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Description
Title of Invention: PHARMACEUTICAL COMPOSITION
COMPRISING OLMESARTAN MEDOXOMIL AND ROSU-

VASTATIN OR ITS SALT
Technical Field

The present invention relates to a pharmaceutical composition having a single dosage
form comprising olmesartan medoxomil and rosuvastatin or its salt.
Background Art

There are many clinical cases having both hypertension and hyperlipidemia, which
are regarded as a major risk factor to progress heart disecases and ultimately cause
adverse cardiac symptoms. These clinical cases are originated from potentially
common mechanism. Therefore, it is advantageous for the patients to receive a single
dosage form for treating both of the diseases. For example, as a combination for-
mulation for the treatment of both hypertension and hyperlipidemia, Caduet™ , a com-
bination formulation of atorvastatin and amlodipine, is being clinically used. In
addition, various literatures disclose combinations of an antihypertensive agent and an
antihyperlipidemic agent (International Publication Nos. W(095/26188, W097/37688,
W099/11260, WO00/45818, WO04/062729, WO06/040085, etc.).

Meanwhile, rosuvastatin or its salt (for example, the calcium salt), an HMG-CoA
reductase inhibitor, is being used for the treatment of hypercholesterolemia, hyper-
lipoproteinemia, and atherosclerosis; and is commercially available under the trade
name of Cresto™ tablet. Olmesartan medoxomil is used for the treatment of essential
hypertension; and is commercially available under the trade name of Olmetec™ tablet.
Unlike other statin drugs, rosuvastatin is metabolized mainly by CYP 2C9 and CYP
2C19, but only 10% thereof is metabolized. Therefore, the therapeutic effect is
originated mainly from rosuvastatin per se. Olmesartan medoxomil is rapidly me-
tabolized after the in vivo absorption thereof; but not metabolized by CYP450.
Therefore, after the two drugs are absorbed into the body, it is expected that the
metabolic interaction of the two drugs does not occur.

Disclosure of Invention
Technical Problem

The present inventors designed various formulations in order to develop a com-
bination formulation in a single dosage form centaining rosuvastatin and olmesartan
medoxomil as active ingredients. Surprisingly, the present inventors found that, when

rosuvastatin and olmesartan medoxomil are administered in the form of a single matrix
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formulation, there is drug-drug interaction and/or drug-drug interference between rosu-
vastatin and olmesartan medoxomil (one of the lipophilic drugs), which results in
delaying the in vivo release (i.e., dissolution) of rosuvastatin calcium to the gastroin-
testinal fluid and thus delaying the translocation thereof to the gastrointestinal
membrane, thereby inhibiting the absorption of rosuvastatin. That is, when a single .
matrix formulation containing the two drugs was administered, the projected 90%
confidence interval of AUC and Cmax of rosuvastatin exceeded the bioequivalence
criteria, i.€., the range of 0.8 to 1,25,

And also, the present inventors found that, even when olmesartan medoxomil and ro-
suvastatin or its salt were formulated into a combination dosage form having separate
compartments according to a conventional formulation method, it was difficult to
obtain a combination formulation bioequivalent to the single formulation of each of
drugs. The present inventors found that, when the compartment comprising rosu-
vastatin or its salt includes a certain disintegrant, i.e., cellulose-type and/or povidone-
type disintegrants, in a certain amount, rapid disintegration and high initial dissolution
rate of rosuvastatin or its salt can be accomplished, thereby being able to obtain a com-
bination formulation bioequivalent to the single formulation of rosuvastatin or its salt.
Especially, the present inventors surprisingly found that, in case of olmesartan
medoxomil, a combination formulation comprising rosuvastatin and olmesartan
medoxomil should be designed so as to exhibit higher dissolution rate (to non-
equivalent level as a pharmaceutical equivalence criteria) of olmesartan medoxomil in
an in vitro comparative dissolution test, in order to obtain a bioequivalent formulation
to the single formulation containing olmesartan medoxomil.

Therefore, it is an object of the present invention to provide a combination for-
mulation having a single dosage form containing olmesartan medoxomil and rosu-
vastatin as active ingredients, wherein the interaction to in vivo absorption is
minimized, and wherein the combination formulation is bioequivalent to the single for-
mulation of each of drugs.

Solution to Problem

In accordance with an aspect of the present invention, there is provided a pharma-
ceutical composition having a single dosage form comprising a compartment
comprising olmesartan medoxomil; and a compartment comprising rosuvastatin or its
salt, wherein said compartments are formulated in a separate form.

The pharmaceutical composition of the present invention may have a double-layered
tablet form, a tablet form consisting essentially of an inner core and an outer layer, or a
pellet-containing capsule form. In an embodiment, the pharmaceutical composition of

the present invention has a double-layered tablet form consisting essentially of a layer
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comprising rosuvastatin or its salt and a layer comprising olmesartan medoxomil. In
another embodiment, the pharmaceutical composition of the present invention has a
tablet form consisting essentially of an inner core comprising rosuvastatin or its salt
and an outer layer comprising olmesartan medoxomil. In still another embodiment, the
pharmaceutical composition of the present invention has a capsule form filled with
pellets comprising rosuvastatin or its salt and pellets comprising olmesartan

medoxomil.
In the pharmaceutical composition of the present invention, the compartment

comprising rosuvastatin or its salt may comprise one or more disintegrant selected
from the group consisting of crospovidone, low substituted hydroxypropyl

cellulose, croscarmellose sodium, and carboxymethylcellulose calcium. The dis-
integrant may be present in an amount ranging from 2 to 20 % by weight, based on the
total weight of the compartment comprising rosuvastatin or its salt.

In the pharmaceutical composition of the present invention, the compartment
comprising olmesartan medoxomil may comprise one or more disintegrant selected
from the group consisting of low substituted hydroxypropyl cellulose, carboxymethyl-
cellulose calcium, croscarmellose sodium, crospovidone, sodium starch glycolate, and
pregelatinized starch. In an embodiment, the compartment comprising olmesartan
medoxomil comprises 7.5 or more % by weight of low substituted hydroxypropyl
cellulose, 5 or more % by weight of carboxymethylcellulose calcium, 15 or more % by
weight of croscarmellose sodium, 10 or more % by weight of crospovidone, 5 or more
% by weight of sodium starch glycolate, or 5 or more % by weight of pregelatinized
starch, based on the total weight of the compartment comprising olmesartan
medoxomil. In another embodiment, the compartment comprising olimesartan
medoxomil comprises 7.5 to 65 % by weight of low substituted hydroxypropyl
cellulose, 5 to 60 % by weight of carboxymethylcellulose calcium, 15 to 30 % by
weight of croscarmellose sodium, 10 to 40 % by weight of crospovidone, 5 to 40 % by
weight of sodium starch glycolate, or 5 to 60 % by weight of pregelatinized starch,
based on the total weight of the compartment comprising olmesartan medoxomil. In
still another embodiment, the compartment comprising olmesartan medoxomil
comprises 7.5 to 65 % by weight, preferably 10 to 60 % by weight of low substituted
hydroxypropyl cellulose, based on the total weight of the compartment comprising
olmesartan medoxomil.

Advantageous Effects of Invention

It was found by the present invention that, when rosuvastatin and olmesartan

medoxomil are administered in a single matrix formulation, there is drug-drug in-

teraction and/or drug-drug interference between rosuvastatin and olmesartan
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medoxomil, which results in delaying the in vivo release (i.e., dissolution) of rosu-
vastatin calcium to the gastrointestinal fluid and thus delaying the translocation thereof
to the gastrointestinal membrane, thereby inhibiting the absorption of rosuvastatin. In
the pharmaceutical composition of the present invention, olmesartan medoxomil and
rosuvastatin or its salt are formulated into a combination dosage form having separate
compartments, thereby being able to solve the absorption-inhibition problem originated
from drug interaction.

