WO 2014/058188 PCT/KR2013/008932

Description

Title of Invention: COMBINATION DRUG COMPRISING
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PREPARATION THEREOF
Technical Field

The present invention relates to a combination drug comprising gemigliptin and

metformin as active components and method for the preparation thereof.

Background Art

Diabetes is divided into two types—i.e., insulin-dependent type 1 diabetes and
insulin-independent (insulin-resistant) type 2 diabetes which is found in 90% or more
of diabetic patients.

Type 2 diabetes is a chronic and progressive disease derived from complex
pathological physiology involving double endocrine actions of insulin-resistance and
insulin-secretion disorder. The treatment of type 2 diabetes starts conventionally with
diet and exercise, and leads to a pharmacotherapy alone in which oral antidiabetic
drugs are used. Although in some patients blood glucose levels may be controlled by
conventional pharmacotherapy alone in the early stage, in most patients a combination
therapy is required several years after diagnosis since their blood glucose levels could
not be controlled by pharmacotherapy alone. However, because type 2 diabetes is a
progressive disease, most patients who have shown good initial responses to con-
ventional combination therapy come to experience difficulty in maintaining stable
blood glucose level for a long time and require an increased amount of administration
or additional treatment. Although the currently used combination therapies have the
possibility to increase blood glucose control, they have limitations of their own as well
as adverse effects, such as hypoglycemia, weight gain, etc. Furthermore, the com-
bination of two or more oral antidiabetics causes discomfort in many patients, and may
result in patient reluctance to follow the medication regimen and thus treatment failure.

Gemigliptin, a newly developed DPP-IV inhibitor, activates incretin to show a stable
decrease in blood glucose level. Furthermore, gemigliptin does not have defects of
conventional oral antidiabetics such as hypoglycemia and weight gain, and shows low
risk of cardiovascular disorders, so that it has already overtaken sulfonylureas.

Considering the above, the present inventors have conducted intensive researches on
a combination of two or more antidiabetics having different mechanisms of action for
enhancing the therapeutic effect, alleviating the adverse effects and improving patient
compliance. As a result of such efforts, the present inventors have found that such

purposes can be achieved by the combination of gemigliptin and metformin, and thus
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completed the present invention.

Disclosure of Invention

Technical Problem

The object of the present invention is to provide a pharmaceutical composition for
the prevention and treatment of diabetes which comprises as active components an-
tidiabetics having different mechanisms of action.

Another object of the present invention is to provide a method for preparation of the
pharmaceutical composition for the prevention and treatment of diabetes which

comprises as active components antidiabetics having different mechanisms of action.

Solution to Problem

Therefore, the present invention provides a pharmaceutical composition which
consists of a first layer comprising metformin and a second layer comprising
gemigliptin.

In the pharmaceutical composition according to the present invention, the first layer
comprising metformin may be coated with the second layer comprising gemigliptin.

Another object of the present invention is accomplished by a method for the
preparation of a combination drug comprising gemigliptin and metformin, which
comprises the steps of:

(a) mixing gemigliptin with a pharmaceutically acceptable excipient;

(b) mixing metformin with a pharmaceutically acceptable excipient and granulating
the mixture; and

(c) mixing the mixture prepared in step (a) with the granules prepared in step (b).

In the method according to the present invention, step (c) is preferably carried out by
pressing the mixture comprising gemigliptin and the granules comprising metformin
into a bilayer tablet. Alternatively, step (¢) may be carried out by coating a tablet made
by the granules comprising metformin with the mixture comprising gemigliptin.

According to the present invention, due to the combination of gemigliptin of a DPP-
IV inhibitor and metformin as antidiabetics having different mechanisms of action, the
therapeutic effect is enhanced by the synergistic action of the drugs, the adverse effects
are alleviated, and patient compliance is improved.

Furthermore, the present invention provides a combination drug comprising
gemigliptin and metformin in separate forms in order to overcome the problem caused
by the combination thereof and to achieve the same dissolution as separate drugs.

Accordingly, the first aspect of the present invention relates to a pharmaceutical com-
position of a bilayer which consists of a first layer comprising metformin and a second
layer comprising gemigliptin.

Another aspect of the present invention relates to a pharmaceutical composition in
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which the first layer comprising metformin is coated with the second layer comprising
gemigliptin.

In order to prepare the combination drug comprising gemigliptin and metformin in
separate forms according to the present invention, gemigliptin is prepared as a mixture
with an excipient, metformin is granulated, and then the combination drug of
gemigliptin and metformin may be prepared by mixing the two.

