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Extended Release Compositions Comprising Tolterodine

Field of the invention:
The present invention relates to extended release pharmaceutical compositions

comprising Tolterodine or its salts and a process for preparation thereof.

Background of the invention:

Tolterodine is an anti-muscaranic agent used in the treatment of patients with overactive
bladder. Tolterodine Tartrate is currently available as film coated tablets containing 1mg
or 2mg of the active and also as extended release capsules containing 2mg or 4mg of
the active. Dry mouth is major side effect associated with tolterodine. To substantially
minimize the impact of the side effect, it is desirable to administer tolterodine in extended
release dosage form to reduce the frequency of administration and to reduce the

frequency of side effects as compared to an immediate release dosage form.

WO0027364, WO003053428, WO00134139 EP1128819, EP1227806, US6911217,
US6770295 and US6630102 disclose controlled release beads comprising a core unit of
a substantially water soluble or water swellable inert material, a first layer of substantially
water insoluble polymer on the core unit, a second layer containing an active ingredient
and hydroxypropylmethylcellulose (polymer) as binder covering the first layer and a third
layer of polymer on the second layer, wherein the first layer is adapted to control water
penetration into the cores. The third layer of polymer is effective for controlied release of
the active ingredient.

WO02004/105735, EP1635795, WO2007/029087 disclose a controlled release
pharmaceutical composition of tolterodine comprising of one or more coated units,
wherein each coated unit comprises a core, a first layer surrounding atleast a portion of
the core, the first layer comprising tolterodine and one or more hydrophilic polymers and
a second layer surrounding atleast a portion of the first layer and comprising one or more
polymers effective for controlled release of the tolterodine from the first layer.

W02006/021425 and EP1781275 disclose a sustained release composition comprising a
core element coated with an outer layer comprising a hydrophobic sustained release
polymer. The core element is selected from (i) an inert core with a first layer comprising

of tolterodine and a binder and (ii) a matrix core formulation containing a matrix core
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material, tolterodine and a binder. The binder is preferably selected from polymers such
as hydroxypropylmethylcellulose, hydroxypropylcellulose and polyvinylpyrrofidone.

WO02007/122015 discloses a controlled release tolterodine beads comprising a sugar
core, an innermost sealcoat layer comprising hydroxypropyimethylcellulose, a drug layer
comprising tolterodine and a hydrophilic polymer and an outer control release layer. The
thickness of the hydrophilic hydroxypropylmethyicellulose sealcoat layer helps to
modulate the release of tolterodine.

EP1839649 discloses a sustained release pharmaceutical composition comprising a) a
coat comprising at least one water insoluble permeable polymer and at least one water
soluble polymer applied onto b) pellets containing only tolterodine and microcrystalline
cellulose (polymer).

It is evident from the prior art that in all formulations, a polymer is necessarily used in

combination with the drug. For example:

i) the drug layer containing tolterodine and binder (polymer) is in between the two
layers containing water insoluble polymer as in WO0027364, WQ03053428,
.WOO134139, EP1128819, EP1227806, US6911217, US6770295 and US6630102; or

iy the drug layer containing tolterodine and a hydrophilic polymer is in between the
innermost sealcoat layer comprising hydroxypropylmethylceliulose and outer control
release layer as in WO2007/122015; or

i) the drug layer comprising tolterodine and one or more hydrophilic polymer is coated
with one or more polymers as in WO2004/105735, EP1635795 and WO02007/029087;
or

Iv) the drug layer comprising tolterodine and a binder (binder selected from group
consisting of cellulose derivative and polyvinyl pyrrolidone, both being polymer) is
coated with hydrophobic sustained release polymer as in WO02006/021425 and
EP1781275; or

v) the drug core containing only tolterodine and microcrystalline cellulose (polymer) is
coated with at least one water insoluble permeable polymer and at least one water
soluble polymer as in EP1839649.
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Summary of the Invention:
The object of the invention is to provide alternate extended release pharmaceutical
compositions of tolterodine or its salts so structured as to avoid the use of a combination

of drug and polymer in the drug layer or drug core as taught in prior art.