And also, the use of a certain disintegrant, i.e., cellulose-type and/or povidone-type
disintegrants, provides rapid disintegration and high initial dissolution rate of rosu-
vastatin or its salt, thereby being able to obtain disintegration and dissolution patterns
equivalent to the single formulation containing rosuvastatin or its salt.

And also, it was found by the present invention that, in case of olmesartan
medoxomil, a combination formulation comprising rosuvastatin and olmesartan
medoxomil should be designed so as to exhibit higher dissolution rate (to non-
equivalent level as a pharmaceutical equivalence criteria) of olmesartan medoxomil in
an in vitro comparative dissolution test, in order to obtain a bioequivalent formulation
to the single formulation containing olmesartan medoxomil. That is, the pharma-
ceutical composition of the present invention exhibits bioequivalence to the single for-
mulation containing olmesartan medoxomil, although it shows non-equivalent in vitro
dissolution rate.

And also, according to the present invention, olmesartan medoxomil and rosuvastatin
or its salt are formulated into a dosage torm having separate compartments, which
makes it possible to avoid drug interaction in the formulation, thereby having excellent
stability.

Brief Description of Drawings

FIGs I and 2 show the blood concentration profiles according to the administration
of the double-layered tablet of Example 1 (test formulation) and the co-administration
of the reference formulations (FIG 1: Olmetec™ tablet and FIG 2: Crestor™ tablet), re-
spectively.

FIGs 3 and 4 show the blood concentration profiles according to the administration
of the single-matrix tablet of Comparative Example 5 (test formulation) and the co-
administration of the reference formulation (FIG 3: Olmetec™ tablet and FIG 4:
Crestor™ tablet), respectively.

FIGs 5 and 6 show the blood concentration protfiles according to the administration
of the double-layered tablet of Example 4-1 (test formulation) and the co-
administration of the reference formulation (FIG 5: Olmetec™ tablet and FIG 6:

Crestor™ tablet), respectively.
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Best Mode for Carrying out the Invention

The present invention provides a pharmaceutical composition in which olmesartan
medoxomil and rosuvastatin or its salt are formulated into a combination dosage form
having separate compartments. That is, the present invention provides a pharma-
ceutical composition having a single dosage form comprising a compartment
comprising olmesartan medoxomil; and a compartment comprising rosuvastatin or its
salt, wherein said compartments are formulated in a separate form.

It was found by the present invention that, when rosuvastatin and olmesartan
medoxomil are administered in a single matrix formulation, there is drug-drug in-
teraction and/or drug-drug interference between rosuvastatin and olmesartan
medoxomil, which results in delaying the in vivo release (i.e., dissolution) of rosu-
vastatin calcium to the gastrointestinal fluid and thus delaying the translocation thereof
to the gastrointestinal membrane, thereby inhibiting the absorption of rosuvastatin. In
the pharmaceutical composition of the present invention, olmesartan medoxomil and
rosuvastatin or its salt are formulated into a combination dosage form having separate
compartments, thereby being able to solve the absorption-inhibition problem originated
from drug interaction; and to obtain a combination formulation bioequivalent to the
single formulation of each of drugs.

In the pharmaceutical composition of the present invention, the active ingredients,
i.e., olmesartan medoxomil and rosuvastatin or its salt, may be used in a thera-
peutically effect amount. For example, olmesartan medoxomil may be used in an
amount of about 5 mg to about 80 mg, preferably about. 10 mg to about 40 mg, in a
unit formulation (i.e., unit dosage form). And also, rosuvastatin or its salt may be used
in an amount of about 2 mg to about 40 mg, preferably about 5 mg to about 20 mg, in a
unit formulation (i.e., unit dosage form). The salt of rosuvastatin may be a con-
ventional pharmaceutically acceptable salt, such as calcium salt, hydrochloride, hy-
drobromide, sulfate, phosphate, acetate, maleate, fumarate, lactate, tartrate, citrate,
gluconate, besylate, and camsylate. Preferably. rosuvastatin calcium may be used in
the present invention. The pharmaceutical composition of the present invention may be
administered once a day, but not limited thereto.

The pharmaceutical composition of the present invention has a combination dosage
form having separate compartments, for example, a double-layered tablet form, a tablet
form consisting essentially of an inner core and an outer layer, or a pellet-containing
capsule form. In an embodiment, the pharmaceutical composition of the present
invention has a double-layered tablet form consisting essentially of a layer comprising
rosuvastatin or its salt and a layer comprising olmesartan medoxomil. In another em-

bodiment, the pharmaceutical composition of the present invention has a tablet form
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consisting essentially of an inner core comprising rosuvastatin or its salt and an outer
layer (or shell) comprising olmesartan medoxomil. In still another embodiment, the
pharmaceutical composition of the present invention has a capsule form filled with
pellets comprising rosuvastatin or its salt and pellets comprising olmesartan
medoxomil.

Meanwhile, it was found by the present invention that, even when olmesartan
medoxomil and rosuvastatin or its salt were formulated into a combination dosage
form having separate compartments according to a conventional formulation method, it
was difficult to obtain a combination formulation bioequivalent to the single for-
mulation of each of drugs. It is found by the present invention that, when the com-
partment comprising rosuvastatin or its salt includes a certain disintegrant, i.e.,
cellulose-type and/or povidone-type disintegrants, in a certain amount, rapid disin-
tegration and high initial dissolution rate of rosuvastatin or its salt can be ac-
complished, thereby being able to obtain a combination formulation bioequivalent to
the single formulation of rosuvastatin or its salt. The disintegrant may be one or more
selected from the group consisting of
crospovidone (for example, Polyplasdone™, etc.], low substituted hydroxypropyl
cellulose, croscarmellose sodium, and carboxymethylcellulose calcium. Preferably, the
disintegrant may be a mixture of crospovidone and croscarmellose sodium; or
croscarmellose sodium. The disintegrant may be present in an amount ranging from 2
to 20 % by weight, preferably from 3 to 15 % by weight, based on the total weight of
the compartment comprising rosuvastatin or its salt. When other disintegrants are used,

the dissolution rate of rosuvastatin or its salt is decreased; and/or the amount used is

-increased, which may cause insufficient compression force during the compressing

step, thereby leading to high friability of the resulting formulation (e.g., tablet). In
addition, the use of other disintegrants brings about insufficient hardness, which may
cause unwanted problems in e.g., packaging, delivery, etc.

