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PHARMACEUTICAL COMPOSITIONS COMPRISING A COMBINATION OF
SITAGLIPTIN AND METFORMIN

Field of the Invention

The present invention relates to pharmaceutical compositions consisting essentially
5 of sitaghiptin, metformin, and a lubricant sclected from the group consisting of glyeeryl
behenate, glyceryl palmitostearate, stearyl alcohol, cetostearyl aleohol, or mixtures
thereof, wherein the pharmaceutical composition does not comprise a surfactant. The
mvention further relates to processes for the preparation of said pharmaceutical

compositions.

10 Backeround of the Invention

Sitagliptin is a dipeptidyl peptidase IV (DPP-1V} mmhibitor used for the treatment of
type 1 diabetes mellitus. Metformin is a widely used biguanide that is also indicated for
the treatment of type I diabetes mellitus. A fixed-dose combination of sitagliptin and
metformin is indicated to improve glycemic control in adults with type 1 diabetes mellitus

15 when treatment with both sitaghiptin and metformin is appropriate.

1J.8. Publication No. 2009/0105265 discloses compositions comprising sitagliptin
and metformin. These compositions comprise sitagliptin and metformin in combination
with lubricants including magnesiuom stearate, calcium stearate, stearic acid, sodium
stearyl fumarate, hydrogenated castor oil, and mixtures thereof. The addition of lubricants
20 tothese compositions resulted n a slow and inconsistent dissolation profile of sitagliptin,
This publication also discloses that the use of a surfactant, including anionic surfactants
such as sodiurs lauryi suifate, sodivm dodecanesulfonate, sodium olevl sulfate, and
sodium laurate mixed with stcarates and tale; cationic surfactants such as benzalkonium

chiorides and alkvirimethylanunonium bromides; neutral surfactants such as ghyceryl

[N
h

rooneoieate, polyoxyethviene sorhitan fatly acid esters, polyvinyt alechol, and sorbitan
esters; and wetting agents such as poloxamer, polvoxyethylene castor oil derivatives, and

polvoryethylene stearates.

U.5. Publication No. 2012/0202820 discloses pharmaceutical compositions
comprising sitagliptin and metformin m combination with a fubricant wherein the
30 lubricant is polyethylene glycol, or mixtures of polyethylene glycol with one or more other

tubricants, and comprises more than 10% by weight of the total weight of the composition.
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Sumynary of the Invention

The present invention provides an alternate pharmaceutical composition of
sitagliptin and metformin, wherein the pharmaceutical composition comprises a fubricant
selected from the group consisting of glyceryl behenate, glyceryl palmitostearate, stearyl
alcohol, cetostearyl alcohol, or mixtures thercof. The pharmaceutical compositions of the
present invention were prepared without the use of a surfactant and were found to have a
dissohution profile comparable fo the marketed pharmaceutical composition of sitaghiptin

and metformin.

Detailed Description of the Invention

A first aspect of the present invention provides a pharmaceutical composition
consisting essentially of sitaghiptin, metformin, and a lubricant selected from the group
consisting of glyceryl behenate, glyceryl palmitostearate, stearyl alcohol, cetostearyl
alcohol, or mixtures thereof, wherein the pharmaceutical composition does not comprise a

surfactant.

As used herein, the term “sitaghptin” inclodes sitaghptin and pharmaceutically
acceptable salts thereof. The pharmaceutically acceptable salts include hydrochloride,
hydrobromide, phosphate, sulphate, mesylate, besylate, tosylate, fumarate, malonate,
malate, succinate, lactate, glycolate, maleate, citrate, and aspartate. The pharmaceutically
acceptable salts of sitaghptin may be present in hydrate or anhydrate forms. The hydrate
forms may be monohydrate or dihydrate forms. The pharmaceutically acceptable salts of
sitagliptin may also be present in crystalline or amorphous forms. A particular example is
sitaghiptin phosphate, which may be present i a concentration of about 0.1% to about
30% by weight of the pharmaceutical composition. Sitaghiptin phosphate may be used in

the pharmaceutical composition in strengths of 25 mg, 50 mg, or 160 mg of sitaghptin.

