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. ASTABLE, ORAL SOLID DOSAGE FORM

The present invention relates to a stable, oral, solid dosage form comprising rosiglitazone acid addition salt and

- biguanide (s).

BACKGROUND OF THE INV'ENTION _

The literature reveals prior arts related to the formulations comprising‘a combination of rosiglitazone acid

- addition salt and metformin or its pharmaceutically acceptable salt. .An important consideration in the

preparation of formulations containing combination of active agents is the stability of the active agents with each

other as well with the pharrnaceutically acceptable excipients that are used in formulations..

United States f’atent 5,741,803 (hereinafter referred to as ‘803) disclosed acid addition salt of rosiglitazone base
to. be particularly stable. Useful acids included mineral acids such as hydrochloride and. mineral -acids and
organic acids such as tartaric acid and maleic acid. United States patent application ﬁumber US2006/0089387
further disclosed that a stable composition can be prepared from rosiglitazene base ‘without th.e need to
particularly convert it into an acid addition salt simply by incorporating into the mixture of rosiglitazone and
pharmaceutical excipients, a suitable quantity of the acid. However, when preparing a composition of
rosiglitazone acid addition salt and a biguanide, the problem of instability arises in spife of use of acid addition

salt rosiglitazone as is discussed below.

Metf,brmin hydrochloride, the commonly administered salt, is known to have poor compressibility. This AI:ack of
compressibility combined with the large unit dosage requirerﬁents, results in significant formulation problems,
especially in compressed dosage forms. United States Patent Number 5,955,106 (herein after referred to as ‘106
patent) enumerates several formulation problems associated with metformin such as for example, capping. The
‘106 patent provides solution to.the.se problems by using a hydrocolloid-forming agent as a retardant and
maintaining a residual moisture content of the composition of 0.45 to 3 % by weight. The “106 patent further '
states that it was surprisingly found that the use of hydrocolloid—forming retarding agent enabled for the first
time the known poor compressibility of metformin to be brought under control in a technically satisfactory
manner. The ‘106 patent therefore teaches usé of a hydrocolloid forming agents such as polyvinyl pyrrdlidone,

hydroxypropyl methyl cellulose in the formulations of metformin to avoid the compressibility problems.

Another prior art namely, WO02001035941 (hereafter referred to as PCT publication ‘941) says that.alth'oug.h
polyvinyl pyrrolidone is particularly effective as a binder with metformin hydrochloride providing excellent flow
and compressibility properties, it is indicated that its use in the formulation destabilizes rosiglitazone maleate.
The PCT publication ‘941 solves this problem by separating the two dfugs in separate carrier. The ‘941

publication therefore teaches that the two drugs are located in discrete zones with respect to each other, wherein
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each zone comprises the active agent. The two drugs along with its. carrier are in different phases and the two

phases do not come in physical contact with ea_ch other.

PCT publiéatioh W020013_594_.0 (hereafter referred to Aas patent publication ‘940)>discloses a phai'maceutical
cbmposition wherein rosiglitazone maleate ‘composition is deposited on the sixrfaqel of a core containing
metformin hydrochloride. The ‘940 publication étatés that the instabﬂity of rosiglitazone maleate is prevented by
aQoiding the mutual interaction between the Mo drugs by physically separating them, for example, by coating

the thiazolidinedione on the surface of metformin or making multilayer compositions.

~PCT publicaﬁén WO02005065663 (hereafter referred to_as_pét_ent publication” °663) discloses fast dissolving

dosage form comprising microparticles -of rosiglitazone and/or metformin together with a protective material

substahtially shielding rosiglitazone and/ or' metformin from coming in contact with the ef\vironment outside of
the microparticle. It discloses use of an effervescent couple for example, acids such as citric acid, ta&gric acid, .
malic acid and an alkali metal carbonate. The ‘663 patent publication teaches to provide a taste masking coating
on the rosiglitazone maleate and/or metformin and further mixing these coated particles with effervescent coupler

to make the chewable tablets..

