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(57) Abstract: The present invention relates to esomeprazole free base or its alkali salt-containing composition which stability is

improved and is easy to manufacture.
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Description

PHARMACEUTICAL COMPOSITION CONTAINING ES-

OMEPRAZOLE
Technical Field

The present invention relates to esomeprazole free base or its alkali salt-containing
pharmaceutical preparation which stability is improved.
Background Art

Esomeprazole ((S
)-5-methoxy-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methylsulfinyl]-3H-benzoimidaz
ole) is a proton pump inhibitor which is used in the treatment of peptic ulcer, gastroe-
sophageal reflux etc. The free base of the esomeprazole is not good in terms of storage
stability and physical properties. Concretely, esomeprazole free base's melting point is
about 45°C so that it is much difficult to formulate, and its stability is so bad that total
impurities increase to about 1% after stored for two months in conditions of
25°C/60%RH. In addition, the esomeprazole's stability is much worse in alkali
condition than acidic or neutral condition.

A commercially available product uses esomeprazole magnesium salt to improve
stability and physical properties of the esomeprazole free base. However, the
magnesium salt of esomeprazole also does not have enough good stability, and thus

many studies have been performed to improve the stability of the salt.
Disclosure of Invention

Technical Problem

Accordingly, the object of the present invention is to provide an esomeprazole free
base or its alkali salt-containing pharmaceutical composition which stability is
improved and is simple to manufacture.
Technical Solution

To achieve the object, the present invention provides a solid dispersion comprising
esomeprazole free base or its alkali salt; alkaline material; and hydrophilic polymer
selected from the group consisting of polyvinylpyrrolidone, vinylpyrrolidone-
vinylacetate copolymer and their mixture.

Preferably, the present invention provides said solid dispersion wherein the alkaline
material is MgO or Mg(OH)Z.

The prevent invention provides also an esomeprazole-containing pharmaceutical
composition having improved stability, which comprises said solid dispersion.

Hereinafter, the esomeprazole-containing solid dispersion and the pharmaceutical

composition comprising the solid dispersion according to the present invention will be
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described in more detail.

The present invention provides a solid dispersion comprising esomeprazole free base
or its alkali salt; alkaline material; and hydrophilic polymer selected from the group
consisting of polyvinylpyrrolidone, vinylpyrrolidone-vinylacetate copolymer and their
mixture.

The present invention is based on the fact that the stability of the solid dispersion
made of esomeprazole free base or its alkali salt, alkaline material and hydrophilic
polymer is much better than the simple mixture of esomeprazole free base or its alkali
salt, alkaline material and hydrophilic polymer. The present invention is based on also
the surprising fact that polyvinylpyrrolidone, vinylpyrrolidone-vinylacetate copolymer
or their mixture is very much better for esomeprazole's stability in the solid dispersion
than other polymers.

The solid dispersion according to the present invention comprises esomeprazole free
base or its alkali salt as active agent, and alkali metal salt or alkali earth metal salt such
as esomeprazole's sodium, calcium, potassium, magnesium, manganese, iron, copper,
zinc, aluminum or lithium salt and esomeprazole salt made from basic amino acid such
as arginine, lysine or glycine, ammonia, the first, second or tertiary amine and so on
may be used as the esomeprazole's alkali salt.

The solid dispersion according to the present invention comprises also
polyvinylpyrrolidone, vinylpyrrolidone-vinylacetate copolymer or their mixture as hy-
drophilic polymer, which forms and keeps solid dispersion state. The
polyvinylpyrrolidone and vinylpyrrolidone-vinylacetate copolymer are much better in
improving the stability of esomeprazole than other hydrophilic polymers.

Further, the solid dispersion according to the present invention comprises alkaline
material to make the micro-environment of the inside of the solid dispersion alkaline
for the purpose of improving the stability of esomeprazole. Examples of the alkaline
material include, but are not limited to, inorganic alkaline material like hydroxide,
oxide, carbonate or phosphate made from alkali metal or alkali earth metal such as
sodium, calcium, potassium, magnesium, manganese, iron, copper, zinc, aluminum or
lithium; and organic alkaline material like basic amino acid such as arginine, lysine or
glycine, ammonia, the first, second or tertiary amine, cyclic amine, meglumine
(N-methyl-D-glucamine). Among these alkaline materials, magnesium oxide and
magnesium hydroxide are much better in terms of esomeprazole's stability than other
alkaline materials.