It is another object of the invention to provide extended release pharmaceutical
compaositions wherein the compositions comprise of an inert core; drug layer comprising
of tolterodine or its salts, monosaccharide and / or disaccharide on the inert core; and

polymer layer comprising extended release polymer on the drug layer.

It is yet another object of the invention to provide extended release pharmaceutical
compositions wherein the composition comprises a drug core of tolterodine or its salts,
monosaccharide and / or disaccharide; the drug core being coated with a polymer layer

comprising extended release polymer.

It is yet another object of the invention to provide processes for the preparation of the

above mentioned compositions.

It is yet another object of the invention to provide the above compositions in the form of
pellets capable of being filled in capsules or compressed into tablets.

Detailed Description of the Invention:
The invention provides alternate extended release pharmaceutical compositions of
tolterodine or its salts so structured as to avoid the use of a combination of drug and

polymer in the drug layer or drug core as taught in prior art.

The invention provides extended release pharmaceutical compositions comprising

tolterodine, wherein the composition comprises of:

a) a drug layer comprising of tolterodine tartrate, monosaccharide and / or disaccharide
on an inert core; or '
a drug core comprising of tolterodine tartrate, monosaccharide and / or disaccharide;
and

b) a polymer layer comprising of extended release polymer(s).
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Figures 1(a) and 1(b) illustrate the general structure of the compositions of the present
invention.

As shown in figure 1(a), the compositions comprise of an inert core (i); the inert core
being coated with drug layer (ii) comprising of tolterodine or its salts, monosaccharide
and / or disaccharide; the said drug layer being coated with polymer layer (jii) comprising
extended release polymer(s).

As shown in figure 1(b), the compositions comprise a drug core (i) of tolterodine or its
salts, monosaccharide and / or disaccharide; the drug core being coated with polymer
layer (i) comprising extended release polymer(s).

[ (a)
A process for the preparation of the extended release pharmaceutical composition
comprising tolterodine as shown in figure 1 (a) comprises steps of:
a) providing an inert core comprising of substantially water soluble material or water
swellable material or mixtures thereof;
b) coating the inert core with a drug layer comprising of tolterodine or its salts,
monosaccharide and / or disaccharide; and
c) coating the drug layer with a polymer layer comprising of extended release
polymer(s), optionally a plasticizer and optionally anti-tack agent to obtain

extended release pellets.

Coating of said inert core with a drug layer comprising steps of:

a) dispersing and / or dissolving tolterodine or its salts in a solvent selected from
water, organic solvent(s), or mixtures thereof to obtain drug dispersion or solution;

b) dispersing and / or dissolving monosaccharide and / or disaccharide in a solvent
selected from water, organic solvent(s), or mixtures thereof;

c) mixing dispersion or solution of step b) with drug dispersion or solution obtained in
step a);

d) optionally adding anti-tack agent to the dispersion or solution of step ¢);

e) spraying the resulting dispersion or solution on the inert core followed by drying
and sizing. |
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Coating of a polymer layer on the drug layer comprising steps of:

a) dispersing and / or dissolving extended release polymer(s) in a solvent selected
from water, organic solvent(s) or mixtures thereof to obtain polymer dispersion or
solution;

b) optionally adding one or more additives selected from anti-tack agent, plasticizer,
pigments, colorant, or mixtures thereof to polymer dispersion or solution:;

c) spraying the resulting dispersion or solution on drug layer to obtain extended
release pellets;

d) drying and sizing of extended release peliets.

1(b)
A process for the preparation of the extended release pharmaceutical composition
comprising tolterodine as shown in figure 1 (b) comprises steps of:
a) preparing a drug core comprising of tolterodine or its salts, monosaccharide and /
or disaccharide, and optionally anti-tack agent;
b) coating the said drug core with a polymer layer comprising of extended release
polymer(s), and optionally a plasticizer or anti-tack agent or mixtures thereof on
the drug core to obtain extended reiease pellets.

Preparation of the said drug core comprises steps of:

a) mixing folterodine or its salts, monosaccharide and / or disaccharide and
optionally anti-tack agent in a mixer to obtain drug mixture;

b) granulating the drug mixture with a granulating solvent selected from water,
organic solvent(s), or mixtures thereof to obtain granules;

¢) extruding the granules to obtain extrudates;

d) spheronizing the extrudates to obtain drug core.

e) drying and sizing the drug core.