Thus, it may be concluded that the prior arts suggest that certain excipients which are compatible with metformin

_ or its pharmaceutically acceptable salt may not be compatible with ‘rosiglitazone acid addition salt. Therefore

making a dosage form using éxcipicnfs that are suitable for both active ingredients, i.e, rosiglitazone acid
addition salt and metformin or its pharmaceutically acceptable salt is a task to foﬁnulators. Moreover, high dose
of metformin salts for example, hydrochloride salt and its poor compressibility adds té the problem in terms of
achieving optimurﬁ physical chdracteristics when the dosage form is a compressed dosage form, such as tablets:
Therefore, there lies a need to provide a balance between achieving the optimum physical characteristics while
maint'ainingva desirable chemical stability, for the dosage form of rosiglitazone acid addition salt and metformin

or its pharmaceutically acceptable salts.

We have surprisingly found that the addition of citric acid tc‘) the uncoated rosiglitazone acid addition salt and
uncoated biguanide solves the stability problems associated with rosiglitazone acid addition salt while providing
a formt_.llator' the flexibility to choose the excipients thét are recommended for the metformin which aré otherwise
not compatible with Tosiglitazone acid addition salt. Further, even more surprisingly, it was found that citric acid v
provides the required solution to the problem which was otherwise not solved by the addition of another acid,

namely maleic acid.

OBJECTS OF THE INVENTION

It is the object of the present invention to provide a dosage form of rosiglitazone acid addition salt and

metformin or its pharmaceutically acceptable salt in a singlée dosage form.
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Itis also the object of the present mventlon to provide an easy method to prevent destablhzatlon of roswhtazone
acid addition salt when formulated with metformm or its pharmaceutxcally acceptable salt, in a sm01e dosaoe

form.

It is another object of the present invention to find means which allow the use of the excipients that are
incompatible with rosxohtazone acid addition salt but are essential for metformin or its pharmaceutlcally

acceptable salt pomon

It is also the object of the present invention to provide a dosage form to get satisfactory physical parameters. such

as hardness, capping etc. of the solid dosage form.

SUMMARY OF THE INVENTION
The present invention provides a stable, oral, solid dosage form comprising uncoated rosiglitazone acid addition

salt, uncoated biguanide (s)A, citric acid and other pharmaceutically acceptable excipients.

DETAILED DESCRIPTION OF THE INVENTION
The present invention provides a stable, oral, solid dosagé form comprising uncoated rosiglitazone acid addition

salt, uncoated biguanide (s), citric acid and other pharmaceutically acceptable excipients.

The term “stable’ as used herein means that when the solid dosage form is stored at a temperature of 40°Cc=2°C -
and 75 % + 5 % relative humidity for a period of three months, the total impurities are less than 1 % of the

labeled amount of rosiglitazone acid addition salt. -

The term ‘uncoated’ as used herein means that the rosiglitazone acid addition salt and the biguanide are not
coated with any protective coating substantially-encompassing the particles and is not isolated from coming in

contact with the other pharmaceutically acceptable excipients. .

The acid addition salts of rosiglitazone used in the solid dosage form of the present invention; includes, but are
not limited to, salts with the mineral acids such as hydrobromic acid, hydrochloric acid, sulfuric acids, or salts
with organic acids siich as methanesulphonic, tartaric and maleic acid and the like. In preferred embodiment of

the present invention, rosiglitazone maleate is used.

The oral solid dosage form of the present invention comprises biguanide (s). Biouanide used in the oral, solid
dosage torm of the present invention include, but are not limited to, metformin, phenformin, buformm their
pharmaceutically acceptable salts, hydrates, solvates and the like. Preferably a hydrochloride salt of metformin is

used. The amount of metformin hydrochloride used in the oral solid, dosage form of the present invention, may
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range from about 100 mg to about 2000 mg, preferably from about 200 mg to about 1500 mg by weight of the

- solid dosaoe form.

