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invention also provides a solid pharmaceutical composition comprising an active ingredient (e.g., rasagiline) or a pharmaceutically
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ORALLY DISINTEGRATING COMPOSITIONS

Throughout this application, various publications are referenced by full citations. The
disclosures of these publications in their entireties are hereby incorporated by
reference into this application in order to more fully describe the state of the art as
known to those skilled therein as of the date of the invention described and claimed

herein.
SUMMARY OF THE INVENTION

This invention provides a solid pharmaceutical composition comprising an active
ingredient (e.g., rasagiline) or a pharmaceutically acceptable salt thereof, and particles

having a non-filamentous microstructure of at least two sugar alcohols.

This invention also provides a solid pharmaceutical composition comprising an active
ingredient (e.g., rasagiline) or a pharmaceutically acceptable salt thereof, a mixture of
a disintegrant, a flow agent and particles having a non-filamentous microstructure of
at least two sugar alcohols, a supplemental sugar alcohol, a supplemental flow agent,

and a supplemental disintegrant.

This invention also provides a solid pharmaceutical composition comprising 0.9% of
a pharmaceutically acceptable salt of an active ingredient (e.g., rasagiline mesylate)
by weight of the composition; 70% by weight of the composition of a mixture of a
disintegrant, a flow agent and particles having a non-filamentous microstructure of at
least two sugar alcohols; 21.6% xylitol by weight of the composition; 0.2% silicon
dioxide by weight of the composition; 1.5% croscarmellose sodium by weight of the
composition; 2.8% starch by weight of the composition; 0.7% flavoring agent by
weight o f the composition; 0.3% sweetener by weight of the composition; and 2%

sodium stearyl fumarate by weight of the composition.

This invention also provides a solid pharmaceutical composition comprising 2.1% of
a pharmaceutically acceptable salt of an active ingredient (e.g., rasagiline mesylate)
by weight of the composition; 63.3% by weight of the composition of a mixture of a

disintegrant, a flow agent and particles having a non-filamentous microstructure of at
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least two sugar alcohols; 25.7% xylitol by weight of the composition; 0.3% silicon
dioxide by weight of the composition; 1.7% croscarmellose sodium by weight of the
composition; 3.3% starch by weight of the composition; 1.1% flavoring agent by
weight of the composition; 0.5% sweetener by weight of the composition; and 2%

sodium stearyl fumarate by weight of the composition.

This invention also provides a solid pharmaceutical composition comprising 3.12 mg
of a pharmaceutically acceptable salt of an active ingfedient (e.g., rasagiline
mesylate); 245 mg of a mixture of a disintegrant, a flow agent and particles having a
non-filamentous microstructure of at least two sugar alcohols; 77.276 mg of xylitol;
0.6 mg of silicon dioxide; 5.25 mg of croscarmeliose sodium; 10.0 mg of starch;
2.334 mg of a flavoring agent; 1.0 mg of a sweetener; and 6.8 mg of sodium stearyl

fumarate.

This invention also provides a solid pharmaceutical composition comprising 3.12 mg
of a pharmaceutically acceptable salt of an active ingredient (e.g., rasagiline
mesylate); 94.75 mg of a mixture of a disintegrant, a flow agent and particles having a
non-filamentous microstructure of at least two sugar alcohols; 38.64 mg of xylitol;
0.45 mg of silicon dioxide; 2.265 mg of crosscarmelose sodium; 5.0 mg of starch;
1.665 mg of a flavoring agent; 0.75 mg of a sweetener; and 3.0 mg of sodium stearyl

fumarate.

This invention also provides a solid pharmaceutical composition comprising an active
ingredient (e.g., rasagiline) or a pharmaceutically acceptable salt thereof and a sugar
alcohol, which solid pharmaceutical composition disintegrates in the oral cavity of a

human within 50 seconds.

This invention also provides a solid pharmaceutical composition comprising an active
ingredient (e.g., rasagiline) or a pharmaceutically acceptable salt thereof which is non-
lyophilized, which solid pharmaceutical composition disintegrates in the oral cavity of

a human within 50 seconds.