Coating of the said drug core with a polymer layer comprising steps of:

a) dispersing and / or dissolving extended release polymer(s), in a solvent selected
from water, organic solvent(s), or mixtures thereof to obtain polymer dispersion or
solution; '

b) optionally adding one or more additives selected from anti-tack agent, plasticizer,
pigment, colorant, or mixtures thereof to polymer dispersion or solution;
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c) spraying the resulting dispersion or solution on drug core to obtain extended
release pellets;

d) drying and sizing of extended release pellets.

The inert core used in the composition is made of any pharmaceutically acceptable inert
excipient selected from water soluble excipient, water swellable excipients or mixtures
thereof. The average particle size of inert core is in the range of 150 microns to 1680
microns, preferably between 250 microns to 1190 microns, more preferably between 595
microns to 1000 microns. The inert core is preferably made of material selected from

microcrystalline cellulose, sugar, starch, or mixtures thereof.

The term “tolterodine” used in the present invention comprises tolterodine (N,N
diisopropyl- 3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamine), salt of tolterodine,
their prodrug, their 5-hydroxymethyl metabolite, including their racemic form, or
enantiomeric form. Tolterodine salt is addition salt of tolterodine with an inorganic acid or
of organic acid It is preferred to have tolterodine tartrate ((R)-N,Ndiisopropyl- 3-(2-
hydroxy-5-methylphenyl)-3-phenylpropanamine L-hydrogen tartrate) as active ingredient.

The composition comprises of tolterodine up to-25% w/w, preferably from 0.01% to 10%
w/w, more preferably from 0.1% to 8%w/w and most preferably from 0.5% to 6% w/w of

the composition.

Particle size of tolterodine tartrate used is in the range from 0.1 microns to 1000 microns,
preferably from 0.5 micron to 500 microns and more preferably from 1 micron to 200

microns.

Monosaccharide and / or disaccharide in the drug layer or in the drug core is at least
10% wiw of the composition, preferably from 12.5 to 97.5%w/w, more preferably from
15%w/w to 90%w/w and most preferably from 20%w/w to 80%w/w of the composition.
The monosaccharides and / or disaccharides are selected from glucose, dextrose,
fructose, mannitol, sucrose, sorbitol, lactose, galactose, maltose, arabinose, ribose,
xylose, erythrose, threose, mannose, or mixtures thereof. The weight ratio of tolterodine
to monosaccharide and / or disaccharide in the drug layer or the drug core is from 1:5 to
1:100, preferably from 1:10 to 1:90, more preferably from 1:15 to 1:75, most preferably
from 1:20 to 1:50.
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Anti-tack agent in the drug layer or the drug core is selected from talc, colloidal silicon
dioxide, glyceryl monostearate, sodium lauryl sulfate, glyceryl behenate, stearic acid,
magnesium stearate, calcium stearate, or mixtures thereof. The weight ratio of
tolterodine to anti-tack agent is generally in the range of 1:0.1 to 1:20, preferably in the
ratio of 1:0.5 to 1:10, more preferably in the range of 1:1 to 1:5 and most preferably in the
range of 1:1.5 to 1:2.5.

The extended release polymer in the polymer layer is selected from at least one water
insoluble polymer or a mixture of at least one water insoluble polymer with at least one
water soluble polymer.

Extended release polymer is up to 30%w/w of the composition, preferably from 1% w/w -
to 15%w/w of the composition, more preferably from 1% w/w to 10%w/w of the

composition, most preferably from 3%w/w to 8% w/w of the composition.

Such polymers are selected from the group of cellulose derivatives, acrylic acid
derivatives, polymethacrylate(s), starch, polyviny! alcohol, polyvinyl acetate, povidone,
polyalkylene glycol such as polyethylene glycol, cellulose esters such as cellulose
acetate, or mixtures thereof.

