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Description
Title of Invention: PHARMACEUTICAL FORMULATION
COMPRISING ESOMEPRAZOLE AND SODIUM BI-

CARBONATE
Technical Field

The present invention relates to a stable pharmaceutical formulation comprising
omeprazole, its enantiomer, or its pharmaceutically acceptable salt, and sodium bi-
carbonate, and the method for preparing the same. Specifically, the present invention
provides a stable formulation by preventing omeprazole, its enantiomer, or its pharma-
ceutically acceptable salt from coming in direct contact with sodium bicarbonate, to

reduce the production of impurities.

Background Art

Omeprazole has a chemical name of
S-methoxy-2-[(4-methoxy-3,5-dimethyl-2-pyridinyl)methyl]sulfinyl- 1H-benzimidazol.
Omeprazole exists in the two types of isomers: R-isomer and S-isomer. S-isomer is
known for being remarkably excellent in terms of the treatment effect and side effects
in comparison with R-isomer. S-isomer refers to
(S)-5-methoxy-2-[(4-methoxy-3,5-dimethyl-2-pyridinyl)-methyl]sulfinyl- 1H-benzimid
azol, which is commonly called esomeprazole.

Esomeprazole is a representative proton-pump inhibitor (PPI) which is used for the
treatment of dyspepsia, peptic ulcer disease, gastroesophageal reflux disease,
Zollinger-Ellison syndrome, and the like.

It is well known in the art that omeprazole, especially, esomeprazole, is prone to
degradation or transformation in acidic and neutral media. More particularly, es-
omeprazole is known to have less than 10 minutes of a degradation half-life in an
aqueous solution having 3 or lower of pH. As such, decomposition of esomeprazole is
catalyzed by an acidic compound, and also affected by moisture, heat, organic
solvents, and light.

Thus, there have been a lot of demands on a stable esomeprazole formulation. In
order to solve the stability issue, Korean Patent No. 384960 discloses a method of
preparing a pellet comprising a magnesium salt of esomeprazole, followed by enteric
coating, adding excipients, and formulating as a tablet. The formulation as prepared
based on the method described above is currently being marketed under the trade name
of Nexium®.

However, an enteric-coated tablet such as Nexium® is not suitable for the treatment

of diseases requiring immediate therapeutic effect after administration, such as gastric
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acid-related diseases, because it was designed to be dissolved and absorbed in the

intestine while not causing immediate absorption in the stomach.
Korean Patent No. 1104349 discloses an enteric-coated tablet and capsule wherein

the insufficiency of the stability and properties of omeprazole was improved by
preparing a solid dispersion formulation with magnesium oxide and povidone.

Korean Patent Publication No. 10-1996-0003605 discloses a method for preparing a
solid dispersion formulation comprising omeprazole as an active ingredient wherein
beta-cyclodextrin and sodium hydroxide are added as a stabilizing ingredient.
However, the invention as described in the above undesirably uses sodium hydroxide
which is harmful to human body. The process of preparing the solid dispersion
comprises dissolving the active ingredient, omeprazole, in a solvent, wherein a special
stabilizer such as sodium hydroxide is required to stabilize omeprazole.

To solve these problems, Korean Patent No. 679767 discloses a method of using a
buffering agent such as sodium bicarbonate for omeprazole.

However, the use of a large amount of sodium bicarbonate has the disadvantage of
reducing the efficacy of omeprazole and causing side effects. In particular, when
sodium bicarbonate is administered in a large amount, the stomach may be swollen to
further increase pain in a critical patient. The absorption of sodium bicarbonate may
induce burping while the burping may cause gastric acid to move upward, whereby de-
teriorating gastroesophageal reflux disease. Further, patients with symptoms such as
hypertension or heart failure should avoid the intake of sodium which may result in hy-
pertensive symptoms. As such, it is not appropriate to administer a large amount of
sodium bicarbonate to patients with these symptoms. In addition, the administration of
a large amount of sodium bicarbonate to patients with various complications is at risk
of causing metabolic alkalemia. Moreover, because buffering agents that alter pH of
the stomach and urine may affect an absorption, distribution, and metabolic process of
a drug, the use of a large amount of sodium bicarbonate with omeprazole requires
more attention.

