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FLUVASTATIN SODIUM PHARMACEUTICAL COMPOSITIONS

Cross Reference to Related Applications

[0001]  The present application claims benefit of U.S. Provisional Patent
Application No. 60/776,526, filed February 24, 2006, the contents of which are

incorporated herein by reference in their entirety.

Field of Invention

[0002]  The invention is directed to a controlled release pharmaceutical
composition, comprising fluvastatin, preferably, fluvastatin sodium, and a hydrophilic
polymer, where the controlled release pharmaceutical composition is substantially
free of hydroxypropyl methylcellulose. The invention is further directed to a stable
controlled release pharmaceutical formulation, comprising fluvastatin, preferably,
fluvastatin sodium, where the stable formulation is substantially free of any alkaline
stabilizing agent, such that the controlled release fluvastatin formulations of the
invention are stable at a pH of less than 8. The invention is further directed to a stable
controlled release pharmaceutical formulation, comprising fluvastatin, preferably,

fluvastatin sodium, that is stable with a water content greater than 3.5 percent by

weight.

Background of the Invention
[0003]  Fluvastatin has the chemical name [R*,$*-(E)]-(%)-7-[3-(4-fluorophenyl)-1-
(1-methy]ethyl)-1H-indol~2-yl]-3,5-dihydroxy-6-h§:ptenoic acid, and may be

HO COCH
OH
O |
N/L

Fluvastatin L

represented by chemical structure I:

[0004]  Fluvastatin sodium is a synthetic HMG-CoA reductase inhibitor, inhibiting
3—hydroiy—3-methylglutaryl-coenzyme A. Fluvastatin sodium is marketed by
Novartis as LESCOL® and LESCOL XL®. The use of fluvastatin sodium
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therapeutically for lowering cholesterol has been reported, particularly in the

treatment of hyperlipoproteinemia and atherosclerosis.

[0005]  Controlled release tablet formulations of fluvastatin sodium are reported in
U.S. Patent Application No. 10/100,656, published as U.S. Patent Application
Publication No. 2002/0169145, and U.S. Patent No. 6,242,003. Reportedly, the
disclosed tablets are administered once daily, yielding effective plasma levels over 12

hours.

[0006]  U.S. Patent Application Publication No. 2002/0169145 A1l reports
marketable dosage forms of formulations that comprise HMG-CoA reductase
compounds containing hydroxypropyl methylcellulose together with non-ionic,
hydrophilic polymers to prevent the premature release of significant amounts of the
active agent. The non-ionic, hydrophilic polymers are reportedly selected from the
group consisting hydroxyethylcellulose (MW about 90,000 to about 1,300,000),
hydroxypropy! cellulose (MW about 370,000 to about 1,500,000) and poly(ethylene
oxide) (MW about 100,000 to about 500,000).

[0007]  U.S. Patent No. 6,242,003 reports the use of hydroxypropyl
methylcellulose and fluvastatin, having a defined granule particle size, in order to

achieve a color stable, sustained release formulation.

[0008] It is well known in the prior art, that many HMG-CoA reductase inhibitors,
which are also known as statins, used in pharmaceutical compositions for treatment of
hyperlipoproteinemia and atherosclerosis, are barticu]arly susceptible tc; degradation
at a pH of less than about 8. Therefore, such prior art pharmaceutical compositions
further comprise an alkalizing stabilizing agent to maintain the pH, and avoid
degradation of the HMG-CoA reductase inhibitor. Typically, HMG-CoA reductase
inhibitors have also been found to be unstable in the presence of moisture and light,

and, thus, such inhibitors were typically produced with a low water content.

(0009]  U.S. Patents Nos. 5,356,896, 6,531,507, and 6,558,659 and U.S. Patent
Application Publication No. 2003/0109584 A1 disclose various methods for

stabilizing the acid labile statin compounds.

{0010} U.S. Patent No. 5,356,896, assigned to SANDOZ, discloses a reportedly

stable pharmaceutical composition, comprising an alkaline stabilizing medium
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capable of imparting a pH of at least 8 to an aqueous solution or dispersion of the

composition.

[0011]  An alternative approach for stabilizing a HMG-CoA reductase inhibitor is
reported in U.S. Patent No. 6,531,507, assigned to LEK Pharmaceuticals. In the
reported method, the reductase inhibitor is stabilized by the co-crystallization or
co-precipitation of the acid labile active ingredient with a buffering or basifying

substance.

i

{0012]  International Patent Application No. WO 2004/071402 discloses reportedly
stable pharmaceutical dosage forms, comprising one or more active substances that
are pH sensitive and one or more pharmaceutical excipients, where the water content
is less than about 3.5 percent (w/w), and alkalizing or buffering substances or

combinations thereof are not present.

Summary of the Invention

[0013]  The present invention provides pharmaceutical compositions, comprising
an HMG-CoA reductase inhibitor, such as fluvastatin, and a hydrophilic polymer,
substantially free of hydroxypropyl methylcellulose. With the compositions of the
invention, the premature release of any significant amount of the active agent is
substantially prevented. Preferred compositions of the invention comprising an
HMG-CoA reductase inhibitor, such as fluvastatin, and a hydrophilic polymer,
substantially free of hydroxypropyl methylcellulose, are stable in the absence of an

alkalizing agent.

[0014]  The present invention is directed to pharmaceutical compositions,
preferably comprising a controlled release matrix system. The pharmaceutical
compositions of the invention comprise fluvastatin, most preferably fluvastatin
sodium, and a hydrophilic polymer, preferably a non-ionic hydrophilic polymer,
where the hydrophilic polymer is not hydroxypropyl methylcellulose, and
hydroxypropyl methylcellulose is not present in the compositions of the invention,
except, possibly, in trace amounts, as an impurity that may possibly be present in a

non-functional amount.

[0015]  Preferably, the composition is a controlled release formulation of
fluvastatin sodium, comprising about 10 to about 50 percent by weight of fluvastatin
sodium, about 5 to about 40 percent by weight of a non-ionic hydrophilic polymer,

3
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about 20 to about 70 percent by weight of microcrystalline cellulose, about 0 to about
40 percent by weight of cross-linked polyvinyl pyrollidone, and about 0.5 to about 2
percent by weight of lubricant, where the composition is substantially free of

hydroxypropyl methylcellulose.

[0016] In an alternative preferred embodiment, the composition is a controlled
release formulation of fluvastatin or a salt thereof, consisting essentially of fluvastatin
or a salt thereof, a hydrophilic polymer, preferably a non-ionic hydrophilic polymer,
where the hydrophilic polymer is not hydroxypropyl methylce]lulose and optionally a

filler, a lubricant, and/or a disintegrant.