Cellulose derivative is selected from ethylcellulose, hydroxypropylcellulose,
microcrystalline  cellulose,  hydroxypropylmethylcellulose, hydroxyethylcellulose,
methylcellulose, sodium carboxymethylicellulose, celiulose acetate phthaiate,
hydroxypropylmethylcellulose phthalate, hydroxypropyimethyicellulose acetate succinate,
cellulose acetate butyrate, cellulose acetate trimellitate, or mixtures thereof.
Ethylcellulose is available as a dry powder (Ethocel RTM of Dow, U.S.A.,) or as aqueous
dispersion marketed under the trade name Aquacoat RTM of FMC, USA or Surelease
RTM of Colorcon, USA. Ethylcellulose of various available viscosities grades ranging
from 3mpas to 50mpas can be used.

Polymethacrylate is selected form poly(ethyl acrylate, methylmethacrylate) 2:1 marketed
under the trade name of Eudragit RTM NE30D of Rohm Pharma, Germany, Poly(ethyl
acrylate methylmethacrylate, trimethylammonioethyl methacrylate chloride) 1:2:0.2
marketed under the trade name of Eudragit RTM RL of Rohm Pharma, Germany,
Poly(ethylacrylate methylmethacrylate, trimethylammonioethyl methacrylate chloride)
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1:2:0.1 marketed under the trade name of Eudragit RTM RS of Rohm Pharma, Germany,
Poly(methacrylic acid, methyl methacrylate) 1:1 marketed under the trade name of
Eudrégit RTM L of Rohm Pharma, Germany, Poly (methacrylic acid, ethyl acrylate) 1:1
marketed under the trade name of Eudragit RTM L 30D - 55 and Eudragit RTM L100 —
55 of Rohm Pharma, Germany, Poly(methacrylic acid, methyl methacrylate) 1:2
marketed under the trade name of Eudragit RTM S of Rohm Pharma, Germany.

The polymer layer comprising extended release polymer optionally comprises one or
more additives selected from anti-tack agent, plasticizer, pigment, colorant, or mixtures
thereof.

Plasticizer in the polymer layer is up to 30%w/w, preferably from 1%w/w to 20%w/w,
more preferably from 5%w/w to 15%w/w and most preferably from 7.5%w/w to
12.5%w/w of the polymer layer. Plasticizer is selected from the group of hydrophilic and
hydrophobic plasticizer preferably selected from triacetin, triethylcitrate, polyethylene
glycol,  acetyltribytylcitrate, ~ miglyol,  hydrogenated oils, propylene glycol,
acetyltriethylcitrate, polysorbate, cetyl alcohol, oleic acid, propylene glycol,
dibutylsebacate, diethylphthalate, dibutylphthalate, meglumine, or mixtures thereof.

Anti-tack agent in the polymer layer is up to 30%w/w, preferably from 1%w/w to 20%w/w,
more preferably from 5%w/w to 15%w/w and most preferably from 7.5%w/w to

+12.5%w/w of the polymer layer. Anti-tack agent is selected from talc, colloidal silicon

dioxide, glyceryl monostearate, sodium laury! sulfate, waxes, glyceryl behenate, stearic

acid, magnesium stearate, calcium stearate, or mixtures thereof.

Colors, pigments and dyes are selected from pharmaceutically acceptable colors,

pigments and dyes and preferably selected from titanium dioxide and iron oxide.

The solvent is selected from water, organic solvent(s), or mixtures thereof.

The organic solvent(s) is selected from alcohol, dichloromethane, acetone, halogenated
hydrocarbon, ethylmethylketone, or mixtures thereof.

Alcohol is selected from methanol, ethanol, isopropanol, or mixtures thereof.

Any equipment, suitable for the preparation of extended release pellets comprising
tolterodine may be utilized. The preferred equipments are selected from coating pan,
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fluid bed processor preferably bottom spray, CF coater, extruder spheronizer and the
likes. The process may be carried out in single equipment or in a combination of two or

more equipments.

Extended release compositions comprising tolterodine tartrate when analyzed in-vitro in
USP apparatus, type | basket in pH 6.8 phosphate buffer exhibited the in-vitro dissolution
profile of:

not less than 5% of tolterodine tartrate after 1 hour;

not less than 15% of tolterodine tartrate after 2 hours;

not less than 30% of tolterodine tartrate after 4 hours; and

not less than 70% of tolterodine tartrate after 12 hours.