And also, it was found by the present invention that, in case of olmesartan
medoxomil, a combination formulation comprising rosuvastatin and olmesartan
medoxomil should be designed so as to exhibit higher dissolution rate (to non-
equivalent level as a pharmaceutical equivalence criteria) of olmesartan medoxomil in
an in vitro comparative dissolution test, in order to obtain a bioequivalent formulation
to the single formulation containing olmesartan medoxomil. That is, the pharma-
ceutical composition of the present invention exhibits bioequivalence to the single for-
mulation containing olmesartan medoxomil, although it shows non-equivalent in vitro
dissolution rate. In order to obtain the non-equivalent in vitre dissolution rate, the com-
partment comprising olmesartan medoxomil comprise a certain disintegrant, which

may be one or more selected from the group consisting of low substituted hy-
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droxypropyl cellulose, carboxymethylcellulose calcium, croscarmellose sodium,
crospovidone, sodium starch glycolate, and pregelatinized starch. In an embodiment,
the compartment comprising olmesartan medoxomil comprises 7.5 or more % by
weight of low substituted hydroxypropyl cellulose, 5 or more % by weight of car-
boxymethylcellulose calcium, 15 or more % by weight of croscarmellose sodium, 10
or more % by weight of crospovidone, 5 or more % by weight of sodium starch
glycolate, or 5 or more % by weight of pregelatinized starch, based on the total weight
of the compartment comprising olmesartan medoxomil. In another embodiment, the
compartment comprising olmesartan medoxomil comprises 7.5 to 65 % by weight of
low substituted hydroxypropyl cellulose, 5 to 60 % by weight of carboxymethyl-
cellulose calcium, 15 to 30 % by weight of croscarmellose sodium, 10 to 40 % by
weight of crospovidone, 5 to 40 % by weight of sodium starch glycolate, or 5 to 60 %
by weight of pregelatinized starch, based on the total weight of the compartment
comprising olmesartan medoxomil. In still another embodiment, the compartment
comprising olmesartan medoxomil comprises 7.5 to 65 % by weight, preferably 10 to
60 % by weight, more preferably about 20 £ 1 % by weight of low substituted hy-
droxypropyl cellulose, based on the total weight of the compartment comprising
olmesartan medoxomil.

The pharmaceutical composition of the present invention, such as a double-layered
tablet form, a tablet form consisting essentially of an inner core and an outer layer, or a
pellet-containing capsule form, may further comprises one or more excipients conven-
tionally used in the field of pharmaceutics, for example a diluent (or additive), a
binder, a lubricant, etc., in addition to said disintegrant. The pharmaceutical com-
position of the present invention may be also coated with an appropriate coating agent,
such as a film-coating agent.

The diluent (or additive) inc]udés lactose (including its hydrate), dextrin, mannitol,
sorbitol, starch, microcrystalline cellulose (for example, Celphere™), silicified micro-
crystalline cellulose (for example, Prosolv™), calcium hydrogen phosphate (including
its hydrate), anhydrous calcium hydrogen phosphate, calcium carbonate, saccharides,
and a mixture thereof. The binder includes polyvinylpyrrolidone, copovidone, gelatin,
starch, sucrose, methyl cellulose, ethyl cellulose, hydroxyethyl cellulose, hy-
droxypropyl cellulose, hydroxypropyl alkylcellulose (for example, hydroxypropyl
methylcellulose), and a mixture thereof. The lubricant includes stearic acid, stearates
(for example, magnesium stearate), talc, corn starch, carnauba wax, light anhydrous
silicic acid, magnesium si]icate, synthetic aluminum silicate, hydrogenated oil, hy-
drogenated oll, titanium oxide, microcrystalline cellulose, macrogol 4000 or 6000,
isopropyl myristate, calcium hydrogen phosphate, and a mixture thereof. The coating

agent, for example a film-coating agent, includes a conventional polymer such as
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Opadry™., The film-coating agent may be used in a minimum amount for providing an
appropriate size of the formulation, but not limited thereto.

In an embodiment, the pharmaceutical composition of the present invention having a
double-layered tablet form may be prepared by preparing granules containing rosu-
vastatin and granules containing olmesartan medoxomil, respectively; and then com-
pressing the mixture thereot with a double-layer tablet-press machine. If hecessary, the
resulting double-layered tablet may be coated with a film-coating agent such as Opadry
™. The granules containing rosuvastatin and the granules containing olmesartan
medoxomil may be prepared according to dry granulation methods or wet granulation
methods. For example, the granules containing rosuvastatin may be prepared according
to a dry granulation method. That is, the granules containing rosuvastatin may be
prepared by mixing rosuvastatin calcium, an additive (diluent), a disintegrant, and a
Jubricant according to a conventional method; and then granulating the mixture with
e.g., a roller compactor (TF mini, Vector). And also, the granules containing
olmesartan medoxomil may be prepared according to a wet granulation method. That
1s, the granules containing olmesartan medoxomil may be prepared by mixing
olmesartan medoxomil, a binder, an additive (diluent), a disintegrant; granulating the
mixture with e.g., a high speed mixer (MIC Developer-5, COMASA); and then drying
and sieving the resulting granules.

In another embodiment, the pharmaceutical composition of the present invention
having a tablet form consisting essentially of an inner core and an outer layer may by
prepared by forming an inner core containing rosuvastatin; optionally forming a film-
coating layer; and then compressing the inner core along with granules containing
olmesartan medoxomil with e.g., a tablet-press machine (EKO, Korsch). If necessary,
the resulting tablet may be coated with a film-coating agent such as Opadry™, The
inner core containing rosuvastatin may be prepared by compressing said granules
containing rosuvastatin with a rotary tablet-press machine (Piccola D-8, RIVA). If
necessary, the resulting inner core may be coated with a film-coating agent such as
Opadry™.

In still another embodiment, the pharmaceutical composition of the present invention
having a pellet-containing capsule form may prepared by preparing rosuvastatin-
containing pellets and olmesartan medoxomil-containing pellets, respectively; and then
filling the mixture thereot in a capsule. For example, the rosuvastatin-containing
pellets may be prepared by coating beads (e.g., non-pareil beads) with a coating
solution in e.g., a fluid bed granulator. The coating solution may be prepared by
dissolving rosuvastatin calcium, an additive (diluent), a binder, and a disintegrant in an
appropriate solvent, for example a mixed solvent ot water and methanol. The coating

solution may have a viscosity of 5 mPa-s to 100 mPa-s. Similarly, the olmesartan
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medoxomil-containing pellets may be prepared by coating beads (e.g., non-pareil
beads) with a coating solution in e.g., a fluid bed granulator; and the coating solution
may be prepared by dissolving olmesartan medoxomil, an additive (diluent), and a
binder in appropriate solvent, for example a mixed solvent of water and methanol.
The present invention will be described in further detail with reference to the
following examples and experimental examples. These examples and experimental
examples are for illustrative purposes only and are not intended to limit the scope of

the present invention.

Example 1: Preparation of double-layered tablets

Double-layered tablets were prepared according to the components and amounts
shown in Table 1. The amounts of the table 1 refer to the amounts per 1 tablet.

<Step 1> Preparation of granules containing rosuvastatin

Rosuvastatin calcium, lactose monohydrate, Prosolv'™, dibasic calcium phosphate
dihydrate, crospovidone, croscarmellose sodium, light anhydrous silicic acid, and
magnesium stearate (85% of the total amount used in the rosuvastatin-layer) were
sieved through a 24 mesh and then mixed. The resulting mixture was granulated using
a roller compactor (TF mini, Vector). The obtained granules were sieved through a 24
mesh and then mixed with magnesium stearate pre-sieved though a 35 mesh (15% of
the total amount used in the rosuvastatin-layer) to prepare a rosuvastatin-containing
granule mixture.

<Step 2> Preparation of granules containing olmesartan medoxomil

Olmesartan medoxomil, hydroxypropyl cellulose, lactose monohydrate, micro-
crystalline cellulose, and low substituted hydroxypropyl cellulose were sieved through
a 24 mesh and then mixed. The resulting mixture was granulated using a high speed
mixer (MIC Developer-5, COMASA). The resulting dry granules were sieved through
a 24 mesh and then mixed with magnesium stearate pre-sieved though a 35 mesh and
yellow iron oxide pre-sieved through a 80 mesh to prepare a olmesartan medoxomil-
containing granule mixture.