[0017]  In an alternative preferred embodiment, the composition is a controlled
release formulation of fluvastatin or a salt thereof, consisting of fluvastatin or a salt
thereof, a hydrophilic polymer, preferably a non-ionic hydrophilic polymer, where the
hydrophilic polymer is not hydroxypropyl methylceliulose, and optionally a filler, a

lubricant, and/or a disintegrant.

[0018]  Preferably, the non-ionic hydrophilic polymer comprises at least one of
poly(ethylene oxide), cellulose derivatives, such as carboxymethyl cellulose,
methylcellulose, hydroxyethyl cellulose, and hydroxypropyl cellulose,
polysaccharides, such as xanthan gum, inulin, guar gum, chitosan, certonia,

carrageenan, starch, and starch derivatives, and combinations thereof.

[0019]  More preferably, the non-ionic hydrophilic polymer is selected from the
group of consisting of hydroxyethyl céllulose, having a molecﬁlar weight of from
about 90,000 to about 1,300,000, hydroxypropyl cellulose, having a molecular weight
of from about 80,000 to about 1,150,000, and poly(ethylene oxide), having a
molecular weight of from about 100,000 to about 7,000,000. Most preferably, the
non-ionic hydrophilic polymer is selected from the group of cellulose derivatives
consisting of hydroxyethyl cellulose, having a molecular weight of from about
300,000 to about 1,000,000, hydroxypropyl cellulose, having a molecular weight of
from about 370,000 to about 1,150,000, and poly(ethylene oxide), having a molecular
weight of from about 1,000,000 to about 5,000,000.

[0020] A hydroxyethyl cellulose useful in the invention preferably has a vnscosxty
in aqueous solution of from about 250 to about 6,500 mPas at a 2 percent
concentration, from about 1,500 to about 5,500 mPas at a 1 percent concentration,

and/or from about 75 to about 150 mPas a 4a 5 percent concentration. A
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hydroxypropyl cellulose useful in the invention preferably has a viscosity in aqueous
solution of from about 150 to about 6,500 mPas at a 2 percent concentration, from
about 1,500 to about 3,000 mPas ata 1 percent concentration, from about 75 to about
400 mPas at a 5 percent concentration, and/or from about 300 to about 600 mPas at a
10 percent concentration. A poly(ethylene oxide) useful in the invention preferably
has a viscosity in aqueous solution of from about 400 to about 4,000 mPas at a 2
percent concentration, from about 1,650 to about 10,000 mPas at 1 percent
concentration, and/or from about 30 to about 17,600 mPas at a 5 percent

concentration.

[0021]  The present invention provides a stable pharmaceutical controlled release
formulation, comprising an HMG-CoA reductase inhibitor, preferably fluvastatin,
and, more preferably, fluvastatin sodium, where the formulation js stable with a water

content of greater than 3.5 percent by weight.

[0022]  The present invention provides a stable pharmaceutical controlled release
formulation, comprising an HMG-CoA reductase inhibitor, preferably fluvastatin,
and, more preferably, fluvastatin sodium, without requiring stabilization with a basic
environment. That is, the HMG-CoA reductase mhibitor formulations of the
invention, which preferably comprise fluvastatin sodium, are stable without the
addition of any alkaline stabilizing medium or alkalizing agent. Preferably, such
HMG-CoA reductase inhibitor formulations of the invention are stable with a
relatively high water content . In particular, HMG-CoA reductase inhibitor
formulations of the invention, having a water content greater than about 3.5 percent,

are stable.

Brief Description of the Drawing

Figure 1 illustrates the dissolution profiles of controlled release compositions

of the invention comprising fluvastatin sodium.

Detailed Description of the invention:

[0023]  Although the invention is described primarily herein in terms of fluvastatin,
preferably, fluvastatin sodium, one of ordinary skill in the art will recognize that the
present invention 1s also useful with compositions and formulations of other
HMG-CoA reductase inhibitors. |
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[0024] As used herein, the term “fluvastatin” refers to the compound fluvastatin
and pharmaceutically acceptable salts thereof. It also encompasses all solid forms of
fluvastatin and its salts, including amorphous forms, polymorphs, hydrates, and

solvates. A preferred salt of fluvastatin is fluvastatin sodium.

[0025]  As used herein, the terms “stable fluvastatin” and “stable HMG-CoA
. reductase inhibitor” refer to fluvastatin or HMG-CoA reductase inhibitor, having:

a) an assay of more than about 95 percent of the stable fluvastatin or
HMG-CoA reductase inhibitor, following storage for three months-at a temperature of
40°C and a relative humidity of 75 percent;

b) an impurities degradation profile of less than about 1 percent of the total
weight of the composition of fluvastatin sodium anti-isomer, following storage for
three months at a temperature of 40°C and a relative humidity of 75 percent;

¢) an impurities degradation profile of less than about 1 percent of the total
weight of the composition of fluvastatin hydroxyl diene, following storage for three

. months at a temperature of 40°C and a relative humidity of 75 percent; and/or

d) an impurities degradation profile of less than about 0.2 percent of the total
weight of the composition of total degradation impurities (other than fluvastatin
sodium anti-isomer and fluvastatin hydroxyl diene), following storage for three

months at a temperature of 40°C and a relative humidity of 75 percent.

[0026]  As used herein, the terms “alkaline stabilizing agent™ and “alkalizing
agent” refer to a pharmaceutical excipient that, when combined with all other
excipients, if any, in a given composition imparts a pH of 8, or greater, to an aquéous
solution or dispersion of the composition. A composition of the invention that is
“substantially free of” alkaline stabilizing agents and alkalizing agents contains such
agents only in trace amounts as an impurity. That is, in compositions of the invention
that are “substantially free of”” alkaline stabilizing agents and alkalizing agents, such
agents are not present in the compositions of the invention, except, possibly, as a trace
Impurity that may possibly be present in a non-functional amount. Compositions and
formulations of the invention that are substantially free of any alkaline stabilizing
agent or alkalizing agent preferably comprise a mixture of excipients that provide a

pH of less than 8.

{0027]  As used herein, the term "water content” refers to the content of water

based upon the Loss on Drying method (the "LOD" method),

6
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[0028]  The present invention provides controlled-release pharmaceutical
formulations, comprising fluvastatin and at least one hydrophilic polymer, preferably
a non-ionic hydrophilic polymer, where the formulation is substantially free of
hydroxypropyl methylcellulose (HPMC). That is, the non-ionic hydrophilic polymer
is not hydroxypropyl methylcellulose, and hydrdxypropyl methylcellulose is not
present in the compositions of the invention, except, possibly, as a trace impurity that

may possibly be present in a non-functional amount.