In one embodiment of the present invention, maleate salt of rosigiitazone is used. Impurities arising from the
degradation of the rosiglitazone maleate were identified by their chemical structures. Amongst them, Structure [
was identified as 5-[4-{2-(N-methyl, N-(2-pyridyl))amino}ethoxy benzaldehyde and was termed as impurity B.

This impurity B'was monitored as'the known impurity along with the other unknown impurities.

] |
'N/ N/\/O ’

. CH,

[ (Impurity B)
5-[4-{2- (N methyl N-(2-pyridyl))amino}ethoxy benzaldehyde

The content of the impurity B was determined by first separatmfJ it by known separation. In one embodunent of

" the present mvennon gradient High performance liquid chromatography (HPLC) method is used; however it is

possible to uée any other suitable technique. In the gradient-HPLC method, Cs column (250 x 4.6 mm, 5 p,
Waters Symmetry) is used as a stationary phase and a mixture of acetonitrile, triethylamine and orthophosphoric

acid in varying proportions, is used as the mobile phase.

Accordmg to the present mvennon the solid dosage form of the present invention is stable that is when stored
under accelerated stability conditions such as, for example at a temperature of 40° C+2°Cand 75%+ 5 %
relative humidity for a period of three months, the total lmpurmes i.e total of known and unknown 1mpur1tles
were less than [ % of the iabeied amount of rosiglitazone acid addition salt, preferably the impurities were less

than 0.50 % of the labeled amount of roéiglitazdne acid addition salt.

According to one embodiment of the present invention, the rosiglitazone maleate is present in the amount
ranging from about 0.1 % to about 10 %, preferably about 0.2 % to about 5 % and most preferably about 0.5 %

by total weight of the unit dosage form.

According to one embodiment of the present invention, the citric acid is present in the amount ranging from
about 0.5 % to about 15 %, preferably about 1 % to about 5 % and most preferably about 2.5 % by total weight

of the unit dosage form.
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The oral, solid dosage form of the present invention may be-in the form of powder mixture, granules, pills,

powder or granules ﬁlled into capsules, sachets slugs and tablets. In one embodlment of the present invention,

the oral solid dosage form is swallowable tablet. ‘Accordingly, the solid dosage form of the present invention

compnses conventional exptplents such as diluents, fillers, binding agent, disintegrants, and lubrlcants/glldants.

Examples of fillers that may be used in the pharmaceutically acceptable carrier medium ‘include, but are not .
limited to, starch and its derivatives like corn starch, pregelatinized starch and the like, manhito_l, sorbitol,
mieiocrystalline cellulose, silicified microcrystalline cellulose, powdered cellulose, lactose; dextrose, dextrin,

sugar com;ﬁressible and the like and mixture thereof. The amount of fillers used in the solid oral dosage form of

" the present invention may range from about 0.1 %Vto about 50 %, preferably from about 2 % to about 25 %, most

preferably from about 3 % to about 15 % by weight of the solid dosage form.

E.xamples of the binders that may be used in the pharmaceutically acceptable carrier medium indude, but are not
limited to, low viscosity cellulose derivatives. iike methyl cellulose, hydroxypropyl cellulose, hydroxypropyl
methylcellulose, polyvinyl pyrrolidone, gel'atin,.tragacanth, sodium alginate and the like and mixture thereof.
Preferably low viscosity cellulose derivatives are used, for example, hydroxypropyl methyl cellulese S cps grade
is used. The amount of binders used in the solid dosage form of the present invention may range form about 0.5

% to about 5 %, preferably from about 1 % to about 3 % by weight of the solid dosage form.

Examples'of the disintegrants that may be used in the pharmaceutically acceptable carrier medium include, but '
are not limited to polyvinyl pyrrolidone, sodium starch glycolate, pregelatinised starch, hydroxypropy! cellulose,
croscarmellose and the like, and mixtures thereof. The amount of the disintegrants that are used m the solid
dosage form of the present invention may range from about 2 % to about 15 %, preferably from about 4 % to

about 10 % by weight of solid dosage form.