<Step 3> Preparation of double-layered tablets

The rosuvastatin-containing granule mixture prepared in Step I and the olmesartan
medoxomil-containing granule mixture prepared in Step 2 were compressed with a
double-layer tablet-press machine (BB-11, RIVA) to obtain double-layered tablets,
The resuliing tablets were film-coated with Opadry™ in a pan coating machine (LDCS,
VECTOR).

Table |
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[Table 1]
Components Example 1
Rosuvastatin-co |Active in- rosuvastatin calcium 20.80
ntaining layer |gredient
(mg/tablet) Additive lactose monohydrate 119.10
Additive Prosolv™ 42.60
Additive dibasic calcium phosphate 21.80
dihydrate
Disintegrant  |crospovidone 10.70
Disintegrant  |croscarmellose sodium 6.40
Lubricant light anhydrous silicic acid 4.30
Lubricant magnesium stearate 4.30
Olmesartan Active in- olmesartan medoxomil 40.00
medoxomil-cont gredient
aining layer Binder hydroxypropyl cellulose 10.00
(mg/tablet) Additive lactose monohydrate 246.27
Additive microcrystalline cellulose 40.00
Disintegrant  |low substituted hydroxypropyl 80.00
cellulose
Lubricant magnesium stearate 3.60
Lubricant yellow iron oxide 0.13
Coating agent Opadry™ 20.00
[40]
(41] Example 2: Preparation of tablets containing an inner core and an outer layer
[42] Tablets containing an inner core and an outer layer were prepared according to the
components and amounts shown in Table 2. The amounts of the table 2 refer to the
amounts per | tablet.
[43] <Step 1> Preparation of inner core-tablets containing rosuvastatin
[44] Rosuvastatin-containing granule mixture was prepared by using the same procedures

of Step 1 of Example !. The inner core-tablets containing rosuvastatin were prepared
by compressing the mixture with a rotary tablet-press machine (Piccola D-8, RIVA) to
obtain cores and then film-coating the resulting cores with Opadry™ in a pan coating
machine (LDCS, VECTOR).
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[45] <Step 2> Preparation of granules containing olmesartan medoxomil
[46] Olmesartan medoxomil-containing granule mixture was prepared by using the same
procedures of Step 2 of Example 1.
[47] <Step 3> Preparation of tablets containing an inner core and an outer layer
[48] The inner core-tablets containing rosuvastatin prepared in Step 1 and the olmesartan

[49]

medoxomil-containing granule mixture prepared in Step 2 were compressed with a
tablet-press machine (EKO, Korsch) to obtain tablets containing an inner core and an
outer layer. The resulting tablets were film-coated with Opadry™ in a pan coating
machine (LDCS, VECTOR).

Table 2
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[Table 2]
Components Example 2
Rosuvastatin-co |Active in- rosuvastatin calcium 20.80
ntaining core gredient
(mg/tablet) Additive lactose monohydrate 51.96
Additive Prosolv™ 21.30
Additive dibasic calcium phosphate 10.09
dihydrate
Disintegrant  |crospovidone 5.35
Disintegrant  |croscarmellose sodium 3.20
Lubricant light anhydrous silicic acid 2.15
Lubricant magnesium stearate 2.15
Coating agent |Opadry™ 3.00
Olmesartan Active in- olmesartan medoxomil 40.00
medoxomil-cont |gredient
aining granules | gipder hydroxypropyl cellulose 10.00
(mg/tablet) Additive lactose monohydrate 246.27
Additive microcrystalline cellulose 40.00
Disintegrant  |low substituted hydroxypropyl 80.00
cellulose
Lubricant magnesium stearate 3.60
Coloring agent |yellow iron oxide 0.13
Coating agent Opadry™ 20.00

“xample 2: Preparation of pellet-containing capsules

Pellet-containing capsules were prepared according to the components and amounts

shown in Table 3. The amounts of the table 3 refer to the amounts per | capsule.

<Step 1> Preparation of rosuvastatin-containing pellets

A coating solution having a viscosity of about 60 mPa-s was prepared by dissolving

rosuvastatin calcium, hydroxypropyl methylcellulose, dibasic calcium phosphate

dihydrate, croscarmellose sodium in a mixed solvent of water and methanol (1:2, by

weight). Celphere™ (25 to 30 mesh) was coated with the coating solution in a fiuid bed
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granulator to obtain pellets, under the following conditions: 2.7 bar of spray air, 24°C
of outlet air temperature, 34°C of inlet air temperature, 20 to 70 m*/hr of flow rate,
28% of outlet air flat.

[55] <Step 2> Preparation of olmesartan medoxomil-containing pellets
[56] A coating solution having a viscosity of about 45 mPa-s was prepared by dissolving
olmesartan medoxomil and hydroxypropyl methylcellulose in a mixed solvent of water
and methanol (1:2, by weight). Celphere™ (25 to 30 mesh) was coated with the coating
solution in a fluid bed granulator to obtain pellets, under the following conditions: 2.4
bar of spray air, 24°C of outlet air temperature, 34°C of inlet air temperature, 20 to 70
m?/hr of flow rate, 34% of outlet air flat.
[57] <Step 3> Capsule filling
[58] The rosuvastatin-containing pellets prepared in Step 1 and the olmesartan
medoxomil-containing pellets were filled in a # 1 capsule using a capsule-filling
machine (DMF1500, DAESAN PHARMATEC) to obtain capsules.
[59] Table 3
[Table 3]
v Components Example 3
Rosuvastatin-co |Active in- rosuvastatin calcium 20.80
ntaining pellets |gredient
(mg/capsule) | Additive Celphere™ 120
Binder hydroxypropyl methylcellulose 10.50
Additive dibasic calcium phosphate 5.20
dihydrate
Disintegrant  {croscarmellose sodium 3.50
Solvent methanol solution 160.00
Olmesartan Active in- olmesartan medoxomil 40.00
medoxomil-cont|gredient
aining pellets | A qgitive Celphere™ 240.00
(mg/capsule) )
Binder hydroxypropyl methylcellulose 20.00
Solvent methanol solution 300.00
[60]
[61] Comparative Examples 1 to 4: Preparation of single-matrix tablets
[62] Single-matrix tablets having no disintegrant or having starch, pregelatinized starch,

or magnesium aluminum silicate (Veegum™) as a disintegrant were prepared

according to the components and amounts shown in Table 4. The amounts of the table
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4 refer to the amounts per | tablet. The single-matrix tablets were obtained by mixing
the rosuvastatin-containing granule mixture and the olmesartan medoxomil-containing
granule mixture prepared according to the same procedures of Step | and Step 2 of
Example T respectively for S minutes with a polyvinyl bag or a mixer, compressing the
resulting mixture with a tablet-press machine (EKO, Korsch) to obtain tablets, and then
film-coating the resulting tablets with Opadry™ in a pan coating machine (LDCS,
VECTOR).