[0029]  The present invention also provides stable, controlled-release
pharmaceutical formulations, comprising fluvastatin, in the absence of an alkaline

stabilizing agent.

(0030]  The present invention also provides stable, controlled-release
pharmaceutical formulations, compri sing fluvastatin, having a relatively high water

content; preferably the water content is greater than about 3.5 percent.

[0031]  Preferably, formulations of the invention that comprise a hydrophilic
polymer and are substantially free of hydroxypropyl methylcellulose are stable in the

absence of an alkaline stabilizing agent.

[0032]  Preferably, formulations of the invention that comprise a hydrophilic
polymer and are substantially free of hydroxypropyl methylcellulose are stable with a

water content of greater than about 3.5 percent by weight.

[0033]  The preferred form of fluvastatin is fluvastatin sodium. The fluvastatin
may be preferably amorphous, crystalline, or a combination thereof. Preferably, the
controlled-release pharmaceutical formulations of the invention comprise from about
10 to about 50 percent by weight of fluvastatin, such as fluvastatin sodium, more
preferably, from about 10 to about 40 percent by weight, and, most preferably, from
about 15 to about 35 percent by weight.

[0034]  Preferably, formulations of the invention that comprise a hydrophilic
polymer and are substantially free of hydroxypropy! methylcellulose comprise from
about 5 to about 40 percent by wei ght of a hydrophilic polymer, preferably, a
non-ionic hydrophilic polymer, more preferably, from about 10 to about 35 percent by
weight, and, most preferably, from about 10 to about 30 percent by weight.
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[0035] Hydrophilic polymers useful in the invention include, but are not limited to,
non-ionic hydrophilic polymers, except the non-ionic hydrophilic polymer is not
hydroxypropyl methylcellulose. Preferred non-hydroxypropyl methylcellulose
hydrophilic polymers include cellulose derivatives. Preferably, a cellulose derivative
useful in the invention has a molecular weight in the range of from about 80,000 to
about 1,300,000 Daltons, and, most preferably, from about 300,000 to about
1,150,000 Daltons. Preferred non-ionic hydrophilic polymers also include
poly(ethylene oxide) polymers. Poly(ethylene oxide) polymers useful in the invention
preferably have a molecular weight in the range of from about 100,000 to about
7,000,000, and, more preferably, from about 1,000,000 to about 5,000,000.

[0036] Preferably, the non-ionic hydrophilic polymer useful in the invention has a
viscosity in a 2 percent by weight aqueous solution of from about 150 to about 6500
mPas, and, more preferably, from about 2000 to about 6500 mPas.

[0037] Preferably, the non-ionic hydrophilic polymer useful in the invention has a
viscosity in a 1 percent by weight aqueous solution of from about 1500 to about
10,000 mPas, and, more preferably, from about 1500 to about 7500 mPas.

[0038] Preferably, the non-ionic hydrophilic polymer is hydroxyethyl cellulose,

hydroxypropyl cellulose, poly(ethylene oxide), or a mixture thereof.

[0039]  Preferably, hydroxyethyl cellulose polymers useful in the invention
preferably have a molecular weight in the range of from about 90,000 Daltons to
about 1,300,000 Daltons, and, more preferably, .from about 300,000 Dalténs to about
1,000,000 Daltons. Preferably, hydroxyethyl cellulose polymers useful in the
invention have a viscosity of from about 250 to about 6,500 mPas, and, more
preferably, from about 4,500 to about 6,500 mPas in a 2 percent aqueous solution.
Preferably, a hydroxyethyl cellulose polymer useful in the invention has a viscosity
from about 1,500 to about 5,500 mPas, and, more preferably, from about 1,500 to

about 2,500 mPas in a 1 percent solution.

[0040] Preferably, hydroxypropyl cellulose polymers useful in the invention have
a molecular weight in the range of from about 80,000 Daltons to about 1,150,000
Daltons, and, more preferably, from about 370,000 Daltons to about 1,150,000
Daltons. Preferably, hydroxypropyl cellulose polymers useful in thé invention have a
viscosity of from about 150 to about 6,500 mPas, and, more preferably, from about

4,000 to about 6,500 mPas in a 2 percent golution. Preferably, hydroxypropyl
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cellulose polymers useful in the invention have a viscosity of from about 1,500 to

about 3,000 mPas in a 1 percent solution.

[0041] Preferably, poly(ethylene oxide) polymers useful in the invention have a
molecular weight in the range of from about 100,000 Daltons to about 7,000,000
Daltons, and, more preferably, from about 1,000,000 Daltons to about 5,000,000

Daltons.

[0042] Preferably, a 2 percent solution of poly(ethylene oxide) has viscosity from
about 400 to about 4,000 mPas, and, more preferably, from about 2,000 to about
4,000 mPa. Preferably, a 1 percent solution of poly(ethylene oxide) has a viscosity of
from about 1,650 to about 10,000 mPas, and, more preferably, from about 1,650 to
about 7,500 mPas.

[0043]  The formulations of the present invention may comprise one or more
additional excipients, such as disintegrants, binders, fillers, lubricants, and surfactants,
where the additional excipient is not hydroxypropyl methylcellulose. Preferred
disintegrants include, but are not limited to, carboxymethylcellulose sodium,
carboxymethylcellulose calcium, croscarmellose sodium, cross-linked polyvinyl
pyrollidone, starch, polacrilin potassium, hydroxypropy! cellulose low substituted,
powdered cellulose, and povidone. Cross-linked polyvinyl pyrollidone is particularly

preferred.

[0044]  Preferred fillers include, but are not limited to, microcrystalline cellulose,
lactose, starch, manitol, cellulose, sorbitol, and dibasic calcium phosphate.

Microcrystalline cellulose is particularly preferred.

[0045]  Preferred surfactants include, but are not limited to, sodium lauryl sulfate,
docusate sodium, glyceryl monooleate, and cetrimide. Sodium lauryl sulfate is

particularly preferred.