As used herein, the term “metformin” includes metformin and pharmaceutically
acceptable salts thereof. The pharmaceutically acceptable salts include hydrochloride,
hydrobromide, fimarate, malonate, malate, succinate, lactate, glycolate, maleate, citrate,
and aspartate. The pharmaceutically acceptable salts of sitagliptin may be present in
hydrate or anhydrate forms. They may alsc be present in crystalline or amorphous forms.
A particular example is metformin hydrochloride, which may be present in a concentration

of about 50% to about %0% by weight of the pharmaceutical composition. Metformin

[SV]
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hydrochloride may be used in strengths of 500 mg, 850 mg, or 1000 mg in the
pharmaceutical composition.

Examples of lubricants include glycery! behenate {e.z., (.'lompri?ol@), glyceryl

palmitostearate (2., Precirol” ), steary! alcohol, cetosteary! alechol, or mixtures thereof.
The concentration of the lubricant may be about 0.01% to about 10% by weight of the

pharmaceutical composition.

As used herein, the term “pharmaceutical composition” means compositions
comprising sitagliptin and metformin. These compositions include tablets, capsules,
peliets, pills, caplets, and granules. The pharmaceutical compositions may be prepared by
dry granulation, wet granulation, or direct compression. Wet granulation may include

rapid mixer granulation or fluid bed granulation.

According to one embodiment of the present invention, there is provided a
pharmaceutical composition consisting essentially of sitaghiptin, metformin, and a
fubricant selected from the group consisting of glyceryi behenate, glyceryl palmitostearate,
stearyl alcohol, cetostearyl alcohol, or mixtures thereof, wherein more than 80% of
sitaghiptin 13 released m 15 minutes when the dissolution is performed in 900 mL of

0.025M sodium chloride solution at 75 rpm using USP type H (paddie) apparatus.

According to one embodiment of the present invention, there is provided a
pharmaceutical composition consisting essentially of sitagliptin phosphate, metformin
hydrochloride, and a lubricant selected from the group consisting of glycery! behenate,
glyceryl palmitostearate, stearyl alcohol, cetostearyl alcohol, or mixtures thereof, wherein

the pharmaceutical composition does not comprise a surfactant.

According to another embodiment of the present invention, there is provided a
pharmaceutical composition consisting essentially of sitagliptin phosphate, metformin
hydrochloride, and a hubricant selected from the group consisting of glyceryl behenate,
glyceryl palmitosicarate, stearyl alcohol, cetostearyl alcohol, or mixtures thereof, wherein
the lubricant is present in an amount of about 0.01% to about 10% by weight of the
pharmaceutical composition and the pharmaceutical composition does not comprise a

surfactant.

A second aspect of the present invention provides a process for the preparation of a
pharmaceutical composition consisting essentially of sitaghptin, metformin, and a
tubricant selected from the group consisting of glycery! behenate, glyceryl palmitostearate,

-~
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steary] alcohol, cetostearyl alcohol, or mixtures thereot, wherein the pharmaceutical
composition does not comprise a surfactant, the process comprising:

a) blending sitagliptin and metformin;

b} optionally, mixing the biend of step a) with one or more pharmaceutically

5 acceptable excipients;

¢} dissolving or dispersing one or more pharmaceutically acceptable excipients in

a suitable solvent:

d} granulating the blend of step a) or step b} with the solution or dispersion of step

ey,
10 e} blending the granules of step d) with a lubricant and optionally with one or

more pharmaceutically acceptable excipients; and

f) compressing the blend of step e) into suitable sized tablets or filling the blend

of step e} into suitable sized capsules.

According to onc embodiment of this aspect, the granulation is carried outin a

15 rapid mixer granulator or a fluid bed granulator.