Therefore, most preferably, the present invention provides the solid dispersion
comprising esomeprazole free base or its alkali salt; polyvinylpyrrolidone,
vinylpyrrolidone-vinylacetate copolymer or their mixture; and magnesium oxide or

magnesium hydroxide.
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In case that polyvinylpyrrolidone or vinylpyrrolidone-vinylacetate copolymer and
magnesium oxide or hydroxide are added to improve the stability of esomeprazole, it is
preferable that polyvinylpyrrolidone or vinylpyrrolidone-vinylacetate copolymer;
magnesium oxide or hydroxide; and esomeprazole are mixed homogenously and
minutely. In this case, making solid dispersion can very much improve the stability of
esomeprazole.

This solid dispersion can be made by dissolving or suspending esomeprazole free
base or its alkali salt; polyvinylpyrrolidone, vinylpyrrolidone-vinylacetate copolymer
or their mixture; and magnesium oxide or hydroxide together in a suitable solvent like
water, ethanol, isopropanol, acetone, methanol, or methylene chloride, and then drying
the solution or suspension in a condition to keep the mixture's homogeneity.

The solid dispersion according to the present invention may be made by drying the
solution or suspension only, or by spray-drying the solution or suspension onto a phar-
maceutically acceptable other excipient (for example, lactose, microcrystalline
cellulose, sucrose, starch etc.).

Besides said methods, the solid dispersion according to the present invention may be
made by making a solid dispersion comprising esomeprazole free base or its alkali salt
and polyvinylpyrrolidone, vinylpyrrolidone-vinylacetate copolymer or their mixture,
and then spray-drying magnesium oxide or hydroxide onto the solid dispersion; or by
making a solid dispersion comprising esomeprazole free base or its alkali salt and
magnesium oxide or hydroxide, and then spray-drying polyvinylpyrrolidone,
vinylpyrrolidone-vinylacetate copolymer or their mixture onto the solid dispersion.
However, the method to dissolve or suspend three components together for making a
solid dispersion is most preferable in terms of homogeneity of mixture, and, con-
sequently, in terms of stability.

Therefore, preferably, the present invention provides also a method for manu-
facturing esomeprazole-containing solid dispersion which has improved stability,
wherein the method comprises (S1) preparing a solution or suspension comprising es-
omeprazole free base or its alkali salt; magnesium oxide or hydroxide; and
polyvinylpyrrolidone, vinylpyrrolidone-vinylacetate copolymer or their mixture; and
(S2) drying the solution or suspension.

More preferably, the present invention provides said method for manufacturing es-
omeprazole-containing solid dispersion which has improved stability, wherein the
LOD (loss on drying, 105°C, the weight of test sample is 5g) in the drying process of
the (S2) step is less than 2% (0.5-2%), more preferably less than 1.5% (0.5-1.5%).

Preferably, in the method, a small amount of alkaline material may be further added
into the solution or suspension to block esomeprazole from degrading during the

process for making the solid dispersion.
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[22] The present invention provides also a pharmaceutical composition comprising the
solid dispersion, and the pharmaceutical composition may comprise pharmaceutically
acceptable excipients in addition to the solid dispersion. Examples of the pharma-
ceutically acceptable excipient include, but are not limited to, diluent, favoring agent,
binder, preservative, disintegrator, lubricant, and filler.

[23] The present invention provides also a pharmaceutical preparation which is made by
coating said pharmaceutical composition with enteric polymer (for example,
methacrylic acid copolymer dispersion, hydroxypropylmethylcellulose phthalate, hyd
roxypropylmethylcellulose acetate succinate, cellulose acetate phthalate, or polyvinyl
acetate phthalate), and, more preferably, said pharmaceutical preparation which has
another coating layer made of hydrophilic polymer (hydroxypropylcellulose, hydrox-
ypropylmethylcellulose, polyvinylpyrrolidone, vinylpyrrolidone-vinylacetate
copolymer, polyvinylalcohol, polyvinylalcohol-polyethylene glycol copolymer, hy-
droxymethylcellulose, hydroxyethylcellulose, hydroxyethylmethylcellulose,
polyvinylacetate, polyalkene oxide, polyalkene glycol, polyoxyethylene-poly-
oxypropylene polymer, diethylamino acetate, aminoalkylmethacrylate copolymer,
sodium alginate, gelatin etc.) between the pharmaceutical composition and the enteric
coating layer.