[0046]  Preferably, a formulation of the invention comprises at least one
hydrophilic excipient in addition to the hydrophilic polymer. Useful hydrophilic
excipients include, but are not limited to microcrystalline cellulose, lactose, manitol,
reducing sugars, non-reducing sugars, and cross-linked polyvinyl pyrollidone.
Microcrystalline cellulose and cross-linked polyvinyl pyrollidone are particularly '

preferred.
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[0047] Preferably, a formulation of the invention comprises from about 20 to about
70 percent by weight of a hydrophilic excipient, more preferably, from about 25 to
about 65 percent by weight, and, most preferably, from about 30 to about 60 percent

by weight.

[0048] Preferably, a formulation of the invention comprises from about 10 to about
50 percent by weight fluvastatin sodium, from about 5 to about 40 percent by weight
of one or more non-ionic hydrophilic polymers, excluding hydroxypropyl
methylcellulose, from about 20 to about 70 percent by weight microcrystalline
cellulose, from about 0 to about 40 percent cross-linked polyvinyl pyrollidone, and

from about 0.5 to about 2 percent of a lubricant.

[0049]  Preferred controlled-release formulations of the present invention are stable
in the absence of an alkaline stabilizing agent. Such formulations preferably comprise
a mixture of excipients that impart a pH of less than 8 to an aqueous suspension or

solution of the composition.

[0050] . Preferred controlled-release formulations of the invention have been found
to be stable even with a water content of greater than about 3.5 percent by weight of

the formulation.

[0051] The stability of fluvastatin sodium formulations in éccordance with the
present invention were monitored, according to the pharmaceutical industry standard,
under accelerated storage conditions of about 40°C and about 75 percent relative
humidity for three months. The final préparations demonstrated sétisfactory stability
for the formulations under those conditions. Preferably, after three months of storage
under such conditions, an oral dosage form in accordance with the invention has an
assay purity of more than about 95 percent, more preferably about 97 percent, and
most preferably about 100 percent, as compared to the label claimed dosage of pure
fluvastatin sodium. The results of these stability measurements are set forth below in
Table 12.

[0052]  Moreover, after three months of storage under such conditions, an oral
dosage form in accordance with the invention preferably has an impurities
degradation profile of less than about 1 percent of fluvastatin sodium anti-isomer, and,
more preférably, Iess than about 0.5 percent by weight. The Structural formula of the

fluvastatin sodium anti-isomer is

10
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FLV-Na anti isomer

f0053]  Furthermore, after three months of storage under such conditions, an oral
dosage form in accordance with the invention preferably has an impurities
degradation profile of less than about 1 percent of fluvastatin hydroxyl diene, and,
more preferably, less than about 0.5 percent by weight. The structural formula of

fluvastatin hydroxyl diene is

FLV-hydroxyl-diene

[0054]  Preferably, a controlled-release formulation in accordance with the present
invention will gradually release greater than about 80 percent of the drug within a
time period of about 12 hours, under dissolution conditions of USP Apparatus [
(basket), rotational speed: 50 rpm, medium: water at 37°C, and Volume: 1000 mil.
Alternatively, a formulation in accordance with the present invention will release
greater than about 90 percent, preferably greater than about 95 percent, of the drug

within a time period of about 12 hours under the same conditions.

[0055]  The present invention also provide a process for preparing the above
controlled release pharmaceutical composition, comprising combining fluvastatin or a
salt thereof with at least one hydrophilic polymer, wherein the hydrophilic polymer is
not hydroxypropyl methylcellulose.

[0056]  The present invention also provides a method for manufacturing the above
controlled-release formulation. The method preferably comprises the steps of
granulation in a high shear mixer followed by drying in a fluidized bed. The formed

granules, after drying, are preferably combined with extra-granular excipients, and

11
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then compressed into tablets. Preferably, the last step of the manufacturing procedure

is the tablet coating process for cosmetic purposes.

[0057]  The following non-limiting examples are merely illustrative of the

preferred embodiments of the present invention, and are not to be construed as

limiting the invention, the scope of which is defined by the appended claims.

Example 1
Table 1
Ingredient Amount (mg/tablet)
Microcrystalline Cellulose 146.44
Fluvastatin Sodium 84.24
Hydroxyethyl cellulose 50.00
Magnesium Stearate 3.00

Total 283.68

[0058]  Method of manufacturing: microcrystalline cellulose, fluvastatin sodium,
and hydroxyethyl cellulose were transferred into a high shear mixer, and granulated
using alcohol. The granulated mixture was then dried in a fluid bed dryer using a
target inlet temperature of 50°C until the outlet temperature reached 35°C. Then, the
* dried granules were passed through a 0.8 mm screen using an oscillating mill. The
milled granules and microcrystalline cellulose were dry blended in a mixer.
Magnesium stearate was prescreened through a SO mesh screen, and then blended in a

mixer. The final granulation blend was then compressed into tablets.

Example 2
Table 2
Ingredient Amount (mg/tablet)

Microcrystalline Cellulose 146.44
Fluvastatin Sodium 84.24
Cross-linked polyvinyl pyrollidone 60.00
Hydroxyethyl cellulose 50.00
Magnesium Stearate 3.00
Total 343.68

[0059]  Method of manufacturing: microcrystalline cellulose, fluvastatin sodium,
cross-linked polyvinyl pyrollidone, and hydroxyethyl cellulose were transferred into a
high shear mixer, and granulated using alcohql. The granulated mixture was dried in
a fluid bed dryer at a target inlet temperature of 50°C until the outlet temperature
reached 35°C. The dried granules were passed through a 0.8 mm screen using an
oscillating mill. The milled granules and microcrystalline cellulose were dry blended
in é mixer. Magnesium steafate was prescreened thrdugh a 50 mesh screen, and then
blended in a mixer. The final granulation blend was then compressed into tablets.

12
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Example 3
Table 3
Ingredient Amiount (mg/tablet)

Microcrystalline Cellulose 146.44
Fluvastatin Sodium 84.24
Hydroxyethyl cellulose NF 50.00
(Natrosol 250M Pharm)
Sodium Lauryl Sulfate 7.00
Magnesium Stearate 3.00
Total 290.68

[0060] Method of manufacturing: microcrystalline cellulose fluvastatin sodium,
hydroxyethyl cellulose, and sodium lauryl sulfate were transferred into a hi gh shear
mixer, and granulated using alcohol. The granulated mixture was then dried in a fluid
bed dryer at a target inlet temperature of 50°C until the outlet temperature reached
35°C. Then, the dried granules were passed through a 0.8 mm screen using an
oscillating mill. The milled granules and microcrystalline cellulose were dry blended

in a mixer. Magnesium stearate was prescreened through a 50 mesh screen, and then

blended in a mixer. The granulation final blend was then compressed into tablets.