Examples of lubricants/ glidants that may be used that may be used in the pharmaceutically acceptable carrier
medium include, but are not limited to, colloidal silicon dioxide, magnesium stearate, calcium stearate, sodium

stearyl fumarate, stearic acid, zinc stearate, talc and the like and mixture thereof.

According to one embodiment of the present invention, the uncoated rosiglitazone acid addition salt and citric
acid may be made into a homogenous admixture. Fer example, rosiglitazone acid addition salt may be mixed
with a solution of citric acid dissolved in pharmaceuncally acceptable solvents. Pharmaceutlcally acceptable
solvents used to dissolve citric acid may include, but are not limited to water, ethanol, isopropy! alcohol,
acetone and the like and mixture thereof. In one embodiment of the present invention, rosngl_ltazone maleate is
suspended in the aqueous solution of citric acid and the water is evaporated till the solvent is completely
removed. In one preferred embodiment of the present invention, rosiglitazone acid addition salts along with other

pharmaceutically acceptable excipients.are granulated with a solution of citric acid. Alternatively it is possible to
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dry mix the two to get a homogeneous admixture and then the admixture is granulated with suitable granulating
solution. In- one preferred embodiment the uncoated r051glitazone maleate and citric acid are in homogeneous
admlxture wrth other pharmaceutically acceptable excipients. - Metformin is prepared in the form of granules.’
The dry powder blend of rosiglitazone maleate and citric acid are added to the metformin 0ranules and the
mixture of the powder blend and granules is converted into a solid dosage form. Particularly, in more preferred
embodiment the granules of metformin and blend of rosiglitazone acid addition salt and citric acid are mixed

lubricated and compressed into tablets. In another embodiment, the blend is filled into hard gelatin capsules.

In yet another embodiment, all the ingredients namely, uncoated rosiglitazone acid addition salt, citric acid,

vuncoated metformin hydrochloride are in a homogeneous adm1xture for example are dry blended with the other

phannaceutically acceptable excipients. The blend is cither filled mto hard gelatin capsules or converted into

~ granules and the granules are filled into capsules or the granules are compressed into tablets. In one preferred

embodiment, the granules comprising rosiglitazone acid addition salt, citric acid and metformin hydrochloride

are lubricated with conventional lubricants and compressed into tablets.

In the comparative examples, the oral solid dosage form was prepared in the absence of citric acid. Polyvinyl
pyrrolidone is used as either dry binder or wet binder. The comparative example 1 and 2 differed in the.addition
of rosiglitazone maleate i.e. in comparative example- 1 rosiglitazone maleate was added extragranularly to the
metformin hydrochloride granule and in comparative example i-rosiglitazone maleate was added intragranularly

along with metformin hydrochloride.

The tablets of comparative example 1 when stored under accelerated stability conditions for example at a
temperature of 40°C £ 2°Cand 75 % + 5 % relative humidity for a period of three months, the total impurities
were beyond-acceptable limits, for example, 3.83 % by weight of the labeled amount rosralitazone maleate

(stability data given in table no 8). The tablets of comparative example 2 when stored under accelerated stability

- condition of temperature of 40° C  2°C and 75 % * 5 % relative humidity for a period of three months, the total

impurities were 1.9 % by weight of the labeled amount rosiglitazone maleate (stability data is provided in Table
no 8).

The tablets prepared according to comparative example 4 were prepared by using hydroxypropyl methy!
cellulose as the binider in the granulating fluid. Polyvimyl pyrrolidone was added as a dry binder. The tablets of
so prepared when stored under accelerated stability coadition for example, at a temperature of‘400 C+2°Cand

75 % £ 5 % relative humidity for a period of one month, the total impurities were 0.82 % by weight of the

labeled amount of resiglitazone maleate (Table no. 8).