Advantageous Effects

[24] The present invention provides an esomeprazole free base or its alkali salt-containing

pharmaceutical composition which has improved stability and is easy to manufacture.

Brief Description of the Drawings

[25] Figure 1 is graphs showing pharmacokinetic absorption evaluation results performed
before a meal with a preferable example according to the present invention and
Nexium 40mg, comparative example.

[26] Figure 2 is graphs showing pharmacokinetic absorption evaluation results performed
after a meal with a preferable example according to the present invention and Nexium

40mg, comparative example.

Mode for the Invention

[27] Hereinafter, the present invention is described in considerable detail to help those
skilled in the art understand the present invention. However, the following examples
are offered by way of illustration and are not intended to limit the scope of the
invention. It is apparent that various changes may be made without departing from the
spirit and scope of the invention or sacrificing all of its material advantages.

[28]

[29] <Experimental example 1> Selection of polymer

[30] As shown in table 1 below, each polymer was mixed with esomeprazole free base at
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a weight ratio of 1:3 or 1:6, and the each mixture was compacted with roller compacter
and granulated. All conditions were the same to counterbalance temperature happening
during compaction. Stability test was performed by storing made granules in brown
plastic bottles at accelerated conditions (40°C, 75%RH) for one week, and formed
impurities were analyzed with HPLC. The results were collectively shown in tables 2
and 3.

The analysis of impurities was performed as follows: each granule was pulverized,
and an amount equivalent to about 20mg of esomeprazole was weighed and put in
100mL of flask. 10mL of methanol was added in the flask, and mixed well. Then
20mL of phosphate buffer solution (pH 11.0) was added, and the flask was sonicated.
Water was added to make the same volume, and then the solution was membrane-
filtered to make a test sample. Then, the test sample was analyzed in HPLC conditions
described below. Peak area of less than 0.05% was not included in the calculation.

[HPLC Conditions]

Detector: UV spectrophotometer (detection wavelength 302nm)

Column: Cosmosil 5C18-AR-II, 4.6x150mm or its equivalent column

Mobile phase: (Gradient)

A: a mixture of acetonitrile, phosphate buffer solution (pH 7.6) and water (10 / 10/
80)

B: a mixture of acetonitrile, phosphate buffer solution (pH 7.3) and water (80/ 1/
19)

Injection volume: 20 uL.

Flow rate: 1.0mL/min

Table 1
[Table 1]

[Table |

Ingredient Mixing ratio 1:3 Mixing ratio 1:6

1 2 3 4 5 6 7 8

Esomeprazole 40 40 40 40 40 40 40 40

HPMC (5cp) 120 |- ; ; 240 |- ] ]

HPMC (15cp) - 120 |- - - 240 |- -

L-HPC - - 120 |- - - 240 |-

HPC - - - 120 |- - - 240

In the table 1, HPMC 5cp and 15cp mean hydroxypropylmethylcellulose which

viscosity is about 5 ¢P or 15 cP, respectively, when measured at 20°C as 2 wt% water
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solution. L-HPC means low-substituted hydroxypropylcellulose, and HPC means hy-

droxypropylcellulose.
Table 2
[Table 2]
[Table |
Ingredient Mixing ratio [Single max. impurity Total impurities
(W/w) Initial Afterl week  |Initial Afterl week
HPMC 5¢cp [1:3 0.08 0.51 0.32 3.66
HPMC 15¢p [1:3 0.10 1.62 0.83 13.48
L-HPC 1:3 0.08 0.96 0.48 6.39
HPC 1:3 0.12 1.16 0.56 7.51
Table 3
[Table 3]
[Table |
Ingredient  |Mixing ratio [Single max. impurity Total impurities
(W/w) Initial After] week |Initial After]l week
HPMC 5cp |1:6 0.09 0.62 0.30 2.68
HPMC 15¢p |1:6 0.13 1.64 0.82 13.89
L-HPC 1:6 0.08 0.77 0.45 4.53
HPC 1:6 0.16 1.24 0.58 7.84

As shown in the tables 1 and 2, the compacted mixture using HPMC Scp was the
most stable in case of forming compacted mixture of esomeprazole free base and hy-

drophilic polymer for solid dispersion.