Specifically, the method for the preparation of a combination drug according to the
present invention comprises the steps of:

(a) mixing gemigliptin with a pharmaceutically acceptable excipient;

(b) wet-granulating a mixture of metformin and a pharmaceutically acceptable
excipient, and drying the granules; and

(c) mixing the mixture comprising gemigliptin prepared in step (a) with the granules
comprising metformin prepared in step (b).

In one embodiment of the method according to the present invention, the mixture
comprising gemigliptin and the granules comprising metformin are prepared
separately, and then they are pressed into a bilayer tablet consisting of a gemigliptin
layer and a metformin layer. The combination drug shows dissolution patterns of fast
release of gemigliptin and sustained release of metformin, and the dissolution patterns
do not affect each other.

In another embodiment of the present invention, a tablet comprising metformin is
coated with a gemigliptin layer. The coated combination drug may be prepared by
pressing the metformin granules into a tablet, which is further coated with gemigliptin
mixed with coating base.

The pharmaceutical composition of the present invention can comprise a pharma-
ceutically acceptable carrier or additive. In one embodiment of the present invention,
the pharmaceutical composition can comprise a pharmaceutically acceptable excipient,
disintegrating agent, binder, lubricant, etc. The excipient may include, but is not
limited to, microcrystalline cellulose. The disintegrating agent may include, but is not
limited to, croscarmellose sodium, crospovidone, sodium starch glycolate, etc. The
binder may include, but is not limited to, polyvinylpyrrolidone, copovidone, etc. The
lubricant may include, but is not limited to, colloidal silicon dioxide, hydrous silicon
dioxide, magnesium stearate, sodium stearyl fumarate (Pruv®), glyceryl behenate
(Compritol 888®), calcium stearate, stearic acid, talc, etc.

In another embodiment of the present invention, the second layer comprising
gemigliptin may not include a binder.

In addition, the pharmaceutical composition of the present invention may be film-
coated. The agents available in the film-coating layer may include conventional ones,

such as hydroxypropylmethyl cellulose, polyvinylpyrrolidone, copovidone, Opadry®
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series, Eudragit® series, but are not limited thereto.
In the combination drug according to the present invention, gemigliptin as an active

component can be included in the form of gemigliptin tartrate + 1.5 hydrates and used
in an amount of 10 to 80% by weight, preferably 10 to 70% by weight, based on the
total weight of the gemigliptin layer. Metformin as another active component can be
included in the form of metformin hydrochloride and used in an amount of 40 to 80%
by weight, preferably 50 to 70% by weight, based on the total weight of the metformin
layer.

In the present invention, the gemigliptin layer may comprise 20 to 90% by weight of
a pharmaceutically acceptable additive, and the metformin layer may comprise 20 to
60% by weight of a pharmaceutically acceptable additive. Such a ratio applies to all
the formulations of the present invention including the separated granules. If the for-
mulation has a ratio out of the above range, it may create tablets that are too large and
thus lower administration convenience. For administration convenience, the
gemigliptin layer can be preferably 40% by weight or less, more preferably 30% by
weight or less, most preferably 20% by weight or less, based on the metformin layer.

In the present invention, the metformin layer shows a dissolution pattern of
sustained-release and may use various pharmaceutically acceptable components for the
dissolution pattern. Most preferably, a pregelatinized starch is used to construct a
sustained release matrix for this purpose. The sustained-release matrix component is
included in an amount of 40 to 80% by weight, more preferably 50 to 70% by weight,
most preferably 55 to 65% by weight, based on the weight of metformin hy-
drochloride.

For the pharmaceutical composition according to the present invention, a variety of
pharmaceutically acceptable gemigliptin salts may be used, of which gemigliptin
tartrate * 1.5 hydrates are the most preferred form. The structure and preparation
method of gemigliptin tartrate + 1.5 hydrates are disclosed in KR Patent No. 0776623,
the disclosures of which are incorporated herein by reference. In addition, for the phar-
maceutical composition according to the present invention, a variety of pharma-
ceutically acceptable metformin salts may be used, of which metformin hydrochloride

is the most preferred form.

Advantageous Effects of Invention

The pharmaceutical composition comprising gemigliptin and metformin according to
the present invention has a superior effect on the prevention and treatment of diabetes
and its complex diseases, and reduces adverse effects of each component due to the
synergistic combination of the two components having different mechanisms of action.

In addition, the present invention provides a combination drug comprising gemigliptin
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and metformin in separated forms so that the problems caused by the combination may
be overcome, and the same dissolution rates of both components may be achieved
compared with those of single-component drugs.

Brief Description of Drawings

Figure 1 is a graph showing the results of a dissolution test of gemigliptin for the
combination drugs of Examples 1 and 2 compared with the single-component drug of
Comparative Example 1.

Figure 2 is a graph showing the results of a dissolution test of metformin for the com-
bination drugs of Examples 1 and 2 compared with the single-component drug of
Comparative Example 1.

