—Effect of viscosity grade of HPMC on the re-
lease of nicardipine HCl from the compression-coated
tablet.
Key: a, 60SH50; [, 65SH400; M, 60SH4000
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Figure 2—Release rate profile of nicardipine HCI from
the compression-coated tablet containing HPMC of 60SH
50 in matrix layer,
Key: A, % released; 0, release rate
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Figure 3—Effect of pH of dissolution medium on the
refease of nicardipine HCI from the compression-coated
tablet.

Key: a, pH12; m, pH5.8; O, pH7.2
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Figure 4—Relationship among the release of each layer
and overall release profile.

Key: O, NCD in core; X, NCD in matrix; B, NCD in
film; -, summation; A, NCD in 3 layers
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Figure 5—Effect of methylcellulose content in matrix

layer on the release of nicardipine HCL
Key: 0O, MC 30%; m, MC 50%; a, 60SH50
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Figure 6 Effect of thickness of matrix layer on the re-
lease of nicardipine HCl from the compression-coated
tablet.

Key: B, 1.5 mm; O, 1.0 mm; —, % released; -, release
rate
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Figure 7—Effect of nicardipine HCI content in each la-
yer on the overall release profile of the tablet.
Key: B, ratio of NCD content(film : matrix . core)=5 :

10:5;, O, 10:7:3; —, % released; ---, release rate
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