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ABSTRACT 

A sustained release diltiazem tablet is 
disclosed which exhibits a unique dissolution profile due 
in large me~sure to the inclusion of the drug into a 
hydrophobic matrix. In particular, the sustained release 
diltiazem formulation disclosed herein is suitable for 
once-a-day administration. 
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SUSTAINED RELEASE DILTIAZEM FORMULATION 

SUMMARY 
The present invention encompasses sustained 

release oral dosage forms and formulations for medicinal 
agents, and in particular for diltiazem. 

One such oral dosage form is a sustained 
release tablet, comprising an effective amount of active 
ingredient and excipients which may be compressed into a 
suitable oral dosage form, and which may be coat-ed with 
one or more coating- agents. The tablet coating may 
optionally contain diltiazem for immediate release. 

In a particular formulation described herein, a 
sustained release tablet may contain diltiazem or a 
pharmaceutically acceptable salt thereof in combination 
with excipients such as glyceryl monostearate, sucrose, 
microcrystalline cellulose and povidone. 

The matrix formed by tablet compression is 
hydrophobic in nature. 

BACKGROUND OF THE INVENTION 
Numerous references disclose diltiazem in 

sustained release formulations which utilize 
microencapsulation technology. Examples are the 
following: 
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U.S. Patent no. 4,452,042, issued to Samejima 
et al. on September 17, 1985; 

U.S. Patent no. 4,462,982, issued to Samejima 
et al. on July 31, 1984; 

U.S. Patent no. 4,443,497 issued ~o Samejima et 
al. on April i7, 1984; an~ 

u.s. Patent 4,411,933, -issued to Samejima et 
al. on October 25, 1983. 

Similarly, numerous publications have disclosed 
devices which rely upon an osmotically regulated membrane 
for the controlled delivery of pharmaceuticals, such as 
diltiazem. For example are the following: 

Belgian Application 900817, published on 
February 1, 1985 discloses a device comprising a 
semipermeable wall, an osmopolymer, such as poly(ethylene 
oxide) and an active ingredient. 

Belgian Appl. No. 900,824 also published on 
February 1, 1985 discloses· a core and a membrane having 
variable permeab~lity; 

Belgian Appl. No. 898,819, published on May 30, 
1984, discloses a device for controlled drug delivery 
containing two compositions, including 
poly(ethyleneoxide); 

Belgian Appl. No. 903,540 published February 
17, 1986 discloses a sustained release powder, which can 
be formulated into an ointment, suspension etc. 

Belgian Appl. No. 901,359 published April 16, 
1985 discloses a controlled release diltiazem formulation 
containing granules and a semipermeable external 
membrane. 

Japanese Appl. No. 175,144 published on April 
13, ·1984, discloses a sustained release thermoset or, 
thermoplastic resin; 

Japanese Appl. No. 170,440 published on April 
5, 1984, discloses a sustained release tablet which 
utilizes hardened oil; 
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Japanese Kokai 62/5915, published January 12, 

1987, discloses diltiazem in combination with an acrylic 
acid resin; 

Japanese Kokai 61/212517, published September 
20, 1986 discloses the use of,diltiazem in combination 

-with hydrog~nated oils; 
Japanese Kokai 59/10512 published January 20, 

1984, discloses diltiazem microencapsulated in 
ethylcellulose; 

Panoz and Geohagan, U.S. Patent 4,721,619 
discloses an alternating arrangement (between 50 and 200 
layers) of diltiazem, organic acid and lubricant layers 
and polymeric material layers built upon a central inert 
core. 

However, none of the references disclose a 
sustained release diltiazem tablet formulation utilizing 
a uniformly dispersed hydrophobic matrix. 

DETAILED DESCRIPTION 

The present invention relates to a novel 
sustained release tablet, useful in that it exhibits 
unexpectedly prolonged activity, a uniform dissolution 
rate, and formulation stability over an extended period 
of time. The sustained release diltiazem tablets 
described herein will be suitable for once a day and 
twice daily administration. T 

The tablets of the invention utilize a 
hydrophobic matrix, into which the active ingredient is 
incorporated. As used herein, the term •hydrophobic 
matrix• refers to the nature of the major pharmaceu
tically acceptable excipients into which the active 
ingredient such as diltiazem is incorporated prior to 
tableting. The components of the hydrophobic matrix are 
generally recognized as non-therapeutic, and are useful 
to impart the required dissolution characteristics to the 
sustained release tablets. 
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