It was surprisingly found that citric acid was capable of stabilizing the dosage form as evidenced by the example

I and example I1. The tablets according to comparative example 3 which used maleic acid along with a mixture
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of metformin hydrochloride, rosiglitazone maleate, polyvinyl pyrrolidone and hydroxypropy! methylcellulose
when stored ata temperature of40°C+2°C and 75%+5% relatrve humidity for one month showed very high

total 1mpur1t1es iel. 38 % by weight of roswhtazone maleate

In one embodiment, the solid doéage form of the present invention may be in the form of powder or granules
filled _into capsules. When the dosage form of the present invention is in the form of powder filled into capsules,
the citric acid, uncoated rosiglitazone maleate and other pharmaceutically acceptable excipients are dry blended
in a suitable mixer to get a.homogeneous admixture. To this ho.mooeneous. -admi\rture metformin hydrochloride

is added Other suitable excipients are added and the powder mixture is filled into capsules. Altematrvely, the

“powder’ mrxture is. granulated w1th sultable binders such’ as hydroxypropyl methyl cellulose polyvmyl

pyrrolidone and then the dried granules are filled into capsules. In one preferred embodiment, the oral solid
dosaoe form of the present invention is in the form of granulés compressed into tablets. Accordmgly, the tablets
are prepared by conventronal methods such as dry granulation, wet granulatlon compaction or slugging. In this
embodrment metformin is either granulated w1th a solution of polyvinyl pyrrolidone or a dry powder of
polyvinyl pyrrolxdone is added and the blend is granulated with a suitable solvent. The granules are dried and a
mixtnre'of drosidlitazone'acid addition salt' and citric acid along with other suitable excipients, for example,

mrcrocrystallme cellulose, sodrum starch glycolate, colloidal silicone dioxide, magnesium stearate are added and
the granules are compressed into tablets Optionally the tablet may be coated with suitable coating composition
known in the art. Alternatively, the mixture of rosrglltazone maleate, metformin hydrochloride and polyvinyl

pyirolidone are granulated with granulating' fluid having citric acid dissolved therein. The granules are dried and

“other suitable excipients, for example, microcrystalline cellulose, sodium starch glycolate, colloidal silicone

dioxide, magnesium stearate are added and the granules are compressed into tablets. Optionally the tablet may be

coated with suitable coating. composition known in the art.
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The examples that follow are provided as illustrations only and do not limit the scope of the present invention.

EXAMPLE I
The solid dosage form was prepared using the ingredients as tabulated in table 1.
Table 1
Ingredients o mg per tablet % by weight of the
_ B ’ coated tablet
metformin hydrochloride . 1000 79.58-
microcrystalline cellulose - 76.8 - 611
colloidal silicon dioxide 1235 0.98
sodium starch glycolate ~55.5 442
polyvinyl pyrrolidone 36.3 2.88 .
hydroxypropyl methyl cellulose 18.15 _ 144
' rosiglitazone maleate : 2.65 0.21
* citric acid 12.2 ’ 0.971.
__magnesium stearate - 6.05 048
Opadry II coating 36.6 ‘ © 291

Specified amount of metformin hydrochloride was milled through 0.5 mm screen. Colloidal silicon dioxide,

microcrystalline cellulose, sodium starch glycolate and polyvinyl pyrrolidone were sifted through ASTM 60

_' mesh. Milled metformin hydrochloride, was mixed with part of colloidal silicon dioxide, microcrystalline

cellulose, Vsodium starch glycolate and polyvinyl pyrrolidone. The blend was granulated v'vith'solution of
hydroxypropyl methyl cellulose in purified water. The wet mass was dried and sized through about 1.0 mm
screen. The dried granules were lubricated with a blend of specified amounts of rosiglitazone maleate, citric acid,

magnesiim stearate. and remaining amount of microcrystalline cellulose, sodium starch glycolate, colloidal

- silicon dioxide and. The lubricated granules were compressed into tablets. The compressed tablets were coated

with‘Opadry I coating to a weight gain of about 3.0 %.