A third aspect of the present invention provides a process for the preparation of a
pharmaceutical composition consisting essentially of sitaghiptin, metfornun and a lubricant
selected from the group consisting of glyceryl behenate, glyceryl palmitostearate, stearyl

alcohel, cetosteary] alcohol, or mixtures thercof, wherein the pharmaceutical composition

20 does not comprise a surfactant, the process conprising:

ay dissclving or dispersing sitaghptin and one or more pharmaceutically

acceptable excipients in a suitable solvent;

by granulating metformin with the solution or dispersion from step a);

¢} blending the granules of step b} with a lubricant and optionally one or more
pharmaceutically acceptable excipients; and

d} compressing the blend of step ¢) into suitable sized tablets or filling the blend
of step ¢} into suitable sized capsules.

According to one embodiment of this aspect, the granulation is carmied cut in a

rapid mixer granulator or a fluid bed granulator.
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ixamples of suitable solvents that may be used for granulation include water,

ethanol, methanol, isopropyl alechol, dichloromethane, acetone, or mixtures thereot.

Pharmaceutically acceptable excipients inchude binders, disintegrants, diluents, and
antioxidants. The excipients may be added intragranularly and/or extragranularly in the

pharmaceutical conpositions.

ixamples of binders mclude cellulose or cellulose derivatives such as
methyleellulose, hydroxy propyl methyl cellulose, hydroxy propy! cellulose, carboxy
methyl cellulose sodium, polyviny! pyrrolidone (e.g., Kollidon®™ 30), copovidone, sodium
alginate, microcrystalline celiulose, or mixtures thereof. The concentration of binders may

be about 1% to about 50% by weight of the pharmaceutical composition.

Examples of disintegrants include sodium starch glycolate, croscarmellose,
pregelatinized starch (e.g., Starch 1500%), microcrystalline cellulose, calciurn carboxy
methyl cellulose, low substituted hydroxy propyl cellulose, magnesiam silicate, alominmuim
silicate, or mixtures thereof. The concentration of disintegrants may be about 1% to about

50% by weight of the pharmaceutical conposition.

Examples of diluents inchude lactose, sucrose, maltodextrin, microcrystalline

o

celiulose, pregelatinized starch (e.g., Starch 1500"), dextrose, mannitol, sorbitol, xylitol,
wsomalt, ervthritol, or mixtures thereof. The concentration of diluents may be about 1% to

about 50% by weight of the pharmaceutical composition.

Examples of antioxidants include ascorbic acid, butylated hydroxy anisole,
butylated hydroxy toluene, or mixtures thereof. The concentration of antioxidants may be
about 0% to about 2% by weight of the pharmaceutical composition.

The pharmaceutical composition may be further coated with a functional or noun-
functional coating. The coating composition may comprise pharmaceutically acceptable
excipients such as binders, plasticizers, coloring agents, and opacifiers. The total weight

gain after coating may be about 1% to about 10% by weight of uncoated composition.

Examples of binders for coating include cellulose or cellulose derivatives such as
methy! cellulose, hydroxy propyl methyl cellulose, hydroxy propyl cellulose, and carboxy
methyl cellulose sodium; alginic acid or sodiurm alginate; microcrystalline cellulose;
gelatin; polyvinyl pyrrolidone; copovidone; starch; pregelatinized starch; or mixtures

thereof.
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Examples of plasticizers for coating include propylene glveol, triethyl citrate,
tributyl citrate, dibutyl sebacate, triacetin, polyethylene glycol, diethy! phthalate,
acetyiated monoglycerides, or mixtures thereof.

Examples of opacifiers for coating include titanium dioxide, tale, calciom
carbonate, behenic acid, and cetyl alcohol

Examples of coloring agents for coating melude FDA approved colorants such as
iron oxide, Lake of Tartrazine, allura red, Lake of Quinoline Yelow, Lake of Erythrosine,
of titanium dioxide.

Suitable solvents for coating include ethanol, methanol, isopropyl alcohol,
dichloromethane, acetone, or mixtures thereofl

Alternatively, a premixed film-coatmg may be used. Suitable premixes mclude
Opadry™ coating dispersions.