<Experimental example 2> Manufacture and evaluation of solid dispersion

Solid dispersions were made according to ingredients and contents of table 4 below.
Example 1 was made as follows: polyvinylpyrrolidone was dissolved in ethanol, to
which NaOH water solution was added and then mixed. Esomeprazole free base was
dissolved in the mixed solution. Then lactose and colloidal silicon dioxide were added
to the solution and mixed. The solution was dried at 40°C and granulated to make solid
dispersion granules. Example 2 was made as follows: polyvinylpyrrolidone was
dissolved in ethanol, to which esomeprazole free base was dissolved. Then magnesium
oxide and colloidal silicon dioxide were added to the solution and mixed. The solution

was dried at 40°C and granulated to make solid dispersion granules. Example 3 was
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made as follows: hydroxypropylmethylcellulose (5 cP) was dissolved in ethanol, to
which NaOH water solution was added. Esomeprazole free base was dissolved in the
solution. Then magnesium oxide and colloidal silicon dioxide were added to the
solution and mixed. The solution was dried at 40°C and granulated to make solid

dispersion granules.

[48] Table 4
[Table 4]
[Table |
Ingredient Amount (mg)
Example 1 Example 2 Example 3
Esomeprazole 40 40 40
NaOH 1.8 - 1.8
PVP 40 40 -
HPMC 5cP - - 40
MgO - 80 80
Lactose 80 - -
Colloidal SiO2 30 30 30
Total 191.8 190.0 191.8
[49] The stability of examples 1 to 3 was evaluated according to the same method as that
of experimental example 1. Results were shown in table 5 below.
[50] Table 5
[Table 5]
[Table |
Sample ID  |Initial 1 week 2 weeks
Single max. |Total |Single max. |[Total |Single max. |Total
Example 1  [0.088 0.483 |(1.249 3.556 |- -
Example 2 (0.072 0.350 (0.125 0.787 10.205 0.892
Example 3 (0.062 0.290 (0.277 1.034 |0.637 2.224
[51] As shown in the table 5, the solid dispersion of example 1 having no MgO showed

much increase of impurities after only 1 week of the accelerated stability test. In
addition, the stability of the solid dispersion using PVP was much better than the solid
dispersion using HPMC 5 cP which showed the best stability in experimental example
1
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<Experimental example 3> Stability test of simple mixture

Simple mixture, a test sample was made by simply mixing according to the in-

gredients and contents of table 6.

Table 6
[Table 6]
[Table |
Ingredient Amount (mg)

Example 4 Example 5 Example 6

Esomeprazole 40 40 40
PVP 40 - 40
MgO 80 80 -

The stability of examples 4 to 6 was evaluated according to the same method as that

of experimental example 1. Results were shown in table 7 below.

Table 7
[Table 7]
[Table |
Sample ID Initial 1 week

Single max. Total  |Single max. Total

Example 4(Active agent + PVP [0.051 0.234 |1.181 9.503
+ MgO)
Eexample 5(Active agent + 0.053 0.231 ]0.892 6.568
MgO)
Example 6(Active agent + 0.050 0.241  |Browing(Dark brown)
PVP)

As shown in the table 7, simple mixture of ingredients did not show improved

stability of esomeprazole.

<Experimental example 4> Evaluation of alkaline material

As shown in table 8 below, the effect of the kind of alkaline material on stability was

evaluated in esomeprazole-containing solid dispersion according to the present

invention. PVP was dissolved in ethanol, to which esomeprazole free base was

dissolved. Each alkaline material and colloidal silicon dioxide were added to the

solution and mixed well. The solution was dried at 40°C, and then granulated to make




WO 2009/041765 PCT/KR2008/005451

solid dispersion granules.
[62] Table &

[Table 8]