Table 4
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[Table 4]
Components Comparative Example
1 2 3 4
rosuvastatin- |Active in-  |rosuvastatin calcium 20.80 |20.80 |20.80 120.80
containing  |gredient
granules Additive lactose monohydrate 136.20/126.20 |126.20 [126.20
(mg/tablet)
Additive Prosolv™ 42.60 142.60 {42.60 |42.60
Additive dibasic calcium 21.80 21.80 {21.80 |21.80
phosphate dihydrate
Disintegrant |starch 10.00
Disintegrant |pregelatinized starch 10.00
Disintegrant |Veegum™ 10.00
Lubricant light anhydrous silicic  {4.30  [4.30 |4.30 [4.30
acid
Lubricant magnesium stearate 430 1430 430 }4.30
olmesartan |Active in-  [olmesartan medoxomil [40.00 [40.00 [40.00 [40.00
medoxomil-c |gredient
ontaining Binder hydroxypropyl 10.00 [10.00 |10.00 [10.00
granules cellulose
(meftablet) - ditive  |lactose monohydrate |326.40|246.40 | 246.40 |246.40
Additive microcrystalline 40.00 140.00 140.00 (40.00
cellulose
Disintegrant |starch 80.00
Disintegrant |pregelatinized starch 80.00
Disintegrant |Veegum™ 80.00
Lubricant magnesium stearate 3.60 |3.60 [3.60 |3.60
Coating agent Opadry™ 20.00 |20.00 |20.00 {20.00

Comparative Example 5: Preparation of single-matrix tablets

Single-matrix tablets were prepared according to the components and amounts shown
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in Table 5. The amounts of the table 5 refer to the amounts per 1 tablet. The single-

matrix tablets were obtained by mixing the rosuvastatin-containing granule mixture

and the olmesartan medoxomil-containing granule mixture prepared according to the

same procedures of Step | and Step 2 of Example | respectively for S minutes, com-

pressing the resulting mixture with a tablet-press machine (EKO, Korsch) to obtain

tablets, and then film-coating the resulting tablets with Opadry™ in a pan coating
machine (LDCS, VECTOR).

Table 5
[Table 5]
Components Comparative
Example5
Rosuvastatin-co |Active in- rosuvastatin calcium 20.80
ntaining gredient
granules Additive lactose monohydrate 123.40
(mg/tablet Additive Prosoly™ 42.60
Additive dibasic calcium phosphate 21.80
dihydrate
Disintegrant  |crospovidone 10.70
Lubricant croscarmellose sodium 6.40
Lubricant light anhydrous silicic acid 4.30
Lubricant magnesium stearate 4.30
Olmesartan Active in- olmesartan medoxomil 40.00
medoxomil-cont |gredient
aining granules |gin ey hydroXypropy] cellulose 10.00
(mg/tablet) -|Additive lactose monohydrate 246.40
Additive microcrystalline cellulose 40.00
Disintegrant  [low substituted hydroxypropyl 80.00
cellulose
Lubricant magnesium stearate 3.60
Coating agent Opadry'™ 20.00

Experimental Example 1: Comparative dissolution test of rosuvastatin

For the formulations prepared in Examples | to 3 and Comparative Examples 1 to 5,
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the comparative dissolution tests of rosuvastatin were performed under the following
conditions, using a dissolution tester (Vankel VK7025 Vk8000, USA). Crestor™ tablet
containing 20 mg of rosuvastatin was used as a reference formulation.

<Conditions for dissolution test>

Dissolution medium: pH 6.8 buffer (900 mL)

Temperature: 37+0.5°C

Test method: 'Dissolution Test 2 (Paddle Method)' of the Korean Pharmacopeia

(In case of the capsule, a sinker was used)

Paddle rotation rate: 50rpm

<Conditions for HPLC analysis>

- Detector: UV spectrophotometer (wavelength: 249nm)

- Column: Waters Acquityuplcbeh C18 (2.1 x 50mm, 1.7um)

- Column temperature: 40 °C

- Mobile phase: acetonitrile / buffer (34 / 66, v/v)

- Flow rate: 0.3 mL/min

- Retention time: 2.5 to 3 minutes

The results thereof are presented in the following Table 6.

Table 6
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[86]
[87]

[88]
[89]
[90]

[Table 6]

Time (min.) |0 5 10 15 30 45 60 90 120

Crestor™ 0.00 [69.83 [91.60 |94.56 |96.73 (98.22 [99.34 |100.371100.62
tablet 20mg

Example 1 0.00 |82.35 199.45 |[100.421100.53[101.06|101.39]100.73 |101.50

Example 2 0.00 [81.35 |98.45 [99.42 199.53 |100.06|100.39(99.73 {100.50

Example 3 0.00 75.00 {90.00 [96.44 |96.55 |97.05 |97.38 [96.74 |97.48

Comparative |0.00 ]50.00 [77.00 [88.00 {98.00 [98.00 [98.00 [98.50 {99.00
Example 1

Comparative |0.00 {50.00 {75.00 [86.00 |96.00 [96.00 {96.00 |96.50 [97.00

Example 2

Comparative [0.00 (45.00 [76.00 |87.00 |98.00 (99.00 199.00 |99.00 [99.50
Example 3

Comparative [0.00 |40.00 |80.00 [90.00 [99.00 |[100.00|100.00(100.00[100.00
Example 4

Comparative [0.00 |86.44 199.26 [99.91 [99.94 199.94 1100.62(100.70(100.44
Example 5

As shown in Table 6, in case of the tablet of Comparative Example 1 having no dis-
integrant and the tablets of Comparative Examples 2 to 4 having starch, pregelatinized

starch, or magnesium aluminum silicate (Veegum™) as a disintegrant, the dissolution

~rates of rosuvastatin calcium for the initial 30 minutes were significantly low in

comparison with the reference formulation. In contrast, the formulations prepared
according to the present invention showed very similar dissolution profiles to the
reference formulation. There was observed no significant variation in the dissolution
rates of rosuvastatin calcium among the single-matrix tablet (Comparative Example 5)

and the formulations of Example | to 3.

Example 4

Double-layered tablets comprising low substituted hydroxypropy! cellulose as a dis-
integrant in an olmesartan medoxomil-containing layer were prepared by using the
same procedures of Example | (except that the film-coating process was not

performed), according to the components and amounts shown in Table 7. The amounts
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of the table 7 refer to the amounts per | tablet.
Table 7
[Table 7]
Components Example
4-1 4-2 4-3 4-4
Rosuvastatin-|Active in- rosuvastatin calcium [20.80 (20.80 (20.80 (20.80
containing  |gredient
layer Additive lactose monohydrate |123.40{123.40 |123.40 [123.40
(mg/tablet)
Additive Prosoly™ 42.60 142.60 |42.60 |42.60
Additive dibasic calcium 21.80 121.80 |21.80 |21.80
phosphate dihydrate
Disintegrant |crospovidone 10.70 }10.70 |10.70 10.70
Disintegrant |croscarmellose 6.40 1640 (640 |6.40
sodium
Lubricant light anhydrous silicic [4.30 1430 430 {4.30
acid
Lubricant magnesium stearate  [4.30  |4.30 (430  [4.30
Olmesartan |Active in- olmesartan 40.00 [40.00 ]40.00 ]40.00
medoxomil-c |gredient medoxomil
ontaining | ginder hydroxypropyl 10.00 [10.00 [10.00 [10.00
layer cellulose '
(mg/tablet) .
Additive lactose monohydrate |305.77(294.77 |74.27 |53.27
Additive microcrystalline 40.00 |40.00 [40.00 1{40.00
cellulose
Disintegrant {low substituted hy- 121.00( {31.50( |252.00(|273.00(
droxypropyl cellulose |5.0%) {7.5%) |60.0%) 65.0%)
Lubricant magnesium stearate  {3.60  |3.60 |3.60  |3.60
Example 5

(93]
[94]

Double-layered tablets comprising carboxymethylcellulose calcium as a disintegrant
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in an olmesartan medoxomil-containing layer were prepared by using the same

procedures of Example 1 (except that the film-coating process was not performed),

according to the components and amounts shown in Table 8. The amounts of the table

8 refer to the amounts per | tablet.