Mode for the Invention

The present invention is explained in more detail by the following examples.

However, these examples seek to illustrate the present invention only, and its scope is

not limited thereto.

Examples 1 and 2: Preparation of bilayer tablets comprising gemigliptin and
metformin

Combination drugs of gemigliptin and metformin in which the fast-release
gemigliptin does not affect the sustained-release metformin were prepared in these

Examples.
Table 1
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Component Example 1 Example 2
Metformin layer
Metformin hydrochloride 500.0 mg 500.0 mg
Polyvinylpyrrolidone 40.0 mg 40.0 mg
Microcrystalline cellulose 50.0 mg 50.0 mg
Pregelatinized starch 300.0 mg 300.0 mg
Carbomer 90.0 mg 90.0 mg
Magnesium stearate 20.0 mg 20.0 mg
Sub-total 1000.0 mg 1000.0 mg
Gemugliptin layer
Gemigliptin tartrate-1.5 hydrates 68.9 mg 34.45 mg
Microcrystalline cellulose 121.1 mg 155.55 mg
Croscarmellose sodium 6.0 mg 6.0 mg
Sodium stearyl fumarate 4.0 mg 4.0 mg
Sub-total 200.0 mg 200.0 mg
Total 1200.0 mg 1200.0 mg

[41]

[42]
[43]
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A mixture of metformin hydrochloride, microcrystalline cellulose and pregelatinized

starch was granulated by using polyvinylpyrrolidone as a binder, and the prepared

granules were dried and mixed with carbomer and magnesium stearate to prepare a

metformin layer material. A simple mixture of all components including gemigliptin

tartrate * 1.5 hydrates was prepared for the gemigliptin layer material. Both the

metformin layer material and gemigliptin layer material were pressed into bilayer

tablets, and the tablets were film-coated by using Opadry IL

Comparative Example 1: Single-component drug of gemigliptin and single-

component drug of metformin

Gemigliptin 50 mg tablet produced by LG Life Sciences Ltd. was used as a single-

component drug of gemigliptin, and commercially available Glucophage XR 500 mg

tablet was used as a single-component drug of metformin.
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[46] Test Example 1: Dissolution test of gemigliptin and metformin for preparations

according to the Examples and Comparative Example
[47] For the bilayer tablets of Examples 1 and 2, and the single-component drugs of Com-

parative Example 1, a dissolution test was performed and compared under the

following conditions.

[48] [Conditions for dissolution]|

[49] Eluate: pH 1.2 (900 mL)

[50] Instrument: USP Basket Method, 100 rpm

[51] Temperature: 37°C

[52] [Result]

[53] Figures 1 and 2 are graphs showing the results of a dissolution test of gemigliptin and
metformin for the combination drugs of Examples 1 and 2 compared with the single-
component drug of Comparative Example 1.

[54] As is confirmed by Figures 1 and 2, the coated bilayer tablets comprising gemigliptin

and metformin prepared in Examples 1 and 2 showed similar dissolution rates,

compared with those of single-component drugs of Comparative Example 1.



CLAIMS

A bilayer tablet which consists of a first layer comprising metformin and a second

layer comprising gemigliptin.

A tablet which consists of a first layer comprising metformin and a second layer
comprising gemigliptin, wherein the first layer comprising metformin is coated with

the second layer comprising gemigliptin.

The bilayer tablet according to claim 1, wherein the first layer further comprises

pregelatinized starch.

The bilayer tablet according to claim 1 or 3, wherein the second layer further

comprises microcrystalline cellulose.

The tablet according to claim 2, wherein the first layer further comprises

pregelatinized starch.

The tablet according to claim 2 or 5, wherein the second layer further comprises

microcrystalline cellulose.

A method for the preparation of a combination drug comprising gemigliptin and
metformin, which comprises the steps of:
(a) mixing gemigliptin with a pharmaceutically acceptable excipient;

(b) mixing metformin with a pharmaceutically acceptable excipient and granulating
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the mixture; and

(c) mixing the mixture prepared in step (a) with the granules prepared in step (b).

The method according to claim 7, wherein step (c) is carried out by pressing the
mixture comprising gemigliptin prepared in step (a) and the granules comprising

metformin prepared in step (b) into a bilayer tablet.

The method according to claim 7, wherein step (c) is carried out by coating a tablet
made by the granules comprising metformin prepared in step (b) with the mixture

comprising gemigliptin prepared in step (a).

The method according to claim 7, wherein the pharmaceutically acceptable excipient
is selected from the group consisting of polyvinylpyrrolidone, microcrystalline
cellulose, pregelatinized starch, carbomer, magnesium stearate, croscarmellose

sodium and sodium stearyl fumarate.