Preferably, the extended relsase compositions comprising tolterodine tartrate exhibited
the in-vitro dissolution profile of:

5% to 45% of tolterodine tartrate after 1 hour;

15% to 60% of tolterodine tartrate after 2 hours;

30% to 80% of tolterodine tartrate after 4 hours; and

70% to 100% of tolterodine tartrate after 12 hours

The release rate of tolterodine tartrate from the dosage form increases with decreasing
quantity of extended release polymer and decreases with increasing quantity of extended
release polymer.

Extended release pellets comprising tolterodine tartrate complying with the desired
dissolution profile are filled in capsule or compressed into tablets using the process

known in the art to deliver the therapeutic dose of toiterodine tartrate.

The invention further provides non-limiting examples.

Example 1:
8 g of tolterodine tartrate was dissolved in purified water to obtain drug solution. 160 g of

sucrose was dissolved in purified water to obtain sucrose solution. Drug solution was
added to sucrose solution. 2 g of talc and 2 g of colloidal silicon dioxide was added to the
resulting solution to obtain drug dispersion. The resulting dispersion was sprayed on
268g of inert cores in fluid bed bottom spray processor with inlet air temperature of about
20°C to about 80°C, outlet air temperature of about 20°C to about 60°C, atomization air

9
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pressure of about 0.5 - 3.5 bars, fluidization flap open from about 10% to about 90% w/w
to obtain drug layer coated inert cores. The drug layer coated inert cores so obtained
were dried in fluid bed bottom spray processor to have moisture content of less than 5%,
preferably less than 3% and more preferably less than 2%w/w.

14.08 g of ethylcellulose (10mpas) and 3.52 g of hydroxypropylmethylcellulose were
dispersed and dissolved in the mixture of methanol and dichloromethane. The resulting
solution was sprayed on drug core in fluid bed bottom spray processor with inlet air
temperature of about 20°C to about 80°C, outlet air temperature of about 20°C to about
60°C, atomization air pressure of about 0.5 - 3.5 bars, fluidization flap open from about
10% to about 90% w/w to obtain extended release pellets. These extended release
pellets so obtained were dried in fluid bed bottom spray processor to have moisture
content of less than 5%, preferably less than 3% and more preferably less than 2%w/w.

Example 2;
8.4 g of tolterodine tartrate was mixed with 168 g of lactose monohydrate and 42 g

dextrose monohydrate to obtain drug mixture. Drug mixture was granulated with purified
water to obtain the granules. The granules were extruded to obtain extrudates. These

extrudates were spheronized to obtain drug core. The drug cores were dried and sized.

4.86 g of ethylcellulose (10mpas) and 0.49 g of triacetin were dissolved in the mixture of
methanol and dichloromethane. The resulting solution was sprayed on drug cores in fluid
bed bottom spray processor with inlet air temperature of about 20°C to about 80°C, outlet
air temperature of about 20°C to about 60°C, atomization air pressure of about 0.5 - 3.5
bars, fluidization flap open from about 10% to about 90% w/w to obtain extended release
pellets. These extended release pellets so obtained were dried in fluid bed bottom spray
processor to have moisture content of less than 5%, preferably less than 3% and more

preferably less than 2%w/w.

The extended release pellets comprising tolterodine tartrate as prepared in examples 1 —
2 were filled in different sized capsules or compressed into tablets to deliver the dose of
2mg and 4mg.

Extended release pellets or capsules comprising tolterodine tartrate as prepared in
examples 1 to 2 when analyzed in-vitro in USP apparatus, type | basket in pH 6.8
phosphate buffer exhibited in-vitro dissolution profile in the range of about;

10
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10% — 20% of tolterodine tartrate after 1 hour;

18% — 40% of tolterodine tartrate after 2 hours;
33% — 60% of tolterodine tartrate after 4 hours; and
75% — 80% of tolterodine tartrate after 12 hours.

| Example 3:

4g of tolterodine tartrate was dissolved in methanol to obtain drug solution. 40g of
sucrose was dissolved in purified water to obtain sucrose solution. Drug solution was
mixed with sucrose solution. 8g of colloidal silicon dioxide was added to the resulting
solution to obtain drug dispersion. The resulting dispersion was sprayed on 128 g of inert
core in fluid bed bottom spray processor with inlet air temperature of about 20°C to about
80°C, outlet air temperature of about 20°C to about 60°C, atomization air pressure of
about 0.5 - 3.5 bars, fluidization flap open from about 10% to about 90% w/w to obtain
drug layer coated inert core. The drug layer coated inert cores so obtained were dried in
fluid bed bottom spray processor to have moisture content of less than 5%, preferably
less than 3% and more preferably less than 2%w/w.

9.72 g of ethylcellulose (10mpas), 1.78 g of hydroxypropylmethylcellulosephthalate HP
55 and 3.08 g of hydroxypropylmethylcellulose E05 were dispersed and dissolved in the
mixture of isopropanol and dichloromethane. 1.62 g of triethylcitrate was added and the
resulting solution was sprayed on drug layer coated inert cores in fluid bed bottom spray
processor with inlet air temperature of about 20°C to about 80°C, outlet air temperature
of about 20°C to about 60°C, atomization air pressure of about 0.5 - 3.5 bars, fluidization
flap open from about 10% to about 90% w/w to obtain extended release pellets. These
extended release pellets so obtained were dried in fluid bed bottom spray processor to
have moisture content of less than 5%, preferably less than 3% and more preferably less

than 2%w/w.

Example 4:
Drug layer coated inert cores were prepared as described in example 3.

9.36 g of ethylcellulose (10 mpas) and 3.6 g of hydroxypropylmethylceliulose E05 were
dispersed and dissolved in the mixture of isopropanol and purified water. 1.44 g of
triethylcitrate was added and the resulting solution was sprayed on drug layer coated
inert cores in fluid bed bottom spray processor with inlet air temperature of about 20°C to
about 80°C, outiet air temperature of about 20°C to about 60°C, atomization air pressure

11
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of about 0.5 - 3.5 bars, fluidization flap open from about 10% to about 90% wiw to obtain
extended release pellets. These extended release pellets so obtained were dried in fluid
bed bottom spray processor to have moisture content of less than 5%, preferably less
than 3% and more preferably less than 2%w/w.

Example 5:
Drug layer coated inert cores were prepared as described in example 3.

12.21 g of ethylcellulose (10mpas), 3.05 g of hydroxypropylmethylcellulosephthalate HP

55 and 3.05g of hydroxypropylmethylcellulose E05 were dispersed and dissolved in the

mixture of isopropanol dichloromethane and purified water. 2.03 g of dibutylsebacate

was added and the resulting solution was sprayed on drug layer coated inert cores in

fluid bed bottom spray processor with inlet air temperature of about 20°C to about 80°C,

outlet air temperature of about 20°C to about 60°C, atomization air pressure of about 0.5
- 3.5 bars, fluidization flap open from about 10% to about 90% w/w to obtain extended

release pellets. These exiended release peliets so obtained were dried in fluid bed

bottom spray processor to have moisture content of less than 5%, preferably less than

3% and more preferably less than 2%wi/w.

The extended release pellets comprising tolterodine tartrate as prepared in examples 3 —
5 were filled in different sized capsules or compressed into tablets to deliver the dose of

2mg and 4mg.

These extended release pellets or capsules when analyzed in-vitro in USP apparatus,
type | basket in pH 6.8 phosphate buffer exhibited dissolution profile in the range of
about:

12% — 20% of tolterodine tartrate after 1 hour;

38% — 48% of toiterodine tartrate after 2 hours;

68% — 75% of tolterodine tartrate after 4 hours; and

90% — 100% of tolterodine tartrate after 12 hours.

The release rate of tolterodine tartrate from the dosage form increases with decreasing

quantity of extended release polymer and decreases with increasing quantity of extended

release polymer.
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We claim:

1)

B

A extended release pharmaceutical composition comprising tolterodine, wherein the

composition comprises of:

a) a drug layer comprising of tolterodine tartrate, monosaccharide and / or
disaccharide on an inert core; or
a drug core comprising of tolterodine tartrate, monosaccharide and / or
disaccharide; and

b) a polymer layer comprising of extended release polymer(s).