195] Table 8§
[Table 8]
Components Example
5-1 52 |53 5-4
Rosuvastatin-{Active in-  |rosuvastatin calcium {20.80 [20.80 {20.80 {20.80
containing  |gredient
layer Additive lactose monohydrate {123.40 {123.4 |123.40 |123.40
(mg/tabler) 0
Additive Prosolv™ 42.60 142.60 {42.60 |42.60
Additive dibasic calcium 21.80 (21.80 {21.80 [21.80
phosphate dihydrate
Disintegrant |crospovidone 10.70  {10.70 [10.70 |10.70
Disintegrant |croscarmellose 6.40 {640 |(6.40 6.40
sodium
Lubricant light anhydrous silicic (4.30 |4.30 (4.30  |4.30
acid
Lubricant magnesium stearate  [4.30  |4.30 [4.30 4.30
Olmesartan  |Active in-  |olmesartan 40.00 40.00 {40.00 140.00
medoxomil-c |gredient medoxomil
ontaining Binder hydroxypropyl 10.00 |10.00 {10.00 |10.00
layer cellulose
(me/tablet) .\ fitive  |lactose monohydrate |315.77 |305.7 (7427 |53.27
7
Additive microcrystalline 40.00 [40.00 [40.00 140.00
cellulose
Disintegrant |carboxymethylceliulos [10.50(2 {21.00( |252.00( |273.00(
e calcium S5%)  15.0%) {60.0%) |65.0%)
Lubricant magnesium stearate  {3.60  [3.60 |3.60 3.60

[96]
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Example 6

Double-layered tablets comprising croscarmellose sodium as a disintegrant
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in an olmesartan medoxomil-containing layer were prepared by using the same

procedures of Example 1 (except that the film-coating process was not performed),

according to the components and amounts shown in Table 9. The amounts of the table

9 refer to the amounts per 1 tablet.

Table 9
[Table 9]
Components Example
6-1 6-2 6-3 6-4
Rosuvastatin-|Active in- |rosuvastatin calcium [20.80 [20.80 [20.80 |20.80
containing |gredient
layer Additive lactose 123.40 {123.40 {123.40 |123.40
(mg/tablet) monohydrate
Additive Prosolvi™ 42.60 142.60 |42.60 |42.60
Additive dibasic calcium 21.80 |21.80 |21.80 |21.80
phosphate dihydrate
Disintegrant |crospovidone 10.70 {10.70 {10.70 {10.70
Disintegrant [croscarmellose 6.40 6.40 1640 1640
sodium
Lubricant light anhydrous 430 430 (430 }4.30
silicic acid
Lubricant magnesium stearate [4.30 430 430 |4.30
Olmesartan |Active in- |olmesartan 40.00 (40.00 (40.00 [40.00
medoxomil-c |gredient medoxomil
ontaining | gjnder hydroxypropyl 1000 |10.00 [10.00 |10.00
layer cellulose
(me/tablet) T Qditive  |lactose 28427 [263.27 (20027 [179.27
monohydrate
Additive microcrystalline 40.00 [40.00 |40.00 |40.00
cellulose
Disintegrant |croscarmellose 42.00(1 163.00(1126.00(}179.27(
sodium 0.0%) |5.0%) {30.0%) |35.0%)
Lubricant magnesium stearate |3.60 3.60 |3.60 |3.60
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Example 7

Double-layered tablets comprising crospovidone as a disintegrant
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in an olmesartan medoxomil-containing layer were prepared by using the same

procedures of Example 1 (except that the film-coating process was not performed),

according to the components and amounts shown in Table 10. The amounts of the table

10 refer to the amounts per 1 tablet.

Table 10
[Table 10]
Components Example
7-1 7-2 7-3 7-4
Rosuvastatin-|Active in- |rosuvastatin calcium |20.80 |20.80 (20.80 {20.80
containing  |gredient
layer Additive lactose monohydrate [123.40 [123.40 [123.40 |123.40
(me/tablet)  \ ditive  |Prosoly™ 4260 [42.60 |42.60 |42.60
Additive dibasic calcium 21.80 |21.80 |21.80 |21.80
phosphate dihydrate
Disintegrant |crospovidone 10.70 }10.70 110.70 |10.70
Disintegrant |croscarmellose 6.40  16.40 6.40 6.40
sodium
Lubricant light anhydrous 430 |4.30 4.30 4.30
silicic acid
Lubricant  |magnesium stearate [4.30  |4.30 4.30 1430
Olmesartan |[Active in- |olmesartan 40.00 [40.00 {40.00 }40.00
medoxomil-c |gredient medoxomil
ontaining Binder hydroxypropyl 10.00 {10.00 {10.00 |10.00 .
layer cellulose
(mgftablet) I iditive  |lactose monohydrate [294.77 [28427 |15827 |137.27
Additive microcrystalline 40.00 [40.00 [40.00 ]40.00
cellulose
Disintegrant |crospovidone 31.50(7 {42.00(1 | 168.00( | 189.00(
S50%) 10.0%) |40.0%) |45.0%)
Lubricant magnesium stearate [3.60  |3.60 3.60 3.60
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Example 8
Double-layered tablets comprising sodium starch glycolate as a disintegrant
in an olmesartan medoxomil-containing layer were prepared by using the same

procedures of Example 1 (except that the film-coating process was not performed),

- according to the components and amounts shown in Table 11. The amounts of the table

11 refer to the amounts per 1 tablet.
Table 11
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[Table 11]
Components Example
8-1 8-2 8-3 8-4
Rosuvastatin-|Active in-  |rosuvastatin calcium [20.80 |20.80 (20.80 {20.80
containing  |gredient
layer Additive lactose monohydrate 123.40(123.40 {123.40 |123.40
(mg/tablet)
Additive Prosolv™ 42.60 |42.60 |42.60 |42.60
Additive dibasic calcium 21.80 |21.80 |21.80 |21.80
phosphate dihydrate
Disintegrant |crospovidone 10.70 110.70 {10.70 |10.70
Disintegrant |croscarmellose 6.40 [6.40 ]6.40 6.40
sodium
Lubricant light anhydrous silicic |4.30  |4.30  {4.30 4.30
acid
Lubricant magnesium stearate  (4.30  14.30  [4.30 4.30
Olmesartan [Active in-  |olmesartan 40.00 ]40.00 [40.00 |[40.00
medoxomil-c |gredient medoxomil
onfaining | gjnder hydroxypropyl 10.00 {10.00 {10.00 110.00
layer cellulose
(mg/tablet) 1\ fitive  |lactose monohydrate |315.77|305.77|158.27 |137.27
Additive microcrystalline 40.00 (40.00 ]40.00 {40.00
cellulose
Disintegrant |sodium starch 10.50( {21.00( {168.00( | 189.00(
glycolate 2.5%) 15.0%) |40.0%) |45.0%)
Lubricant magnesium stearate  |3.60 |{3.60 |3.60 3.60
[108]
[109] Example 9
[110] Double-layered tablets comprising pregelatinized starch as a disintegrant

in an olmesartan medoxomil-containing layer were prepared by using the same

procedures of Example 1 (except that the film-coating process was not performed),