Example 4
Table 4
Ingredient Amount (mg/tablet)

Microcrystalline Cellulose 146.44
Fluvastatin Sodium 84.24
Cross-linked polyvinyl pyrollidone 90.00
Hydroxyethy! cellulose 50.00
Magnesium Stearate 3.00
Total 373.68

Method of Manufacturing: Same as for Example 2.

Example 5
Table 5
Ingredient Amount (mg/tablet)
Microcrystalline Cellulose 145.43
Cross-linked polyvinyl pyrollidone 30.00
Fluvastatin Sodium 84.24 '
Hydroxyethy) cellulose 113.00
| Magnesium Stearate 3.00

Total 375.67

Method of Manufacturing: Same as for Example 2.
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Example 6
Table 6
Ingredient Amount (mg/tablet)

Microcrystalline Cellulose 146.00
Fluvastatin Sodijum 84.24
Hydroxyethyl cellulose 50.00
Magnesium Stearate 3.00
*OPADRY II (high performance) white 9.00
Total 292.24

* A commercially available powder mix for dispersion composed of polyvinyl alcohol - part
hydrolyzed, Titanium dioxide, Macrogol / PEG 3350 and Talc.

Method of manufacturing: Same as for example 1, except for film coating of

compressed tablets.

[0061]  Coating method: OPADRY II (high performance) White was mixed with

the required quantity of purified water to obtain a 20 percent w/w suspension. The

tablets were transferred to a coating pan, and pre-warmed to about 35° to about 65°C.

The OPADRY 11 (high performance) suspension was sprayed until a 3 to 5 percent

w/w solid weight gain per tablet was achieved.

Example 7
Table 7
- Ingredient Amount (mg/tablet)
Microcrystalline Cellulose 146.00 )
Cross-linked polyvinyl pyrollidone 30.00 '
Fluvastatin Sodium 84.24
Hydroxyethyl cellulose 50.00
Magnesium Stearate 3.00
OPADRY 11 (high performance) white 9.70
Total 322.94

Method of manufacturing: Same as example 2.

Method of manufacturing film coated compressed tablets: Same as example 6

Example 8
Table 8
| _Ingredient Amount (mg/tablet)

Microcrystalline Cellulose 146.00

Cross-linked polyvinyl pyrollidone 70.00

Fluvastatin Sodium 84.24

Hydroxyethyl cellulose 50.00

Magnesium Stearate 3.00

OPADRY II (high performance) white 17.76

Total 371.00

Method of Manufacturing: Same as for example 7.
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Example 9
Table 9
Ingredient Amniount (mg/tablet)

Microcrystalline Cellulose 146.00
Cross-linked polyvinyl pyrollidone 30.0
Fluvastatin Sodium 84.24
Hydroxyethyl cellulose 70.00
Magnesium Stearate 3.00
OPADRY II (high performance) white 16.76
Total 350.00

Method of Manufacturing: Same as for example 7.

Example 10
Table 10
Ingredient Amount (mg/tablet)
Microcrystalline Cellulose 146.00
Cross-linked polyvinyl pyrollidone 30.00
Fluvastatin Sodium 84.24
Hydroxyethyl cellulose 65.00
Magnesium Stearate 3.00
OPADRY II (high performance) white 16.76
Total 345.00

Method of Manufacturing: Same as for example 7.

Example 11
Table 11
Ingredient Amount (mg/tablet)
Microcrystalline Cellulose 146.00
Cross-linked polyvinyl pyrollidone 30.00
Fluvastatin Sodium 84.24
Hydroxyethyl cellulose 68.00
Magnesium Stearate 3.00
OPADRY II (high performance) white 16.76
Total 348.00

Method of Manufacturing: Same as for example 7.

[0062]

Stability data for the products of Examples 1, 7, 10, and 11 are set forth in

Table 12. (The stability of products of examples 2 to 6, 8, and 9 was not tested).
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Stability Data

Table 12 .
Time Zero 3 month stability, [40°C, 75%RH]
IDD* [%] IDD* [%]
Assay . Assay .
. Fluvastatin .. Fluvastatin
o, [+)
(%] Anti isomer hydroxyl diene [%] Anti isomer hydroxyl diene
Example 1 | 98.7 0.1 ) 102.4 0.2 -

Example 7 { 101.6 0.1 <0.1 100.9 03 ' <0.1
Example

10 98.6 0.1 <0.1 979 03 0.2
Example

1 96.0 <0.1 <01 95.2 0.3 0.1
LESCOL

XL® 97.7 0.2 <0.1 97.3 0.3 04

*Impurity and Degradation Determination.

[0063] Preferably, a composition of the invention contains a level of impurities
and degradation products other than fluvastatin sodium anti-isomer and fluvastatin
hydroxyl diene of no more than about 0.2 percent. All analyzed samples of
formulations of the invention were found to have a level of impurities and degradation
products other than fluvastatin sodium anti-isomer and fluvastatin hydroxyl diene of
less than about 0.1 percent, at Time Zero and after 3 months of storage under
accelerated conditions of a temperature of about 40°C and a relative humidity of
about 75 perceni. No fluvastatin lactone impurity was detected in any of the samples

of compositions of the invention that were analyzed.

[0064] The total water content, as measured by Loss on Dry (LOD), of the
analyzed compositions is provided in Table 13. The total water content, as measured
by Loss on Dry (LOD) was measured for the compositions of examples 6 to 11. The
LOD was measured with a Mettler Toledo HR73 Moisture Content Analyzer at a
temperature of 105°C, using Mode 3.

Table 13
Example 6 | 4.0%
Example 7 | 4.1%
Example 8 | 4.8%
Example 9 | 4.9%
Example 10 | 4.3%
Example 11 | 5.0%
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[0065] The data for the dissolution profiles of Examples 1 to 3 and 6 to 11 are
provided in Table 14, and are illustrated in Figure 1. The dissolution method
conforms to USP apparatus I: 50 rpm and 1000 ml of water. As set forth in Table 14,
“Average [%]” refers to the mean result of the percentage of the active
pharmaceutical ingredient released from the composition after a given amount of time

has elapsed.