[Table |

Ingredient Example

7 8 9 10 11 12 13

Esomeprazole 40 40 40 40 40 40 40

PVP 40 40 40 40 40 40 40

alkaline MgO 80 - - - - - -

material

alkaline M gCO3 - 80 - - - - -

material

alkaline N212CO3 - - 80 - - - -

material

alkaline NaHCO3

material

1
1
1
0
e
1
1
1

80 - -

alkaline K2HPO4

material

alkaline CaCO3 - - - - - 80 -

material

80

alkaline N212HPO4

material

Colloidal SiO2 30 30 30 30 30 30 30

[63] The stability of examples 7 to 13 was evaluated according to the same method as that
of experimental example 1. Results were shown in table 9 below.
[64] Table 9
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[Table 9]
[Table |
Sample ID alkaline Initial 1 week

material Single max. |Total  |Single max. |Total
Example 7 MgO 0.082 0.295 |0.105 0.521
Example 8 MgCO3 0.088 0.281 ]0.486 1.919
Example 9 N32C03 0.062 0.307 ]0.236 0.894
Example 10 NaHCO3 0.111 0.447 10.852 2.589
Example 11 KZHPO4 0.087 0.399  10.545 1.786
Example 12 CaCO3 0.153 0.568 |Browning |Dark brown
Example 13 N212HPO4 0.200 0.755 |Browning |Dark brown

As shown in table 9, the solid dispersion using MgO was the most stable.

<Experimental example 5> Evaluation of content of each ingredient

Esomeprazole free base-containing solid dispersion was made according to the in-

gredients and contents of table 10 below. Polyvinylpyrrolidone was dissolved in

ethanol, to which NaOH water solution was added. Esomeprazole free base was added

to the mixed solution, and then MgO and colloidal silicon dioxide were added and

mixed. The solution was dried at 40°C and granulated to make solid dispersion

granules.
Table 10
[Table 10]
[Table |
Ingredient Amount (mg)
Example |Example 15 |Example 16 |Example |Example
14 17 18
Esomeprazole 40 40 40 40 40
NaOH 2 2 5 2 2
PVP 40 40 40 20 40
MgO 80 100 100 100 100
Colloidal SiO2 30 30 30 30 0

The stability of examples 14 to 18 was evaluated according to the same method as

that of experimental example 1. Results were shown in table 11 below.
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[71] Table 11
[Table 11]
[Table |
Sample ID Initial 11 days
Single max. Total Single max. Total
Example 14 0.098 0.353 0.148 0.540
Example 15 0.112 0.270 0.112 0.425
Example 16 0.096 0.514 0.162 0.574
Example 17 0.096 0.260 0.154 0.825
Example 18 0.110 0.320 0.121 0.529
[72] As shown in the table 11, colloidal silicon dioxide is thought not to affect the

stability of esomeprazole when comparing example 15 with example 18. In addition,
the more the amount of MgO was, the better the stability of esomeprazole-containing
solid dispersion was, when comparing example 14 and example 15, and the decrease of

PVP content caused the increase of total impurities when comparing example 15 and

example 17.

[73]

[74] <Experimental example 6> Stability evaluation according to water content in process
steps

[75] Esomeprazole free base-containing pharmaceutical composition was made according

to the table 12 below, and only drying process was changed in examples a to e to
evaluate the affect of drying process on stability.
[76] Table 12
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[Table 12]
[Table |
No. |Ingredient Amount (mg)
1 Esomeprazole 40.0
2 Povidone 60.0
3 Magnesium oxide 60.0
4 Spherical sugar 138.0
5 Hydroxypropylmethylcellulose 20.0
6 Methacrylic acid copolymer dispersion 238.3
7 Polyethylene glycol 4.0
8 Citric acid triethyl 14.3
9 Talc 13.6
10  |Colloidal silicon dioxide 1.0
11 |Titanium oxide 3.6
Total 426.0

Examples a to e were made as follows: povidone was dissolved in ethanol, to which

magnesium oxide was suspended and then esomeprazole was dissolved. The solution

was coated onto spherical sugars by using a fluid bed coater to make solid dispersion

granules. Then the granules were dried (drying after the first coating). The granules

were again coated with HPMC to make a separating layer and then dried (drying after

the second coating). Then the granules were again coated with methacrylic acid

copolymer dispersion to make an enteric coating layer, and dried (drying after the third

coating) to make esomeprazole free base-containing granules. LOD (Moisture Balance

(Precisa, XM60), drying temperature 105°C, Auto stop, sample weight 5g) measured

after each drying step were shown in table 13 below.