The -compreésed tablets prepared according to Example 1 were stored in High density polyethylene (HDPE)

containers at a temperature of 40°C £2°C and 75 % + 5 % relative humidity for a period of three months. The

tablets were analyzed for the content of rosiglitazone, known and unknown impurities. Results are represented in

table no 3.
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EXAMPLE 11
The solid dosage form was prepared using the ingredients as tabulated in table 2.
Table 2
Ingredients mg per tablet % by weight of the coated tablet
metformin hydrochloride 1000 79.58
rosiglitazone inaleate 2.65° 0.21
. colloidal silicon dioxide 12.35 0.983
microcrystalline cellulose 76.9 ©6.12
sodium starch glycolate 55.5 442
polyvinyl pyrrolidone 36.3 2.88
hydroxypropyl methylcellulose 18.15 1.44
"7 citric acid- . 12.1 0.971
. .magnesium stearate 6.05 0.48
Opadry coating 36.6 291

- tablets were coated with Opadry II coéti_ng toa wéight gain of about 3.0 %.

15

20

Specified amount.of metformin hydrochloride was .milled through 0.5 mm screen. Rosiglitazone maleate,
colloidal silicon dioxide, microcrystalline cellulose, sodium starch Olycolate and polyvinyl pyrrolidone were
sifted through: ASTM 60 mesh. Milled metformin hydrochloride was mmed with specified amount of
rosiglitazone maleate, polyvinyl pyrrolidone and part of colloidal silicon dioxide, microcrystalline cellulose,
sddium starch _gl)}colat& The blend was granulated with solution of citric acid and hydroxypropyl methyl
cellulose dissolved in purified water. The wet mass was dried and sized through about 1.0 mm screen. The dried
granules were lubricated with a magnesium stearate and remaining part of microcrystalline cellulose; sodium

starch glycolate, colloidal silicon dioxide. The lubricated granules were compressed into tablets. The compressed

The compressed tablets prepared according.to Example II were stored in HDPE containers at a temperature of
40°C +2°C-and 75 % + 5 % relative humidity for a perlod of three months. The tablets were analyzed for the’

content of rosiglitazone, known and unknown 1mpur1t1es Results are represented in table no 3.

Table 3
Storage condition and Example | Example 11
Duration Initial | 40°C75% RH | Initial [ 40° C 75 % RH
' 3 months 3 months
Assay 98.3 97 94.6
Related substances (Yow/w of Rosiglitazone)

Impurity B ND ~ ND ND "~ ND
% unknown impurity - 0.03 - 0.17 0.03 0.12
% total impurity 0.06 0.49 0.06 0.45

ND: not detectable; RH: Relative humidity
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COMPARATIVE EXAMPLE I

~ The selid dosage form was prepared according to the formula given in table 4.

Table 4
Ingredients - mg per tablet | % by weight of the coated tablet

metformin hydrochloride . 1000 80.23

microcrystalline cellulose 22.75 183
_sodium starch glycolate - 91.5 » 14.68
polyvinyl pyrrolidone K 30 700 562
rosiglitazone maleate . | 2.65 , 0.216
magnesium stearate 11 0.88
Opadry coating 36.3 : - 291

'.Speciﬁed amount of rxretfonnin hydrochloride was milled through 0.5 mm screen. Microcrystalline cellulose,

W

" sodium starch 01ycolate and polyvmyl pyrrohdone were sifted through' ASTM 60 mesh. Milled metformin
hydrochlorrde was mixed with part of microcrystalline cellulose, sodium starch glycolate and polyvinyl
pyrrolidone. The blend was granulated with solution of remaining part of polyvinyl pyrrolidone in purified
water. The wet mass was dried and sized through about 1.0 mm-screen. The dried granules were lubricated with

10 ablend of specified amounts of rosiglitazone maleate, magnesium s_tearate and remaining portion of sodium

srarch glycolate, and colloidal silicon dioxide. The lubricated granules were compressed‘ into tablets. The

compressed tablets were coated with Opadry II coating to a weight gain of about 3.0 %.