The composition as claimed in claim 1, wherein tolterodine tartrate is 0.1 to 8%w/w of
the composition, preferably from 0.5 to 6%w/w of the composition.

The composition as claimed in claim 1, wherein the monosaccharide and / or
disaccharide is selected from glucose, dextrose, fructose, mannitol, sucrose, sorbitol,
lactose, galactose, maltose, arabinose, ribose, xylose, erythrose, threose, mannose,

or mixtures thereof.

The composition as claimed in claims 1 and 3, wherein the monosaccharide and / or
disaccharide is at least 10% w/w of the composition, preferably from 12.5 to
97.5%w/w, more preferably from 15%w/w to 90%w/w and most preferably from
20%w/w to 80%w/w of the composition.

The composition as claimed in claim 1, wherein the weight ratio of tolterodine tartrate
to monosaccharide and / or disaccharide in the drug layer or the drug core is from 1:5
to 1:100, preferably from 1:10 to 1:90, more preferably from 1:15 to 1:75, most
preferably from 1:20 to 1:50.

The composition as claimed in claim 1, wherein the drug layer or the drug core further
comprises of anti-tack agent selected from talc, colloidal silicon dioxide, glyceryl
monostearate, sodium lauryl sulfate, glyceryl behenate, stearic acid, magnesium

stearate, calcium stearate, or mixtures thereof.

13



10

15

20

25

30

WO 2009/019599 PCT/IB2008/002135

7)

The composition as claimed in claim 6, wherein weight ratio of tolterodine to anti-tack
agent in the drug layer or the drug core is from 1:0.1 to 1:20, preferably from 1:0.5 to
1:10, more preferably from 1:1 to 1:5 and most preferably from 1:1.5 to 1:2.5.

The composition as claimed in claim 1, wherein the extended release polymer is
selected from ethylcellulose, polymethacrylate(s), cellulose acetate phthalate,
hydroxypropylmethylcellulose phthalate; hydroxypropyimethylcellulose  acetate
succinate, cellulose acetate butyrate, cellulose acetate trimellitate, cellulose acetate,
hydroxypropylcellulose, povidone, polyvinyl alcohol, polyvinyl acetate, polyethylene
glycol, hydroxypropylmethylcellulose, starch, hydroxyethylcellulose, microcrystalline

cellulose, sodium carboxymethylcellulose, methylcellulose, or mixtures thereof.

The composition as claimed in claim 1, wherein the polymer layer further comprises
of plasticizer selected from triacetin, triethylcitrate, polyethylene glycol,
acetyltribytylcitrate, miglyol, hydrogenated oils, acetyltriethylcitrate, polysorbate, oleic
acid, cetyl alcohol, propylene glycol, dibutylsebacate, diethylphthalate,

dibutylphthalate, meglumine, or mixtures thereof.

10) A process for the preparation of extended release pharmaceutical composition

comprising tolterodine, wherein the process comprises steps of:

a) providing an inert core comprising of substantially water soluble material or water
swellable material or mixtures thereof;

b) coating the inert core with a drug layer comprising of tolterodine tartrate,
monosaccharide and / or disaccharide; and

c) coating the drug layer with a polymer layer comprising of extended release
pdlymer(s), optionally a plasticizer and optionally anti-tack agent to obtain

extended release pellets.

11) The process as claimed in claim 10, wherein the coating of drug layer on the inert

core comprising steps of:

a) dispersing and / or dissolving tolterodine tartrate in a solvent selected from water,
organic solvent(s), or mixtures thereof to obtain drug dispersion or solution;

b) dispersing and / or dissolving monosaccharide and / or disaccharide in a solvent
selected from water, organic solvent(s), or mixtures thereof;

14
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c)

12) A

mixing dispersion or solution of step b) with drug dispersion or solution obtained in
step a);

optionally adding anti-tack agent to the dispersion or solution of step ¢);

spraying the resulting dispersion or solution on the inert core followed by drying

and sizing.

process for the preparation of extended release pharmaceutical composition

comprising tolterodine, wherein the process comprises steps of:

a)

b)

preparing a drug core comprising of tolterodine tartrate, monosaccharide and / or
disaccharide, and optionally anti-tack agent:

coating the said drug core with a polymer layer comprising of extended release
polymer(s), and optionally a plasticizer and optionally anti-tack agent or mixtures

thereof on the drug core to obtain extended release pellets.