17 _



PCT/US2007/005076

WO 2007/100822

66-¥6 L6 66-€6 L6 - - 66-58 96 £01-66 101 4!
- - - - §6-88 16 - - - - 01
86-6 v6 €L-89 TL v8-8L 08 16-L9 78 101-68 b6 8
44 9% Ov-v¢ 9¢ vy-8¢ |84 GG-8¢ 14 L9-vY 6§ 14
€781 07 TT61 07 vT-1¢ (44 6C-£C 4 §€-9C [43 [4
L-9 9 L-9 9 L-9 L 6-L 8 (454 01 S0
0 0 0 0 0 0 0 0 0 0 0
(%] [%] (%] [%] (%] [%] [%] [%) (%) (%) | [w]
+/- a3eioAy +/- age1dAy +/- a8eioAy +/- | 93emAy +/- ofe1dAy | swg
S131q¢e3 T1 S1919¢e3 T1 Sio1q® 71 $3919e3 9 191983 9
®TX 100891 11 ojdurexg 01 d[durexg 6 a|dwrexg 8 o]durexg
901-86 £01 801-101 S01 v01-101 201 86-L6 86 201-101 101 4!
- - ; - ¢01-001 101 86-L6 L6 201-101 101 01
901-86 £01 801-101 501 101-001 101 86-96 L6 101-L6 001 8
[8-96 99 8L-19 L 89-€9 §9 08-0L yL L9-LS 99 14
9y-ST 133 8¢-0¢ 123 §¢-0¢ 133 0v-62 143 §E-8C £¢ [4
C1-9 6 vv-6 01 6-8 6 t1-6 11 6-8 6 §0
0 0 0 0 0 0 0 0 0 0 0
(%] [%) %] (%] [%] (%] | (%] %) (%) (%] | [l
+/- aferony +/- a8e1oAy +/- oferony | +/- o8e1aAy +/- ade1oAy | o]
S191qel T1 §1919e3 71 S191q831 9 S191Q8} 9 S19I981 9
L 9[durexg 9 ojdurexy ¢ ajduwrexg 7 9jdurexg 1 ajdwrexg
¥191qeL

18



WO 2007/100822 PCT/US2007/005076

[0066] While it is apparent that the invention disclosed herein is well calculated to
fulfill the objects stated above, it will be appreciated that numerous modifications and
embodiments may be devised by those skilled in the art. Therefore, it is intended that
the appended claims cover all such modifications and embodiments as falling within

the true spirit and scope of the present invention.
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What is claimed:

1. A controlled release pharmaceutical composition, comprising
fluvastatin or a salt thereof and at least one hydrophilic polymer, wherein the
hydrophilic polymer is not hydroxypropyl methylcellulose, and the composition is
substantially free of hydroxypropyl methylcellulose.

2. The composition according to claim 1, wherein the hydrophilic

polymer comprises a non-ionic hydrophilic polymer.

3. The composition according to either of claims 1 and 2, wherein the

composition is substantially free of an alkalizing stabilizing agent.

4. The composition according to any of claims 1 to 3, wherein the

fluvastatin comprises fluvastatin sodium.

5. The composition according to any of claims 1 to 4, wherein the
fluvastatin or a salt thereof comprises a hydrate, solvate, or amorphous form of

fluvastatin.

6. The composition according to any of claims 1 to 5, wherein the
fluvastatin or a salt thereof is present in an amount of from about 10 to about 50

percent by weight of the composition.

7. The composition according to any of claims 2 to 6, wherein the at least
one non-ionic hydrophilic polymer is present in an amount of from about 5 to about

40 percent by weight of the composition.

8. The composition according to any of 2 to 7, wherein the at least one
non-ionic hydrophilic polymer is selected from the group consisting of cellulose

derivatives, poly(ethylene oxide), polysaccharides, and combinations thereof.

9. The composition according to claim 8, wherein the cellulose derivative
is selected from the group consisting of carboxymethyl! cellulose, methyl cellulose,

hydroxyethy! cellulose, hydroxypropyl cellulose, and combinations thereof.

10. The composition according to claim 8, wherein the polysaccharide is
‘selected from the group consisting of xanthan gum, inulin, guar gum, chitosan,

certonia, carrageenan, starch, starch derivatives, and combinations thereof.
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11. The composition according to claim 8, wherein the at least one
non-ionic hydrophilic polymer comprises a cellulose derivative having a molecular
weight of from about 80,000 Daltons to about 1,300,000 Daltons, a poly(ethylene
oxide) polymer having a molecular weight of from about 100,000 Daltons to about
7,000,000 Daltons, or a mixture thereof.

12. The composition according to claim 8, wherein the at least one
non-ionic hydrophilic polymer comprises hydroxyethyl cellulose having a molecular

weight of from about 90,000 Daltons to about 1,300,000 Daltons.

13. The composition according to claim 8, wherein the at least one
non-ionic hydrophilic polymer comprises hydroxyethyl cellulose having a molecular
weight of from about 300,000 Daltons to about 1,000,000 Daltons.

14. The composition according to any of claims 8, 12, and 13, wherein the
at least one non-ionic hydrophilic polymer comprises hydroxyethyl cellulose having a
viscosity in a 2 percent by weight aqueous solution of from about 250 to about 6,500

mPas.

15. The composition according to any of claims 8, 12, and 13, wherein the
at least one non-ionic hydrophilic polymer comprises hydroxyethyl cellulose having a
viscosity in a 1 percent by weight aqueous solution of from about 1,500 to about
5,500 mPas.

16. The composition according to claim'8, wherein the at least one
non-ionic hydrophilic polymer comprises hydroxypropyl cellulose having a molecular

weight of from about 80,000 Daltons to about 1,150,000 Daltons.

17. The composition according to claim 8, wherein the at least one
non-ionic hydrophilic polymer comprises hydroxypropyl cellulose having a molecular

weight of from about 370,000 Daltons to about 1,150,000 Daltons.

18. The composition according to any of claims 8, 16, and 17, wherein the
at least one non-ionic hydrophilic polymer comprises hydroxypropyl cellulose having
a viscosity in a 2 percent by weight aqueous solution of from about 150 to about
6,500 mPas.
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19. The composition according to any of claims 8, 16, and 17, wherein the
at least one non-ionic hydrophilic polymer comprises hydroxypropyl cellulose having
a viscosity in a 1 percent by weight aqueous solution of from about 1,500 to about

3,000 mPas.

20. The composition according to claim 8, wherein the at least one
non-ionic hydrophilic polymer comprises poly(ethylene oxide) having a molecular

weight of from about 1,060,000 Daltons to about 5,000,000 Daltons.

21. The composition according to claim 8, wherein the at least one
non-ionic hydrophilic polymer comprises poly(ethylene oxide) having a viscosity in a

2 percent by weight aqueous solution of from about 400 to about 4,000 mPas.