The term “about”, as used herein, refers to any value which lies within the range

defined by a variation of up to £10% of the value.

The following cxamples illustrate the invention but are not to be construed as

hmiting the scope of the imvention.

EXAMPLES
Example 1
Ingredients guantity/tablet
(g}
Sitaghptin phosphate monohydrate (equivalent to S0 mg of 64.24
sitagliptin)
Metformin hvdrochloride 500.00
Polyvinyl pyrrolidone (Kollidon® 30) 45.00
Purified water g.8.
Pregelatinized starch (Starch 1500") 72.76
Glveervl behenate {Compritol) 7.00
Tatal 689.006
Opadry” coating 20.67
Manufacturing Process:
1. Sitaghptin phosphate monohydrate and metformin hydrochloride were blended.
2. Polyvinyl pyrrolidone was dissolved m purified water to obtain a solution.
3. The blend of step 1 was granulated with the solution of step 2 in a rapid mixer

6



WO 2014/174469

10

15

[,

ramitator to obtain granules.
o

PCT/IB2014/060953

The granules of step 3 were blended with glyceryt hehenate and pregelatinized

starch.

The blend of step 4 was compressed to obtain suitable sized tablets.

The tablets of step 5 were coated with Opadry” coating dispersion.

Example 2:

Ingredients quantity/tablet
; (mg)
Sitagliptin phosphate monchydrate (equivalent to 50 mg of 64.24
sitaglipting
Metformin hvdrochloride 500.00
Polyviny] pyrrolidone (Kollidon" 30) 45.00
Purified water g.s.
Progelatinized starch (Starch 1500%) 72.76
Glyceryl palmitostearate { Precirol ) 7.00
Taial 689.050
Opadry” coating 20.67

Manufacturing Process:

L.

[

Sitaghptin phosphate monchydrate and polyvinyl pyrrolidone were dissolved in

purified water to obtain a solution.

Metformin hydrochloride was gramulated with the solution of step 1 i a rapid

mixer granulator.

The granules of step 2 were blended with glyeeryi pabnitostearate and

pregelatinized starch.

The blend of step 3 was compressed to obtam suitable sized tablets.

The tablets of step 4 were coated with Opadry” coating.
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quantity/tablet

Ingredients

(1mg)
Sitagliptin phosphate monchydrate (equivalent to 50 mg of 64.24
sitagliptin)
Metformin hydrochloride 500.00
Polyvinyl pyrrolidone (Koﬂidom® 30 45.00
Purified water {.8.
Pregelatinized starch (Starch 1500™) 72.76
Stearyi alcohol 14.060
Total 6%6.00
Opadry” coating 20.67

Manufacturing Process:

I. Sitagliptin phosphate monchydrate and metformin hydrochloride were blended.

2. Polyvinyl pyrrohidone was dissolved in purified water to obtain a solution.

3. The blend of step 1 was granulated with the solution of step 2 in a rapid mixer

granulator to obtain granules,

4. The granules of step 3 were blended with steary] alcchol and pregelatinized starch.

5. The blend of step 4 was compressed to obtain suitable sized tablets.

6. The tablets of step 5 were coated with Opadry® coating.

Exampie 4:
Ingredients quantity/{ablet

(mg)

Sitaghptin phosphate monchydrate (equivalent to 50 mg of 64.24
sitaghiptin}
Metformin hydrochloride S00.00
Polyvinyl pyrrolidone (Kollidon™ 30) 45.00
Purified water q.8,
Pregelatinized starch (Starch 1500%) 72.76
Cetostearyl alcohol 14.00
Total £96.40
Opadry” coating 20.67
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Manufacturing Process:

i. Sitagliptin phosphate monchydrate and polyvinyl pyrrolidone were dissolved in

purified water to obtain a solution.