The tablets'according to the comparative example [ were stored in HDPE containers at a temperature of 40° C #
15 2°Cand'75 % + 5 % relative humidity for a period of three months. The tablets were analyzed for the content of

rosiglitazone; known and unknown impurities. Results are represented in table no 8.

10
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o COMPARATIVE EXAMPLE II
The solid dosage form was prepared according to the formula given in table 5
Table 5 .
Ingredients mg per tablet % by weight of the coated tablet .

metformin hydrochloride 1000 80.24

rosiglitazone maleate 53 ' 0.43 .
__microcrystalline cellulose 396 3.18
sodium starch glycolate 72 5.77
polyvinyl pyrrolidone K 30 70.0 5.61
colloidal silicon dioxide 12 0.963
magnesium stearate | - 11 0.88
Opadry coating | - " 363 2.91

Specified amount of metformin hydrochloride was milled -througﬁ 0.5 mm screen. Rosiglitazone maleate,
‘microcrystalline cellulose, sodium starch glycolate and polyvinyl pyrrolidone were sifted thfo.ugh ASTM 60
mesh. Milled metformin hydrochloride was ‘mixed with. specified amount of rosiglitazone maleate,
microcrystalline celluilc_)se and a part of sodium starch. glycolate and polyvinyl pyrrolidone. The blend was
gfanﬁlated Wi_th solution of remaiining' portion of polyvinyl pyrrolidone in purified water. The wet mass was dried
and siied through about 1.0 mm screen. The dried granules were lubricated with a blend of specified amounfs of
magnesium stearate and remaining. portion of sodium starch glycolate and colloidal silicon dioxide. The
lubricated granules were compressed into tablets. The compfessed tablets were coated with Opadry I coating to

.a weight gain of about 3.0 %
The tablets according to the compérative example II were stored in HDPE containers at a temperature of 40°C £

2°Cand75 % +5% relative humidity for a period of three months. The tablets were analyzed for the content of

rosiglitazone, known and unknown impurities. Results are represented in table no 8.
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COMPARATIVE EXAMPLE III

Solid dosaoe form was prepared accordmo to the formula given in table 6

Table 6 .
Ingredients mg per tablet | % by weight of the coated tablet -
- metformin hydrochloride 1000 ' - 79.58
rosiglitazone maleate ©2.65 ' ©0.211
~_microcrystalline cellulose : 76.9 - 6.12 .
- sodium starch glycolate 55.5 : 4.42
polyvinyl pyrrolidone K 30 . 363 2.89
colloidal silicon dioxide 12.35 0.98
hydroxypropy! methyl cellulose 18.15 ‘ 1.44
maleic acid 12.1 0.963
magnesium stearate 6.05 0.481
_ Opadry coating , 36.6 2.91

Specified amount of Metformin hydrochloride was mllled throuOh 0.5 mm screen. Roswlltazone maleate,
mlcrocrystallme cellulose, colloidal silicon dioxide, sod1um starch glycolate and polyvinyl pyrrolldone were
sifted throu0h ASTM 60 mesh. Milled, -metformin hydrochlonde was mixed with specified amount -of
rosiglitazone maleate, polyvinyt pyrrolidone and a part of microcrystalline cellulose, colloidal smcpn dlv(_)x_id_e,
sodium starch glycolate in rotating mixer granulator. The blend was granulated with solution of hydroxypropy!
methyl cellulose and maleic acid in purified water. The wet mass was dried and sized through about 1.0 mm
screen. The drled granules were lubricated with a blend of specified amounts magnesium stearate and remammg
pomon of of mrcrocrystallme cellulose, sodium starch Olvcolate and colloidal silicon dioxide. The lubricated
granules were compressed into tablets. The compressed tablets were coated with Opadry I coating to a weight

gain of 2.91 %.