Table 13
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[Table 13]
[Table |
Batch no. Example a |Example b |Example ¢ |[Example d |Example e
Drying after 1* * * * 1.93 1.27
coating
Drying after 2 2.38 2.09 1.23 1.76 1.30
coating
Drying after 3" 1.97 1.75 1.51 1.12 1.29
coating

after 1" coating.

*: The 2™ coating was performed continuously after 1" coating, without drying step

Results of stability test using the examples a to e were shown in tables 14 and 15

below. Table 14 shows results of samples packed with PTP alu-alu, stored for 1 week

at harsh storage condition (60°C, 75%RH), and table 15 shows results of samples

packed with PTP alu-alu, stored for 6 months at accelerated storage condition (40°C,

75%RH).
Table 14
[Table 14]
[Table |
Batch no. initial 1 week(harsh condition)
Single max. Total Single max. Total
Example a 0.041 0.146 6.40 18.33
Example b 0.025 0.109 2.40 10.91
Example ¢ 0.046 0.209 0.85 2.90
Example d 0.043 0.207 0.18 0.53
Example e 0.047 0.224 0.15 0.50
Table 15
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[Table 15]
[Table |
Batch no. Initial 3 months 6 months

Single max. |Total |Single max. |Total Single max. |Total
Example b [0.025 0.109 (0.335 1.762 - -
Example ¢ [0.046 0.209 |0.148 1.364 0.216 2.135
Examplee [0.047 0.224 10.075 0.492 0.127 1.139

As shown in the tables 14 and 15, examples d and e showed greatly improved

stability compared to other batch not controlling water content of coated granules in

each process. Particularly, controlling water content of the first drying step among

three drying processes severely affected stability, even if water content control in all

coating processes were important. Drying after the first coating is preferably performed

until LOD is less than 2%, more preferably less than 1.5%.

<Experimental example 7> Evaluation of pharmacokinetic absorption

Enteric-coated tablets, test samples were made according to tables 16 and 17 to

evaluate pharmacokinetic absorption of pharmaceutical preparations of the present

invention. Concretely, povidone was dissolved in ethanol, to which NaOH water

solution was added. Then esomeprazole was dissolved in the solution and mixed well.

Some portion of magnesium oxide was suspended in the solution. The solution was

sprayed onto colloidal silicon dioxide and magnesium oxide in fluid bed to make

granules. The granules were mixed with other ingredients and tabletted to make a core

tablet before coating. Then, the core tablets were coated with HPMC to make a

separating layer by a tablet coater. The coated tablet was again enteric-coated with

HPMC P(HP-50) to make example A, and with methacrylic acid ethylacrylate
copolymer (1:1) to make example B.
Table 16
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[Table 16]
[Table |
No. [Ingredient (core tablet) Core tablet
1 Esomeprazole 40
2 Povidone 40
3 NaOH 1.8
4 Magnesium oxide 100
5 Colloidal SiO2 12.5
6 Microcrystalline cellulose 265.7
7 Crospovidone 25.0
8 Magnesium stearate 5.0
Total 490.0

[87] Table 17
[Table 17]
[Table |
No. |Ingredient (coating formulation) Coating

Example A |Example B

1 |Core tablet 490.0 490.0
2 |Hydroxypropylmethylcellulose 9.8 17.2
3 |HPMC P(HP-50) 50.23 -
4 |Methacrylic acid copolymer dispersion - 170.3
5 |PEG 6000 0.98 2.06
6 |TEC - 7.7
7 |PG 4.02 -
8 |Talc 8.97 8.85
9 |Titanium oxide - 5.1
Total 564 582

[88] Capsule preparation according to the present invention was made like table 18. The

below two examples were made by the same method except for spherical sugar used as
seed. 850-710 um of spherical sugar was used as seed for example C, and 710-600 um

of spherical sugar was used as seed for example D. Povidone was dissolved in ethanol,
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[89]

[90]

[91]
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to which magnesium oxide was suspended. Esomeprazole was dissolved in the
solution. The solution was sprayed onto spherical sugar in a fluid bed to make pellets
coated with active agent. These pellets were coated with HPMC to make a separating
layer which blocks contact between active agent and enteric substance. Then the
enteric-coated pellet was made with methacrylic acid copolymer dispersion.