2. Metformin hydrochloride was granulated with the solution of step 1 in a rapid
nuxer granulator.

3. The granules of step 2 were blended with cetosteary] alcohol and pregelatimzed
starch.

4. The blend of step 3 was compressed to obtain suitable sized tablets.

3. The tablets of step 4 were coated with Opadry” coating.

5
H

As a modification to the manufacturing process steps of Examples 1, 2, 3, and 4,
the granulation step in all the examples was also carried out 1o a fluid bed gramulator

mstead of a rapid mixer gramulator.

Dissolution Study

Table 1 provides a comparison of the dissolution profile of sitaghiptin in the
pharmaceutical compositions of Examples 1, 2, 3, and 4 vis-a-vis Janumet" (sitagliptin 50
mg; metformin HCH 500 mg tablet}. The dissolution was performed in 900 mL of 6.025M
sodium chioride solution at 75 rpm using the USP type H (paddle) apparatus. The samples
were analyzed by high performance liquid chromatography (HPLC) using an InertSustain®™
C18, 3 pm, 150 num x 4.6 mun, colurnn and mobile phase having phosphate buffer pH 6.8
and acetonitriie in the ratio of 70:30. As seen from the results, the pharmaceutical
compositions (Examples 1, 2, 3, and 4) prepared without the use of a surfactant and
Janumet™ tablets achieved the target dissolution profile of release of more than 85% of
sitagliptin within 15 minutes, indicating that Janumet” tablets and the pharmaceutical

compositions (Examples 1, 2, 3, and 4) have similar dissolution profiles.
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Table 1: Percentage of sitagliptin released in the dissolution media (0.025 M sodium

chloride solution}.

e ey s Time point (in minuies
Pharmaceutical Composition T is 36 30
Marketed tablet (Janumet") 74 90 96 98
Example | 78 93 98 99
Example 2 72 90 97 99
Example 3 86 86 99 59
Example 4 85 96 98 o8

10
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We Claim:

L.

A pharmaceutical composition consisting essentially of sitagliptin, metformin, and
a lubricant selected from the group consisting of glyceryl behenate, glyceryl
palmitostearate, stearyl alcohol, cetostearyl alcohol, or mixtures thereof, wherein

the pharmaceutical composition does not comprise a surfactant.

The pharmaceutical composition according to claim 1, wherein the sitagliptin is

sitagliptin phosphate and the metformin is metformin hydrochloride.

The pharmaceutical composition according to claim 1, wherein the lubricant is
present in an amount of about 0.01% to about 10% by weight of the

pharmaceutical composition.

A process for the preparation of a pharmaceutical composition according to claim

1, wherein the process comprises the steps of:

a) blending sitagliptin and metformin;

b) optionally mixing the blend of step a) with one or more pharmaceutically
acceptable excipients;

c) dissolving or dispersing one or more pharmaceutically acceptable
excipients in a suitable solvent;

d) granulating the blend of step a) or step b) with the solution or dispersion of
step ¢);

e) blending the granules of step d) with a lubricant and optionally one or more
pharmaceutically acceptable excipients; and

) compressing the blend of step ¢) into suitable sized tablets or filling into

suitable sized capsules.

A process for the preparation of a pharmaceutical composition according to claim

1, wherein the process comprises:

a) dissolving or dispersing sitagliptin and one or more pharmaceutically

acceptable excipients in a suitable solvent;

b) granulating metformin with the solution or dispersion from step a);

11
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c) blending the granules of step b) with a lubricant and optionally one or more

pharmaceutically acceptable excipients; and

d) compressing the blend of step ¢) into suitable sized tablets or filling into

suitable sized capsules.

The process for the preparation of a pharmaceutical composition according to
claim 4 or claim 5, wherein the granulation is carried out in a rapid mixer

granulator or a fluid bed granulator.

The pharmaceutical composition according to claim 1, wherein the pharmaceutical

composition is a tablet.

The pharmaceutical composition according to claim 1, wherein the pharmaceutical

composition is a film-coated tablet.

The pharmaceutical composition according to claim 1, wherein more than 80% of
sitagliptin is released in 15 minutes when the dissolution is performed in 900 mL
of 0.025M sodium chloride solution at 75 rpm using USP type II (paddle)

apparatus.

12
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