The tablets according to the comparative example I1I were stored in (HDPE) containers at a temperature of 40°C _
+ 2° C and 75 % + 5 % relative humldlty for a period of one month. The tablets were -analyzed for the content of
r051glltazone known and unknown impurities thh the analytical method descnbed above. Results are

represented in table no 8.
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COMPARATIVE EXAMPLE IV

Solid dosage form was prepared according to the formula given in table 7

: Table 7
Ingredients mg per tablet % by weight of the coated tablet

‘metformin hydrochloride 1000 ‘ 8023 - B
rosiglitazone maleate’ 2.65 0.213
microcrystalline cellulose 79. 6.34
sodium starch glycolate 55.5 4.45
polyvinyl pyrrolidone K 30 36.3 291
colloidal silicon dioxide 635 - 2.80

hvdrowpropyl methyl cellulose 18.15 | 146 -

magnesium stearate 6.05 "~ 0485
Opadry coating’ 36.3 291

Specified amount of metformin hydrochloride was- milled through 0.5 mm screen. Rosiglitazone maleate,

microcrystalline cellulose, colloidal silicon dioxide, sodium starch glycolate and p_olyvinyl pyrrolidone were

sifted through ASTM 60 mesh. Milled metformin hydrochloride was mixed with specified amount of

“rosiglitazone maleate, microcrystalline cellulose colloidal 'silic()n dioxide, sodium starch glycolate and polyvinyl

pyrrohdone in rotating mixer granulator The . blend was granulated with solutlon of hydroxypropyl methyl'

cellulose in purified ‘water. The wet mass was dried and sized through about 1.0 mm screen. The dried granules

.were lubricated " with a blend of specified amounts of microcrystalline cellulose, sodium starch glycolate

colloidal silicon dioxide and magnesnum stearate. The lubricated granules were compressed into tablets. The

compressed tablets were coated with Opédry Il coating to a weight gain about 3.0 %.

The tablets according to the comparative example IV were stored in (HDPE) containers at a temperature of 40°C

+2°Cand75%+ 5 % relative humidity for a period of three months, The tablets were analyzed for the content

of rosiglitazone, known and unknown impurities. Results are represénted in table no 8.

Table 8
_ Comparative Example
. Storage - [ ) i , 111 v
condition atR.T 40°C 75 atRT | 40°C75% | initial | 40°C75 | initial | 40°C
and 10 M % RH RH % RH 75 % RH
Duration 3IM 12M M ‘ IM 3M
Assay 93.26 87.74 93.48 90.9 96.0 94.4 94 943
Related substances (% w/w of rosiglitazone) : :
Impurity B ND ND ‘ND ND ND 0.01 ND 0.01
% unknown 0.52 1.13 0.25 0.51 0.03 0.19 0.03 0.28
impurity
% total 1.93 3.83 0.9 1.9 0.07 1.38 0.09 1.00
impurity
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~ ND: not detectable, RH: Relative humidity, M: Month, R.T: room temperature
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claim:

1. A stable, oral, solid dosage form comprising uncoated rosiglitazone acid addition salt, uncoated biguanide (s),

" citric acid and other pharmaceutically acceptable excipients..

2. A stable, oral, solid dosage form as claimed in claim 1 wherein uncoated rosiglitazone acid addition salt and
citric acid are in homooeneous admlxture with other pharmaceutically acceptable excipients.
. A stable, oral solid dosage form as claimed in claim 1 wherein uncoated rosiglitazone acxd addmon salt,

uncoated metformin and citric acid are in homooeneous admixture with other pharmaceutlcally acceptable

excipients.. -

4. A stable, oral, solid dosaoe form as clalmed in clalm I wherein the rosiglitazone acid addition salt is maleate
salt and the biguanide i is metformin or its pharmaceutlcally acceptable salt.. .
5. A stable, oral, solid, dosage form as claxmed in claim 4 wherein rosiglitazone maleate is present in amount of

about 0.5 % and citric acid is préseht in amount of about 2.5 % by the total weight of the dosage form.

14
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