Further, since the compatibility between omeprazole or its enantiomer, and sodium

bicarbonate is not good, contacting each other may cause increased impurities.
Disclosure of Invention

Technical Problem

The inventors have developed a formulation comprising sodium bicarbonate as an
antacid that increases intragastric pH so as to stabilize omeprazole or its enantiomer
which is unstable at a low pH. However, in order to solve the problem of the com-
patibility that may be caused by simultaneously comprising omeprazole or its

enantiomer and sodium bicarbonate, we tried to apply different coating agents through
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the experiments and research for a long period to confirm that polyvinyl alcohol is

most appropriate, based on which the present invention was achieved.
It was also confirmed that polyvinyl alcohol not only prevents omeprazole or its

enantiomer from coming in contact with sodium bicarbonate to improve stability of a
formulation, but also is used for coating the outer part of a tablet to further enhance
stability of a formulation. As such, a formulation having very improved stability has
been developed.

Solution to Problem

The present invention relates to a pharmaceutical formulation comprising
omeprazole, its enantiomer, or its pharmaceutically acceptable salt, and sodium bi-
carbonate, and further comprising polyvinyl alcohol as a coating agent.

Omeprazole may be in any enantiomer type of S-isomer or R-isomer, preferably, S-
isomer, i.e., esomeprazole.

The term "a pharmaceutically acceptable salt” as used herein may be, but is not
limited to, a metal salt comprising sodium, potassium, calcium, magnesium, zinc,
lithium, etc., or an ammonium salt. Among them, a magnesium salt is preferable.

Omeprazole, its enantiomer, or its pharmaceutically acceptable salt may be in a
solvate comprising hydrates such as monohydrate, dihydrate, or trihydrate, and may be
in an amorphous or crystal form.

Sodium bicarbonate may be used as an antacid to stabilize omeprazole or its
enantiomer that is unstable at a low pH.

The coating agent according to the present invention separates and/or prevents
omeprazole, its enantiomer, or its pharmaceutically acceptable salt from coming in
direct contact with sodium bicarbonate, so that it plays a role in improving com-
patibility.

The present invention relates to a pharmaceutical formulation, characterized in
comprising the first layer comprising omeprazole, its enantiomer, or its pharma-
ceutically acceptable salt; the second layer comprising polyvinyl alcohol as a coating
agent; and the third layer comprising sodium bicarbonate as an antacid.

Further, the coating agent according to the present invention is used for coating the
outer part of a formulation, so that it plays a role in improving stability.

Further, the present invention relates to a pharmaceutical formulation further
comprising the fourth layer comprising polyvinyl alcohol as a coating agent.

The coating agent in the above second and fourth layers may be comprised in 0.1 to 7
parts by weight, preferably, 0.5 to 5 parts by weight based on 1 part by weight of
omeprazole, its enantiomer, or its pharmaceutically acceptable salt.

A pharmaceutical formulation according to the present invention may be prepared
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based the following steps:
first coating a core with a coating solution comprising omeprazole, its enantiomer, or

its pharmaceutically acceptable salt to prepare a first coated material;

coating the first coated material with a second coating solution comprising polyvinyl
alcohol to prepare a second coated material;

tableting the second coated material with sodium bicarbonate to prepare a core tablet;
and

coating the core tablet with a third coating solution comprising polyvinyl alcohol.

More Specifically, the present invention relates to a pharmaceutical formulation
comprising 20 mg or 40 mg of esomeprazole magnesium trihydrate based on the
weight of esomeprazole, and 800 mg of sodium bicarbonate, which may be prepared
based on the following steps:

first coating a core with a coating solution comprising esomeprazole magnesium
trihydrate to prepare a first coated material;

coating the first coated material with a second coating solution comprising polyvinyl
alcohol to prepare a second coated material;

tableting the second coated material with sodium bicarbonate to prepare a core tablet;
and

coating the core tablet with a third coating solution comprising polyvinyl alcohol.
Advantageous Effects of Invention

The present invention relates to a pharmaceutical formulation with improved
stability, comprising omeprazole, its enantiomer, or its pharmaceutically acceptable
salt, and sodium bicarbonate. In the pharmaceutical formulation according to the
present invention, omeprazole is prevented from coming in contacting with sodium bi-
carbonate to improve compatibility, while a tableted tablet is coated to further improve
stability.