22. The composition according to any of claims 8, 20, and 21, wherein the
at least one non-ionic hydrophilic polymer comprises poly(ethylene oxide) having a
viscosity in a 1 percent by weight aqueous solution of from about 1,650 to about
7,500 mPas.

23. The composition according to any of claims 1 to 22, further comprising
at least one excipient selected from a group comprising of disintegrants, binders,

fillers, lubricants, and surfactants.

24. The composition according to claim 23, wherein the excipient
comprises at least one of:

a disintegrant selected from the group consisting of carboxymethylcellulose
sodium, carboxymethylcellulose calcium, croscarmellose sodium, cross-linked
polyvinyl pyrollidone, starch, polacrilin potassium, hydroxypropyl cellulose low
substituted, powdered cellulose, and povidone;

a filler selected from the group consisting of microcrystalline cellulose,
lactose, starch, manitol, cellulose, sorbitol, and dibasic calcium phosphate; and

a surfactant selected from the group consisting of sodium lauryl sulfate,

docusate sodium, glyceryl monooleate, and cetrimide.

25. The composition according to any of claims 1 to 22, further comprising

at least one hydrophilic excipient.
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26. The composition according to claim 25, wherein the hydrophilic
excipient is selected from the group consisting of starch, microcrystalline cellulose,
cross-linked polyvinyl pyrollidone, lactose, manitol, reducing sugars and

non-reducing sugars.

27. The composition according to any of claims 2 to 22, wherein the
fluvastatin is present in an amount of from about 10 to about 50 percent by weight,
the at least one non-ionic hydrophilic polymer is present in an amount of from about 5
to about 40 percent, and the controlled-release composition further comprises from
about 20 to about 70 percent microcrystalline cellulose, from 0 to about 40 percent
cross-linked polyvinyl pyrollidone, and from about 0.5 to about 2 percent of a

lubricant.

28. The composition according to claim 27, wherein the composition
releases up to 80 percent of the fluvastatin within a time period of about 12 hours,
when placed in a basket, having a rotational speed of about 50 rpm, in 1000 m! of

water, having a temperature of 37°C.

29. The composition according to any of claims 2 to 7 and 23 to 28,
wherein the non-ionic hydrophilic polymer is selected from the group consisting of
polymers having a viscosity in a 2 percent by weight aqueous solution of from about
150 to about 6,500 mPas, polymers having a viscosity in a 1 percent by weight
aqueous solution of from about 1,650 to about 10,000 mPas, and mixtures thereof,

wherein the composition is substantially free of hydroxypropyl methylcellulose.

30. A process for preparing a controlled release pharmaceutical
composition according to any of claims 1 to 29, compnsing combining fluvastatin or a
salt thereof with at least one hydrophilic polymer, wherein the hydrophilic polymer is
not hydroxypropyl methylcellulose.

31. A method of manufacturing the composition according to any of
claims 2 to 7 and 23 to 28, comprising combining fluvastatin and the non-ionic
hydrophilic polymer, wherein the non-ionic hydrophilic polymer is selected from the
group consisting of polymers having a viscosity in a 2 percent by weight aqueous
solution of from about 150 to about 6,500 mPas, polymers having a viscosity in a 1
percent by wei ght aqueous solution of from about 1,650 to abouf 10,000 mPas, and

mixtures thereof.
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32. A stable controlled-release pharmaceutical composition, comprising
fluvastatin or a sait thereof, wherein the composition is substantially free of an

alkalizing stabilizing agent.

33. The composition according to claim 32, further comprising at least one
hydrophilic polymer, wherein the hydrophilic polymer is not hydroxypropyl
methylcellulose, and the composition is substantially free of hydroxypropyl methyl

cellulose.

34, The composition according to claim 33, wherein the fluvastatin or a
salt thereof is present in an amount of from about 10 to about 50 percent by weight,
the at least one non-ionic hydrophilic polymer is present in an amount of from about 5
to about 40 percent, and the controlled-release composition further comprises from
about 20 to about 70 percent microcrystalline cellulose, from 0 to about 40 percent
cross-linked polyvinyl pyrollidone, and from about 0.5 to about 2 percent of a

lubricant.

3sS. The composition according to any of claims 32 to 34, having a water

content of greater than 3.5 percent.

36. The composition according to either of claims 33 and 35, wherein the
fluvastatin or a salt thereof is present in an amount of from about 10 to about 50
percent by weight, the at least one non-ionic hydrophilic polymer is present in an
amount of from about 5 to about 40 percent, and the controlled-release composition
further comprises from about 20 to about 70 percent microcrystalline cellulose, from
0 to about 40 percent cross-linked polyvinyl pyrollidone, and from about 0.5 to about

2 percent of a lubricant.

37. The composition according to 32, further comprising at least one
hydrophilic polymer, wherein the hydrophilic polymer is not hydroxypropyl
methylcellulose, and the composition is substantially free of hydroxypropyl methyl
cellulose, wherein the composition is stable at a water content of greater than 3.5

percent.
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38.  The composition according to claim 37, wherein the fluvastatin or a
salt thereof is present in an amount of from about 10 to about 50 percent by weight,
the at least one non-ionic hydrophilic polymer is present in an amount of from about §
to about 40 percent, and the controlled-release composition further comprises from
about 20 to about 70 percent microcrystalline cellulose, from O to about 40 percent
cross-linked polyvinyl pyrollidone, and from about 0.5 to about 2 percent of a

lubricant.

39. The composition according to any of claims 32, 33, 35, and 37,

comprising from about 10 to about 50 percent (w/w %) of fluvastatin.

40. The composition according to any of claims 32 to 39, wherein the

fluvastatin comprises fluvastatin sodium.

41. The composition according to any of claims 32 to 40, wherein the

fluvastatin comprises fluvastatin in a solid form.

42. The stable controlled release pharmaceutical composition according to .
any of claims 32 to 41, wherein the fluvastatin or a salt thereof has an assay purity of

more than about 95 percent by weight.

43. The stable controlled release pharmaceutical composition according to
any of claims 32 to 41, wherein the fluvastatin or a salt thereof has an assay purity of
more than about 95 percent, following storage for three months at a temperature of

40°C and a relative humidity of 75 percent.

44. The stable controlled release pharmaceutical composition according to
any of claims 32 to 43, wherein the composition comprises less than about 1 percent

by weight of fluvastatin sodium anti-isomer.

45, The stable controlled release pharmaceutical composition according to
any of claims 32 to 43, wherein the composition comprises less than about 0.5 percent

- by weight of the fluvastatin sodium anti-isomer.