Table 18

[Table 18]

[Table |

No. |Ingredient Example C Example D

1 |Esomeprazole 40.0 40.0

2 |Povidone 60.0 60.0

3 |Magnesium oxide 60.0 60.0

4 |Spherical 710~600 um - 138.0
sugar 850~710 um 138.0 -

5 |HPMC 20.0 20.0

6 |Methacrylic acid copolymer dispersion 238.3 238.3

7  |Polyethylene glycol 4.0 4.0

8 |Citric acid triethyl 14.3 14.3

9 |Talc 13.6 13.6

10 |Colloidal silicon dioxide 1.0 1.0

11 |Titanium oxide 3.6 3.6

Total 426.0 426.0

Pharmacokinetic absorption test was performed with the examples A to D and com-
mercially available product, Nexium 40mg tablet (AstraZeneca, comparative example).
Results of pharmacokinetic test performed before a meal were shown in table 19
(result of enteric-coated tablet) and 20 (result of capsule), respectively. Results of the
tables 19 and 20 were mean value of values obtained after administering to 12 about
30-year-old men.

Table 19
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[Table 19]
[Table |
Batch no. Example A Example B Comparative example
Cmax 811.5 684.8 1141.8
AUC 3816.0 2947.6 3336.9
Tmax 4.3 3.8 2.3

[92] In tablets, example A coated with HPMC P (HP-50) which dissolve at pH 5.0
showed higher Cmax and AUC than example B coated with methacrylic acid

copolymer dispersion which dissolves at pH 5.5. When compared to the comparative

example (commercially available product), example A showed 71.1% of Cmax and
114.4% of AUC, and example B showed 60.0% of Cmax and 88.3% of AUC.

[93] Table 20

[Table 20]
[Table ]
Batch no. Example C Example D Comparative example
Cmax 1004.2 1237.5 1141.8
AUC 3556.6 3206.2 3336.9
Tmax 1.9 2.1 2.3
[94] In capsules, example D using 710-600 um (diameter) of spherical sugar as seed

showed Cmax and AUC more similar to the comparative example (commercially

available product) than example C using 850-710 um (diameter) of spherical sugar as

seed. When compared to the comparative example (commercially available product),
example C showed 87.9% of Cmax and 106.6% of AUC, and example D showed
108.4% of Cmax and 96.1% of AUC. Result of example D was shown in figure 1.

[95] To evaluate pharmacokinetic absorption after a meal, pharmacokinetic absorption

patterns of the comparative example and example D were evaluated after High-fat
breakfast (750kcal, fat was about 50% of total calories (41.7g)) was ingested. Results

were shown in table 21 below and figure 2.

[96] Table 21
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[Table 21]
[Table |
Batch no. Example D Comparative example
Cmax 979.1 991.1
AUC 2914.7 3045.2
Tmax 4.1 44

In after-meal bioequivalent test to evaluate the effect of food, the example D having
improved stability according to the present invention showed similar absorption ratio
to the comparative example (commercially available product). Example D showed
98.8% of Cmax and 95.7% of AUC compared to the comparative example.

In the pharmacokinetic absorption test, LC/MS/MS was used for detecting es-
omeprazole in plasma, and sildenafil was used as internal standard. LC conditions were
like "Column - YMC Hydrosphere C18; Mobile phase - 10mM Ammonium Acetate :
Acetonitrile = 10 : 90 (v/v); Flow rate - 0.25mL/min; Injection volume - 10ul; Sample
temperature - 10°C; and column temperature - 30°C", and MS conditions were like
"lonizing method - electrospray ionization (ESI) in Positive ion mode; MRM (Multiple
Reaction Monitoring) - Esomeprazole [M+H]" 326.2 — 198.1, Sildenafil [M+H]"
475.2 — 283.2."
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Claims

A solid dispersion comprising esomeprazole free base or its alkali salt; alkaline
material; and hydrophilic polymer selected from the group consisting of
polyvinylpyrrolidone, vinylpyrrolidone-vinylacetate copolymer and their
mixture.

The solid dispersion of claim 1, wherein the alkaline material is MgO or
Mg(OH)Z.

Esomeprazole-containing pharmaceutical composition having improved stability,
comprising the solid dispersion of claim 1 or 2.

A method for manufacturing esomeprazole-containing pharmaceutical
composition having improved stability, comprising

(S1) preparing solution or suspension comprising esomeprazole free base or its
alkali salt; magnesium oxide or magnesium hydroxide; and
polyvinylpyrrolidone, vinylpyrrolidone-vinylacetate copolymer or their mixture;
and

(S2) drying the solution or suspension.