according to the components and amounts shown in Table 12. The amounts of the table
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12 refer to the amounts per 1 tablet.
[111] Table 12
[Table 12]
Components Example
9-1 9-2 9-3 9-4
Rosuvastatin-|Active in-  [rosuvastatin calcium  [20.80 {20.80 (20.80 |20.80
containing  |gredient
layer Additive lactose monohydrate  [123.40/123.40 {123.40 |123.40
(mg/tablet)
Additive Prosoly™ 42.60 {42.60 |42.60 |42.60
Additive dibasic calcium 21.80 j21.80 |21.80 (21.80
phosphate dihydrate
Disintegrant |crospovidone 10.70 {10.70 |10.70 [10.70
Disintegrant [croscarmellose 6.40 1640 [6.40 ]6.40
sodium
Lubricant light anhydrous silicic [4.30  |4.30 |4.30 4.30
acid
Lubricant magnesium stearate  [4.30 |4.30 14.30 }4.30
Olmesartan |Active in- |olmesartan 40.00 140.00 ]40.00 140.00
medoxomil-c |gredient medoxomil
ontaining | ginder hydroxypropyl 10.00 [10.00 |10.00 {10.00
layer cellulose
(mg/tablet) .
Additive factose monohydrate  |315.77|305.77 {74.27 |53.27
Additive microcrystalline 40.00 (40.00 }40.00 [40.00
cellulose
Disintegrant [pregelatinized starch  [10.50( {21.00( [252.00(|273.00(
2.5%) 5.0%) 160.0%) |65.0%)
Lubricant magnesium stearate  |3.60 |3.60 |3.60 |3.60
[112]
[113] Experimental Example 2: Comparative dissolution test of olmesartan

medoxomil
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[114]

[115]

For the formulations prepared in Examples 1 and 4 to 9, the comparative dissolution
tests of olmesartan medoxomi] were performed by using the same methods of Ex-
perimental Example 1, except for using water as a dissolution medium. Olmetec™
tablet containing 40 mg of olmesartan medoxomil was used as a reference formulation.
The retention time for olmesartan was 3 to 3.5 minutes. The results thereof are
presented in the following Table 13.

Table 13
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[Table 13]
Disintegrant Amount(w/ |Dissolution Dissolution
w%) rate(5 minutes, |rate(6 hours,
%) %)

Olmetec™ tablet 21.30 51.13
Example 1 low substituted hy- {19.05 41.73 80.61
Example 4-1 droxypropyl 5.00 16.39 61.29
Example 4-2 cellulose 7.50 38.32 76.98
Example 4-3 60.00 53.39 81.68
Example 4-4 65.00 57.58 82.68
Example 5-1 carboxymethylcellu |2.50 23.68 81.63
Example 5-2 lose calcium 5.00 38.69 82.16
Example 5-3 60.00 53.26 82.65
Example 5-4 65.00 56.38 83.92
Example 6-1 croscarmellose 10.00 22.26 78.99
Example 6-2 sodium 15.00 37.69 82.95
Example 6-3 30.00 51.68 83.90
Example 6-4 35.00 53.69 82.69
Example 7-1 crospovidone 7.50 21.74 78.19
Example 7-2 10.00 40.45 80.03
Example 7-3 40.00 53.96 63.28
Example 7-4 ’ 45.00 58.95 84.58
Example 8-1 sodium starch 2.50 23.95 76.25
Example 8-2 glycolate 5.00 42.26 83.29
Example 8-3 40.00 54.16 82.92
Example 8-4 45.00 55.26 83.69
Example 9-1 pregelatinized 2.50 18.26 73.69
Example 9-2 starch 5.00 38.25 80.69
Example 9-3 60.00 52.68 81.69
Example 9-4 65.00 57.12 84.28

[116]
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[117]

[118]

[119]
[120]
[121]

In case that the dissolution rate of a reference formulation (i.e., Olmetec™ tablet) in
water for the defined time (i.e., 6 hours) is below 85%;, the following two requirements
should be satisfied in order to meet the pharmaceutical equivalence criteria of the ap-
plicable Pharmaceutical Affairs Law: the first requirement that the dissolution rate of
the test formulation for 6 hours is located between the dissolution rate of the reference
formulation (i.e., Olmetec™ tablet) + 15% (i.e., 36.13 to 66.13 %); and the second re-
quirement that the dissolution rate thereof for 5 minutes (the nearest time to the time
for attaining to about 1/2 (i.e., 25.5%) of the dissolution rate of the reference for-
mulation for 6 hours) is located between the dissolution rate ot the reference for-
mulation + 15% (i.e., 6.30 to 36.30.%).

As shown in Table 13, the dissolution rate of all the formulations (except for the for-
mulation of Example 4-1) for 6 hours exceeded 66.13%. Therefore, all the for-
mulations (except for the formulation of Example 4-1) cannot be regarded as being
pharmaceutically equivalent to the reference formulation (i.e., Olmetec™ tablet). And
also, in connection with the dissolution rates for 5 minutes, all the formulations except
for the formulations of Examples 4-1, 5-1, 6-1, 7-1, 8-1, and 9-1 cannot be regarded as

being pharmaceutically equivalent to the reference formulation (i.e., Olmetec™ tablet).

Experimental Example 2: Bioequivalence study

Bioequivalence to the reference formulations (i.e., Olmetec™ tablet and Crestor™
tablet) was evaluated by performing pharmacokinetic studies for the tablet of Example
4-1 (which was evaluated as being pharmaceutically equivalent to the reference for-
mulation from the comparative dissolution test), the tablet of Example 1 (which was
evaluated as being pharmaceutically non-equivalent to the reference formulation from
the comparative dissolution test), and the tablet of Comparative Example 5. Healthy
male volunteers were divided into 2 groups, each group having 12 persons (i.e. n=12).
The volunteers of Group 1 were orally administered with the tablet of Example 1; and
the volunteers of Group 2 were orally co-administered with Crestor™ tablet containing
20 mg of rosuvastatin and Olmetec™ tablet containing 40 mg of olmesartan
medoxomil. And also, in cases of the tablet of Example 4-1 and the tablet of Com-
parative Example 5. the same administrations and co-administrations were performed
respectively, except that each group has 6 persons (i.e., n=6). Blood samples were
collected at the time of 0, 0.5, 1, 1.5, 2,2.5,3. 4,5, 6,8, 10, 12, 16, 24, 48, and 72 after
the administration: and then the blood concentrations of olmesartan and rosuvastatin
were quantitied with ULPC-MS/MS (Waters ACQUITY UPLCTM system), re-
spectively. After the quantifications, bioequivalence between the formulations was
evaluated through statistic analyses from the AUC values and the Cmax values of rosu-

vastatin and olmesartan, which were obtained from the administration of test tor-
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mulation and the co-administration of the reference formulations, respectively. The
bioequivalence evaluation was performed according to the guidance for Bioe-
quivalence Studies of the Food and Drug Administration. Briefly, the AUC values and
the Cmax values of rosuvastatin and olmesartan were subject to log-transformation;
and then geometric means were calculated. From the geometric means, the respective
projected 90% confidence intervals for the geometric mean ratio were calculated.
When the projected 90% confidence interval is 0.8 to 1.25, two formulations are
regarded as being bioequivalent.