The formulation according to the present invention is prepared in a monolayered
tablet, which results in easy preparation and improved stability. Further, the for-
mulation is immediately dissolved and absorbed in the stomach to have improved dis-
solution rate and bioavailability.

Mode for the Invention

Hereinafter, the present invention will be more detailed through the following
examples. However, the examples are merely provided for a better understanding of
the present invention for the purpose of illustration, but are not to be construed as the

limitation of the claimed scope.

[Examplel]
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[39] Preparation of a tablet of esomeprazole comprising PVA (polyvinyl alcohol) as a
coating agent

[40]

[41] A tablet of esomeprazole comprising PVA was prepared based on the method as
follows.

[42]

[43] 1. First coating

[44] Hydroxypropyl cellulose was added and dissolved in purified water, followed by
adding arginine, simethicone, purified water, esomeprazole magnesium trihydrate
(22.3 mg; 20.00 mg based on the weight of esomeprazole), magnesium oxide, and talc,
and dispersing them, to prepare a coating solution. Sugar spheres were put into a
fluidized bed granulation-coating machine, spraying the coating solution, to prepare a
first coated material.

[45]

[46] 2. Second coating

[47] Polyvinyl alcohol (7.4 mg; 0.7 wt% based on the total weight of the tablet), talc,
titanium oxide, glycerol monocaprylocaprate, and sodium lauryl sulfate were added
and dispersed in purified water to prepare a coating solution. The first coated materials
from the first coating process were put into a fluidized bed granulation-coating
machine, spraying the coating solution, to prepare a second coated material.

[48]

[49] 3. Blending and tableting

[50] The second coated material, sodium bicarbonate (800 mg), copovidone, and
crospovidone were put in a mixer to be blended, followed by adding sodium stearyl
fumarate and lubricating to prepare granules. The prepared granules were tableted.

[51]

[52] 4. Third coating

[53] Polyvinyl alcohol (15.5 mg; 1.5 wt% based on the total weight of the tablet), talc,
titanium oxide, glycerol monocaprylocaprate, sodium lauryl sulfate, red iron oxide,
black iron oxide, and yellow iron oxide were added in purified water to prepare a
coating solution. The core tablets were put into a coating machine, spraying the coating
solution, coating, and drying to obtain the final film coated tablet.

[54]

[55] [Comparative Example 1]

[56] Preparation of a tablet of esomeprazole comprising hydroxypropyl methylcellulose
as a coating agent

[57] The tablet was prepared based on the following method, provided that hydroxypropyl

methylcellulose was used as a coating agent for the second and third coating steps,
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instead of polyvinyl alcohol used in Example 1.

1. First coating

Hydroxypropyl cellulose was added and dissolved in purified water, followed by
adding simethicone, esomeprazole magnesium trihydrate, magnesium oxide, talc,
polyethylene glycol, and Tween80 and dispersing them, to prepare a coating solution.
Sugar spheres were put into a fluidized bed granulation-coating machine, spraying the

coating solution, to prepare a first coated material.

2. Second coating

Hydroxypropyl methylcellulose, polyethylene glycol, sodium hydroxide,
simethicone, and talc were added and dissolved in purified water to prepare a coating
solution. The first coated materials were put into a fluidized bed granulation-coating

machine, spraying the coating solution to prepare a second coated material.

3. Blending and tableting
The second coated material, sodium bicarbonate, copovidone, and crospovidone were
added in a mixer to be blended, followed by adding sodium stearyl fumarate to prepare

granules. The granules were tableted.