13) The process as claimed in claim 12, wherein preparation of the drug core comprises

steps of:

a)

mixing tolterodine tartrate, monosaccharide and / or disaccharide and optionally
anti-tack agent in a mixer to obtain drug mixture;

granulating the drug mixture with a granulating solvent selected from water,
organic solvent(s), or mixtures thereof to obtain granules;

extruding the granules to obtain extrudates;

spheronizing the extrudates to obtain drug core;

drying and sizing the drug core.

14) The process as claimed in claims 10 and 12, wherein the coating of extended

release polymer layer on the drug layer or the drug core comprising steps of:

a)

d)

dispersing and / or dissolving extended release polymer(s) in a solvent selected
from water, organic solvent(s) or mixtures thereof to obtain polymer dispersion or
solution;

optionally adding one or more additives selected from anti-tack agent, plasticizer,
pigments, colorant, or mixtures thereof to polymer dispersion or solution;

spraying the resulting dispersion or solution on drug layer to obtain extended
release pellets;

drying and sizing of extended release pellets.‘
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15) The process as claimed in claims 10 to 13, wherein tolterodine tartrate is from 0.1%
to 8%w/w of the composition, preferably from 0.5% to 6%w/w of the composition.

16) The process as claimed in claims 10 to 13, wherein the monosaccharide and / or
disaccharide is selected from glucose, dextrose, fructose, mannitol, sucrose, sorbitol,
lactose, galactose, maltose, arabinose, ribose, xylose, erythrose, threose, mannose
and mixtures thereof.

17) The process as claimed in claims 10 to 13 and 16, wherein the monosaccharide and
/ or disaccharide is at least 10% w/w of the composition, preferably from 12.5 to
97.5%w/w, more preferably from 15%w/w to 90%w/w and most preferably from
20%w/w to 80%w/w of the composition.

18) The process as claimed in claims 10 to 13, wherein the weight ratio of tolterodine
tartrate {o monosaccharide and / or disaccharide in the drug layer or the drug core is
from 1:5 to 1:100, preferably from 1:10 to 1:90, more preferably from 1:15 to 1:75,
most preferably from 1:20 to 1:50.

19) The process as claimed in claims 10 to 14, wherein anti-tack agent is selected from
talc, colloidal silicon dioxide, glyceryl monostearate, sodium lauryl sulfate, glyceryl

behenate, stearic acid, magnesium stearate, calcium stearate, or mixtures thereof.

20) The process as claimed in claims 11 to 13, wherein weight ratio of tolterodine to anti-
tack agent in drug layer or drug core is from 1:0.1 to 1:20, preferably from 1:0.5 to
1:10, more preferably from 1:1 to 1:5 and most preferably from 1:1.5 to 1:2.5.

21) The process as claimed in claims 10, 12 and 14, wherein the extended release
polymer is selected from ethylcellulose, polymethacrylate(s), cellulose acetate
phthalate, hydroxypropylmethylceliulose phthalate, hydroxypropylmethylcellulose
acetate succinate, cellulose acetate butyrate, cellulose acetate trimellitate, cellulose
acetate, hydroxypropylcellulose, povidone, polyvinyl alcohol, polyvinyl acetate,
polyethylene glycol, microcrystalline cellulose, hydroxypropylmethylcellulose,
hydroxyethylcellulose, starch, sodium carboxymethylcellulose, methylcellulose, or

mixtures thereof.
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22) The process as claimed in claims 10, 12 and 14, wherein the plasticizer is selected

from triacetin, triethylcitrate, polyethylene glycol, acetyltribytylcitrate, miglyol,
hydrogenated oils, acetyltriethylcitrate, polysorbate, oleic acid, cetyl alcohol,
propylene glycol, dibutylsebacate, diethylphthalate, dibutylphthalate, meglumine, or
mixtures thereof.
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