The method of claim 4, wherein the drying of (S2) step is performed until LOD
(loss on drying, 105°C, test sample weight 5g) is less than 2%.
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[Fig. 1]
Pharmacokinetic evaluation before meal
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Pharmacokinetic evaluation after meal
1000 -
80 F —&— Control

—8— Example D

Con.(ng/mL)

() 1 " —
0] 3 03 9 12 15 18
Time{(hours)




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2008/005451

A. CLASSIFICATION OF SUBJECT MATTER

A61K 9/14(2006.01)i, A61K 31/44(2006.01)i, A61K 9/36(2006.01)i, A61P 1/04(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC A61K 9/14, A61K 31/44, A61K 9/36, A61P 1/04

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKIPASS(KIPO internal), PubMed, JPO, USPTO, Google

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 2003/0113376 A1 (CHIH-MING CHEN ET AL.) 19 July 2003 1-5
See Abstract, Paragraph [0016], Example 1, Claim 3.

A US 6,090,827 A (MAGNUS ERICKSON ET AL.) 18 July 2000 1-5
See Abstract; Column 6, Line 36-Column 6, Line 64; Claim 1.

A US 6,428,810 B1 (PONTUS BERGSTRAND ET AL.) 6 August 2002 1-5
See Abstract; Examples 1,2; Claim 1.

|:| Further documents are listed in the continuation of Box C. IE See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority

"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art

"P"  document published prior to the international filing date but later "&" document member of the same patent family

than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
24 FEBRUARY 2009 (24.02.2009) 24 FEBRUARY 2009 (24.02.2009)
Name and mailing address of the ISA/KR Authorized officer :
' Korean Intellectual Property Office
Government Complex-Daejeon, 139 Seonsa-ro, Seo- Kim, Moon kyoung
. gu, Daejeon 302-701, Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No.  042-381-5610

Form PCT/ISA/210 (second sheet) (July 2008)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/KR2008/005451
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2003-0113376 A1 19.06.2003 AU 1999-14578 A1 07.06. 1999
AU 1999-14578 B2 07.06. 1999
EP 1030654 A1 30.08.2000
JP 2001-522874 20.11.2001
US 6090827 A 18.07.2000 AU 1998-76803 B2 30.12.1998
BR 9809484 A 20.06.2000
CA 2290531 A1 03.12. 1998
CA 2290531 C 12.12.2006
CN 1258217 A 28.06.2000
DE 69812089 D1 17.04.2003
DE 69812089 T2 04.03.2004
DK 984773 T3 07.07.2003
DZ 2494 M 25.01.2003
EP 0984773 A1 15.03.2000
EP 0984773 B1 12.03.2003
ES 2195342 T3 01.12.2003
HK 1025744 A1 22.08.2003
HR 980260 A2 28.02. 1999
HU 0002182 A2 29.05.2002
D 24654 A 27.07.2000
JP 2002-500665 T 08.01.2002
NO 995809 A 28.01.2000
NZ 500886 A 30.11.2001
PL 194634 B1 29.06.2007
PL 337237 A1 14.08.2000
PT 984773 T 31.07.2003
RU 2207121 C2 27.06.2003
WO 98-53803 A1 03.12. 1998
US 6428810 B1 06.08.2002 AT 244002 T 15.07.2003
AU 2000-14346 A1 29.05.2000
AU 2000-14346 B2 29.05.2000
BR 9915087 A 17.07.2001
CA 2346988 A1 18.05.2000
CN 1160062 C 04.08.2004
DE 69909316 D1 07.08.2003
DK 1124539 T3 06.10.2003
JP 2002-529397 10.09.2002
JP 2002-529397 T 10.09.2002
NO 20012222 A 02.07.2001
NO 320056 B1 17.10.2005
NZ 510993 A 29.08.2003
PT 1124539 T 28.11.2003
SE 9803772 DO 05.11. 1998
WO 00-27366 A1 18.05.2000
ZA 200103336 A 24.07.2002

Form PCT/ISA/210 (patent family annex) (July 2008)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - claims
	Page 22 - drawings
	Page 23 - wo-search-report
	Page 24 - wo-search-report