4. Third coating

Hydroxypropyl methylcellulose, titanium oxide, talc, polyethylene glycol, yellow
iron oxide, red iron oxide, and black iron oxide were added in purified water to prepare
a coating solution. The core tablets were put into a coating machine, spraying the

coating solution, coating, and drying to obtain the final film coated tablet.

[Comparative Examples 2 and 3]

Preparation of a tablet of esomeprazole comprising hvdroxypropyl methylcellulose

(HPMC) or polyvinyl alcohol (PVA) as a coating agent

The tablets of Comparative Examples 2 and 3 were prepared based on the method for

preparing a tablet provided in Example 1, provided that Comparative Examples 2 and 3
used HPMC, instead of PV, as a second coating agent and a third coating agent, re-
spectively.

The type of coating agent used in the preparation of Example 1 and Comparative

Examples 1 to 3 are shown in Tablet 1 below.
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[76] [Table 1]
Second coating agent Third coating agent
Example 1 PVA PVA
Comparative Example 1 HPMC HPMC
Comparative Example 2 HPMC PVA
Comparative Example 3 PVA HPMC
[77]
[78] [Test Example 1]
[79] Impurities test
[80] Stability test on the tablets of Example 1 and Comparative Examples 1 to 3 was
carried out at accelerated conditions. The amount of impurities was measured by using
the analytical condition below.
[81] <Analytical condition >
[82] 1) Detector: UV spectrophotometer (measurement wavelength: 305 nm)
[83] 2) Column: Phenomenex Luna Ci; (4.6 X 150 mm, 3 um) or equivalent column
[84] 3) Injection volume: 50 uLL
[85] 4) Flow rate: 1.0 mL/min
[86] 5) Column temperature: Constant temperature near 30°C
[87] 6) Sample temperature: Constant temperature near 4°C
[88] 7) Mobile phase:
[89] Mobile phase A - A solution where a mixture liquid of buffer solution at pH 8.7, ace-
tonitrile, and methanol (7:2:1) was adjusted to have pH 8.7 with n-butylamine
[90] Mobile phase B - Buffer solution at pH 8.7 and acetonitrile (2:8)
[91] Time (min) Mobile phase A Mobile phase B
0 100 0
20 100 0
25 70 30
35 80 20
40 80 20
45 100
50 100 0
[92] The buffer solution at pH 8.7 was prepared as follows: 0.71 g of sodium perchlorate

(NaClO,) and 5 mL of n-butylamine were taken to be put in an 1L volumetric flask,
followed by filling the flask with purified water up to the calibration mark and
adjusting the pH to 8.7 with perchloric acid.
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The test results of impurities were shown in Tables 2 to 4 below.

[Table 2]

Amount of omeprazole sulfone (Specification: not more than 0.5%)

Initial state

1 month

at accelerated conditions

3 months

at accelerated conditions

Example 1

0.08 %

0.11 %

0.15%

Comparative Example 1

0.10 %

0.19 %

0.39%

Comparative Example 2

0.10 %

0.15%

0.29%

Comparative Example 3

0.10 %

0.15%

0.29 %

As shown in Table 2 above, it was confirmed that the tablet of Example 1 had the

smallest amount of omeprazole sulfone, and thus was most stable. In case of 3 months

at accelerated conditions, Comparative Examples 1 to 3 had 2 times more of the im-

purities amount of omeprazole sulfone than Example 1.

Further, Comparative Example 1 using HPMC, instead of PV A, as a coating agent in

both the second and third layers showed low stability to Comparative Examples 2 and

3 using PVA as a coating agent in either one of the second or third layer.

[Table 3]

Amount of individual unknown impurities (Specification: not more than 0.2%)

Initial state

1 month

at accelerated conditions

3 months

at accelerated conditions

Example 1

0.01 %

0.05 %

0.10 %

Comparative Example 1

0.09 %

0.24 %

0.51 %

Comparative Example 2

0.06 %

0.19 %

0.32%

Comparative Example 3

0.06 %

0.19%

0.32 %

As shown in Table 3 above, it was confirmed that the tablet of Example 1 had the

smallest amount of individual unknown impurities, and thus was most stable. In case

of 1 month and 3 months at accelerated conditions, Comparative Examples 1 to 3 had

almost 3 to 5 times more of the amount of individual unknown impurities than

Example 1. In case of 3 months at accelerated conditions, the amount of impurities in

Comparative Examples 1 to 3 was over the specification of 0.2%, which means that the

results of stability test did not met the acceptance criteria.