[122] The blood concentration profiles obtained from the pharmacokinetic studies are
shown in FIGs 1 to 6. FIGs 1 and 2 show the blood concentration profiles according to
the administration of the double-layered tablet of Example 1 (test formulation) and the
co-administration of the reference formulations (FIG 1: Olmetec™ tablet and FIG 2:
Crestor™ tablet), respectively. FIGs 3 and 4 show the blood concentration profiles
according to the administration of the single-matrix tablet of Comparative Example 5
(test formulation) and the co-administration of the reference formulation (FIG 3:
Olmetec™ tablet and FIG 4: Crestor™ tablet), respectively. FIGs 5 and 6 show the
blood concentration profiles according to the administration of the double-layered
tablet of Example 4-1 (test formulation) and the co-administration of the reference for-
mulation (FIG 5: Olmetec™ tablet and FIG 6: Crestor™ tablet), respectively.

[123] The results of the above bioequivalence evaluations are presented in Tables 14 to 16.
In the tables 14 to 16, the T/R ratios were calculated by dividing the geometric mean of
an evaluation item for the test formulation by the geometric mean ot an evaluation item
for the reference formulation [i.e., T/R ratio = the geometric mean of an evaluation
item for the test tormulation / the geometric mean of an evaluation item for the
reference formulation]. More than 1 of T/R ratio means that the absorption or the
maximum blood concentration of the test formulation is higher than the reference for-
mulation. In contrast, less than 1 of T/R ratio means that the absorption or the
maximum blood concentration of the test formulation is lower than the reference for-
mulation. That is, higher deviation between T/R ratio and | results in higher
probability to regard as being non-bioequivalent.

[124] Table 14
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[Table 14]
Projected 90% confidence intervals (the double-layered tablet of Example 1)
PK parameter |Drug Lower limit |Upper limit T/R ratio
| AUC Olmesartan medoxomil {0.8716 0.9819 0.925
Rosuvastatin calcium  {0.9007 1.1169 1.002
Cmax Olmesartan medoxomil |0.8822 1.0284 0.952
Rosuvastatin calcium  [0.9895 1.2252 1.101
[125]
[126] Table 15
[Table 15]
Projected 90% confidence intervals (the single-matrix tablet of Comparative Example
5)
PK parameter |Drug Lower limit [Upper limit  |T/R ratio
AUC Olmesartan medoxomil |0.8687 1.0962 0.975
Rosuvastatin calcium  [0.7216 1.0045 0.851
Cmax Olmesartan medoxomil [0.883 1.1067 0.988
Rosuvastatin calcium  [0.6382 1.1067 0.840
[127]
[128]°  Table 16
[Table 16]
Projected 90% confidence intervals (the double-layered tablet of Example 4-1)
PK parameter |Drug Lower limit |Upper limit  |T/R ratio
AUC Olmesartan medoxomil 10.9137 1.1743 1.035
Rosuvastatin calcium  10.8924 1.1035 0.992
Cmax Olmesartan medoxomil {0.7319 1.9654 0.840
Rosuvastatin calcium  [0.8912 1.1617 1.017
[129]
[130] As shown in Tables 14 and 15, in the tablet of Comparative Example 5. the projected

90% confidence intervals of the AUC and Cmax of rosuvastatin calcium exceeded the
range of 0.8 to 1.25, showing very low T/R ratios (i.e., 0.851 and 0.840, respectively).
Although there is no significant variation in the dissolution rates of rosuvastatin
calcium between the tables of Example | and Comparative Example 5 (see EXx-

perimental Example 1), the decreases in the AUC and Cmax values is thought to be
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[131]

originated from absorption-delay of rosuvastatin by inn vivo drug-drug interaction.
However, it is expected that an administration of the tablet of Example 1 can provide
the same pharmacological effects as a co-administration of the respective reference for-
mulations, without affecting the absorptions of two drugs each other.

And also, as shown in Tables 14 and 16, in the tablet of Example 4-1, the projected
90% confidence intervals of the Cmax of olmesartan medoxomil (i.e., 0.7319 to
0.9654) exceeded the range of 0.8 to 1.25, showing very low T/R ratio (i.e., 0.840).
Although the formulation of Example 4-1 was evaluated as being pharmaceutically
equivalent to the reference formulation (i.e., Olmetec™ tablet), the formulation of
Example 4-1 was not bioequivalent to the reference formulation. However, the for-
mulation of Example 1, which was evaluated as being pharmaceutically non-equivalent
to the reference formulation (i.e., Olmetec™ tablet), was bioequivalent to the reference
formulation. Therefore, it can be seen that the dissolution rate above the pharma-
ceutical equivalence criteria (that is, the dissolution rate exceeding the dissolution rate
of the reference formulation (Olmetec™ tablet) + 15%) is required in order to meet the
bioequivalence criteria. That is, in order to meet the bioequivalence criteria, it is
required that the compartment comprising olmesartan medoxomil comprises 7.5 or
more % by weight, preferably 10 or more % by weight of low substituted hy-
droxypropyl cellulose; 5 or more % by weight of carboxymethylcellulose calcium; 15
or more % by weight of croscarmellose sodium; 10 or more % by weight of
crospovidone; 5 or more % by weight of sodium starch glycolate; or 5 or more % by
weight of pregelatinized starch, based on the total weight of the compartment
comprising olmesartan medoxomil. Upper limits of the disintegrants may be controlled
to appropriate ranges, considering e.g., hardness of the resulting formulations. For
example, the compartment comprising olmesartan medoxomil may comprise 7.5 to 65

% by weight, preferably 10 to 60 % by weight of low substituted hydroxypropyl

~ cellulose; 5 to 60 % by weight of carboxymethylcellulose calcium; 15 to 30 % by

weight of croscarmellose sodium; 10 to 40 % by weight of crospovidone; 5 to 40 % by
weight of sodium starch glycolate; or 5 to 60 % by weight of pregelatinized starch,

based on the total weight of the compartment comprising olmesartan medoxomil.
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CLAIMS

Claim 1

A pharmaceutical composition having a single dosage form comprising a
compartment comprising olmesartan medoxomil; and a compartment comprising
rosuvastatin or its salt, wherein said compartments are formulated in a separate form,

wherein the compartment comprising olmesartan medoxomil comprises low
substituted hydroxypropyl cellulose as a disintegrant; and wherein the low
substituted hydroxypropyl cellulose is present in an amount ranging from 7.5 to
65 % by weight, based on the total weight of the compartment comprising
olmesartan medoxomil, and

wherein the compartment comprising rosuvastatin or its salt comprises one or
more disintegrant selected from the group consisting of crospovidone, low
substituted hydroxypropyl cellulose, croscarmellose sodium, and
carboxymethylcellulose calcium; and wherein the disintegrant is present in an
amount ranging from 2 to 20 % by weight, based on the total weight of the
compartment comprising rosuvastatin or its salt.

Claim 2

The pharmaceutical composition according to claim 1, having a double-layered
tablet form, a tablet form consisting essentially of an inner core and an outer layer,
or a pellet-containing capsule form.

Claim 3

The pharmaceutical composition according to claim 1, having a double-layered
tablet form consisting essentially of a layer comprising rosuvastatin or its salt and a
layer comprising olmesartan medoxomil.

Claim 4 _

The pharmaceutical composition according to claim 1, having a tablet form
consisting essentially of an inner core comprising rosuvastatin or its salt and an
outer layer comprising olmesartan medoxomil.

Claim 5

The pharmaceutical composition according to claim 1, having a capsule form
filled with pellets comprising rosuvastatin or its salt and pellets comprising
olmesartan medoxomil.

Claim 6

The pharmaceutical composition according to claim 1, wherein the compartment
comprising olmesartan medoxomil comprises 10 to 60 % by weight of low
substituted hydroxypropyl cellulose, based on the total weight of the compartment
comprising olmesartan medoxomil.