46. The stable controlled release pharmaceutical composition according to
any of claims 32 to 45, wherein the composition comprises less than about 1 percent

by weight of fluvastatin hydroxyl diene.
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47. The stable controlled release pharmaceutical composition accordiﬂg to
any of claims 32 to 45, wherein the composition comprise less than about 0.5 percent

by weight of the fluvastatin hydroxyl diene.

48. The stable controlled release pharmaceutical composition according to
any of claims 32 to 43, wherein the composition comprise less than about 1 percent by
weight of either fluvastatin sodium anti-isomer or fluvastatin hydroxyl diene,
following storage for three months at a temperature of 40°C and a relative humidity of

75 percent.

49. The stable controlled release pharmaceutical composition according to
any of claims 32 to 43, wherein the composition comprise less than about 0.5 percent
by weight of either fluvastatin sodium anti-isomer or fluvastatin hydroxyl diene,
following storage for three months at a temperature of 40°C and a relative humidity of

75 percent.

50. The stable controlled release pharmaceutical composition according to
any of claims 32 to 43, wherein the composition contains less than about 0.2 percent
by weight of impurities and degradation products other than fluvastatin sodium

anti-isomer and fluvastatin hydroxy! diene.

SI. The stable controlled release pharmaceutical composition according to
any of claims 32 to 43, wherein the composition contains less than about 0.1 percent
of impurities and degradation products others than fluvastatin sodium anti-isomer and

fluvastatin hydroxyl diene.

52. The stable controlled release pharmaceutical composition according to
any of claims 32 to 43, wherein the composition contains less than about 0.2 percent
of impurities and degradation products other than fluvastatin sodium anti-isomer and
fluvastatin hydroxyl diene, following storage of the composition for 3 months at a

temperature of 40°C and a relative humidity of 75 percent.

53. The stable controlled release pharmaceutical composition according to
claim 52, wherein the composition contains less than about 0.1 percent of impurities
and degradation products other than fluvastatin sodium anti-isomer and fluvastatin
hydroxyl diene, following storage of the composition for 3 months at a temperature of

40°C and a relative humidity of 75 percent.
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54. A stable controlled-release pharmaceutical composition, comprising

fluvastatin or a salt thereof and greater than 3.5 percent by weight water.

5S. The composition according to claim 54, comprising from about 10 to

about 50 percent by weight of fluvastatin.

56. The composition according to either of claims 54 and 55, further
comprising at least one hydrophilic polymer, wherein the hydrophilic polymer is not
hydroxypropyl methylcellulose, and the composition is substantially free of
hydroxypropyl methyl cellulose.

57. The composition according to claim 56, wherein the fluvastatin is
present in an amount of from about 10 to about 50 percent by weight, the at least one
non-ionic hydrophilic polymer is present in an amount of from about 5 to about 40
percent, and the controlled-release composition further comprises from about 20 to
about 70 percent microcrystalline cellulose, from 0 to about 40 percent cross-linked

polyvinyl pyrollidone, and from about 0.5 to about 2 percent of a lubricant.

58. The stable controlled release pharmaceutical compostition according to
any of claims 54 to 57, wherein the fluvastatin or a salt thereof has an assay purity of

more than about 95 percent by weight.

59. The stable controlled release pharmaceutical composition according to
any of claims 54 to 57, wherein the fluvastatin or a salt thereof has an assay purity of
more than about 95 percent, following storage for three months at a temperature of

40°C and a relative humidity of 75 percent.

60. The stable controlled release pharmaceutical composition according to
any of claims 54 to 59, wherein the composition comprises less than about 1 percent

by weight of either fluvastatin sodium anti-isomer or fluvastatin hydroxyl diene.

61. The stable controlled release pharmaceutical composition according to
any of claims 54 to 59, wherein the composition comprises less than about 0.5 percent

by weight of either the fluvastatin sodium anti-isomer or fluvastatin hydroxyl diene.
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62. The stable controlled release pharmaceutical composition according to
any of claims 54 to 59, wherein the composition comprise less than about 1 percent by
weight of either fluvastatin sodium anti-isomer or fluvastatin hydroxyl diene,
following storage for three months at a temperature of 40°C and a relative humidity of

75 percent.

63. The stable controlled release pharmaceutical composition according to
any of claims 54 to 59, wherein the composition comprise less than about 0.5 percént
by weight of either fluvastatin sodiumn anti-isomer or fluvastatin hydroxyl diene,
following storage for three months at a temperature of 40°C and a relative humidity of

75 percent.

64. The stable controlled release pharmaceutical composition according to
any of claims 54 to 59, wherein the composition contains less than about 0.2 percent
by weight of impurities and degradation products other than fluvastatin sodium

anti-isomer and fluvastatin hydroxyl diene.

65. The stable controlled release pharmaceutical composition according to
any of claims 54 to 59, wherein the composition contains less than about 0.1 percent
of impurities and degradation products others than fluvastatin sodium anti-isomer and

fluvastatin hydroxyl diene.

66. The stable controlled release pharmaceutical composition according to
any of claims 54 to 59, wherein the composition contains less than about 0.2 percent
of impurities and degradation products other thén fluvastatin sodium anﬁ~isomer and
fluvastatin hydroxyl diene, following storage of the composition for 3 months at a

temperature of 40°C and a relative humidity of 75 percent.

67. The stable controlled release pharmaceutical composition according to
any of claims 54 to 59, wherein the composition contains less than about 0.1 percent
of impurities and degradation products other than fluvastatin sodium anti-isomer and
fluvastatin hydroxyl diene, following storage of the composition for 3 months at a

temperature of 40°C and a relative humidity of 75 percent.

68. A process for preparing a pharmaceutical composition according to
any of claims 32 -to 67, comprising combining fluvastatin or a salt thereof with a

pharmaceutical excipient.
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69. A method for manufacturing a controlled release tablet, comprising
granulating, drying, mixing, and compressing the composition of any of claims 1 to

29 into a tablet, and film coating the tablet.

70. A method for manufacturing the composition according to claim 69,

wherein the granulation comprises wet granulation.

71. A method for manufacturing a stable tablet, comprising the steps of
granulation, drying, mixing, compressing the composition of any of claims 32 to 53

into a tablet, and film coating the tablet.

72. A method for manufacturing the composition according to claim 71,

wherein the granulation comprises wet granulation.

73." A method for manufacturing a stable tablet, comprising the steps of
granulation, drying, mixing, compressing the composition of any of claims 54 to 67

into a tablet, and film coating the tablet.

74. A method for manufacturing the composition according to claim 73,

wherein the granulation comprises wet granulation.
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