Further, Comparative Example 1 using HPMC, instead of PV A, as a coating agent in

both the second and third layers showed inferior stability to Comparative Examples 2

and 3 using PVA as a coating agent in either one of the second or third layer.
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[102] [Table 4]

Amount of total impurities (Specification: not more than 2.0%)

B 1 month 3 months
Initial state

at accelerated condition | at accelerated conditions

Example 1 0.04 % 0.32% 0.87 %
Comparative Example 1| 029 % 1.08 % 1.11%
Comparative Example 2| 0.19 % 0.58 % 1.33 %
Comparative Example 3| 0.19 % 0.58 % 133 %

[103] As shown in Table 4 above, it was confirmed that the tablet of Example 1 had the
smallest amount of the total impurities, and thus was most stable.

[104] In conclusion, it was confirmed that the tablet of Example 1 exerts remarkably
improved stability in the amount of individual unknown impurities and total impurities,
in comparison with the tablets of Comparative Examples 1 to 3.

[105] Further, the most improved stability was obtained when using polyvinyl alcohol as a
coating agent for preventing the contact between omeprazole and sodium bicarbonate,
and also using polyvinyl alcohol as a coating agent for coating the outer part of a
tablet.
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Claims

A pharmaceutical formulation characterized in comprising the first
layer comprising omeprazole, its enantiomer, or its pharmaceutically
acceptable salt;

the second layer comprising polyvinyl alcohol as a coating agent; and
the third layer comprising sodium bicarbonate as an antacid.

The pharmaceutical formulation according to Claim 1, characterized in
further comprising the fourth layer comprising polyvinyl alcohol as a
coating agent.

The pharmaceutical formulation according to Claim 2 characterized in
that the coating agent in the second and fourth layers is comprised in
0.1 to 7 parts by weight based on 1 part by weight of omeprazole, its
enantiomer or its pharmaceutically acceptable salt.

The pharmaceutical formulation according to Claim 3, characterized in
that the coating agent in the second and fourth layers is comprised in
0.5 to 5 parts by weight based on 1 part by weight of omeprazole, its
enantiomer or its pharmaceutically acceptable salt.

The pharmaceutical formulation according to Claim 1, characterized in
that omeprazole, its enantiomer, or its pharmaceutically acceptable salt
is esomeprazole.

The pharmaceutical formulation according to Claim 1, characterized in
that omeprazole, its enantiomer, or its pharmaceutically acceptable salt
is magnesium salt of esomeprazole.

A method for preparing a pharmaceutical formulation comprising
omeprazole, its enantiomer, or its pharmaceutically acceptable salt; and
sodium bicarbonate, characterized in comprising the steps:

first coating a core with a coating solution comprising omeprazole, its
enantiomer, or its pharmaceutically acceptable salt to prepare a first
coated material;

coating the first coated material with a second coating solution
comprising polyvinyl alcohol to prepare a second coated material;
tableting the second coated material with sodium bicarbonate to prepare
a core tablet; and

coating the core tablet with a third coating solution comprising
polyvinyl alcohol.

A method for preparing a pharmaceutical formulation comprising 20

mg or 40 mg of esomeprazole magnesium trihydrate based on the
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weight of esomeprazole, and 800 mg of sodium bicarbonate, char-
acterized in comprising the steps:

first coating a core with a coating solution comprising esomeprazole
magnesium trihydrate to prepare a first coated material;

coating the first coated material with a second coating solution
comprising polyvinyl alcohol to prepare a second coated material;
tableting the second coated material with sodium bicarbonate to prepare
a core tablet; and

coating the core tablet with a third coating solution comprising

polyvinyl alcohol.
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