1-PH/2125436.1
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This invention provides a process of making a solid pharmaceutical composition
comprising admixing an active ingredient (e.g., rasagiline) or a pharmaceutically
acceptable salt thereof, and a mixture of a disintegrant, a flow agent, and p articles

having a non-filamentous microstructure of at least two sugar alcohols.

This invention also provides process of making a solid pharmaceutical composition
comprising admixing 3.12 mg a pharmaceutically acceptable salt of an active
ingredient (e.g. rasagiline mesylate); 245 mg of a mixture of a disintegrant, a flow
agent and particles having a non-filamentous microstructure of at least two sugar
alcohols; 77.276 mg of xylitol; 0.6 mg of silicon dioxide; 5.25 mg of croscarmellose
sodium; 10.0 mg of starch; 2.334 mg of a flavoring agent; 1.0 mg of a sweetener; and

6.8 mg of sodium stearyl fumarate.

This invention further provides a process of making a solid pharmaceutical
composition comprising admixing 3.12 mg a pharmaceutically acceptable salt of an
active ingredient (e.g. rasagiline mesylate); 94.75 mg of a mixture of a disintegrant, a
flow agent and particles having a non-filamentous microstructure of at least two sugar
alcohols; 38.64 mg of xylitol; 0.45 mg of silicon dioxide; 2.265 mg of croscarmellose
sodium; 5.0 mg of starch; 1.665 mg of a flavoring agent; 0.75 mg of a sweetener; and

3.0 mg of sodium stearyl fumarate.

1-PH/2125436.1
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DETAILED DESCRIPTION OF THE INVENTION

This invention provides a solid pharmaceutical composition comprising an active
ingredient (e.g. rasagiline) or a pharmaceutically acceptable salt thereof, and particles

having a non-filamentous microstructure of at least two sugar alcohols.

In one embodiment, the at least two sugar alcohols are selected from a group
consisting of mannitol, xylitol, sorbitol, maltitol and lactitol. In another embodiment,
the at least two sugar alcohols are selected from a group consisting of mannitol,
sorbitol, maltitol and xylitol. In yet another embodiment, the at least two sugar

alcohols are mannitol and sorbitol.

In one embodiment, the amount of the particles having a non-filamentous
microstructure is 50% to 75% by weight of the composition. In another embodiment,
the amount of the particles having a non-filamentous microstructure is 50% to 70% by
weight of the composition. In another embodiment, the amount of the particles
having a non-filamentous microstructure is 50% to 65% by weight of the
composition. In another embodiment, the amount of the particles having a non-
filamentous microstructure is 50% to 60% by weight of the composition. In another
embodiment, the amount of the particles having a non-filamentous microstructure is
55% to 75% by weight of the composition. In another embodiment, the amount of the
particles having a non-filamentous microstructure is 55% to 70% by weight of the
composition. In another embodiment, the amount of the particles having a non-
filamentous microstructure is 55% to 60% by weight of the composition. In another
embodiment, the amount of the particles having a non-filamentous microstructure is

55% to 65% by weight of the composition.

In one embodiment, the solid pharmaceutical composition further comprises a
disintegrant. In one embodiment, the disintegrant is kaolin, powdered sugar, sodium
starch glycolate, croscarmellose sodium, carboxymethyl cellulose, microcrystalline
cellulose, crospovidone, sodium alginate, or a mixture of any of these. In another
embodiment, the disintegrant is croscarmellose sodium, crospovidone, or a mixture of

—4—
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the two.

In one embodiment, the amount of disintegrant is from 5% to 15% by weight of the
composition. In one embodiment, the amount of disintegrant is from 5% to 10% by
weight of the composition. In one embodiment, the amount of disintegrant is from
10% to 15% by weight of the composition. In one embodiment, the amount of
disintegrant is from 6% to 13% by weight of the composition. In one embodiment,
the amount of disintegrant is from 7% to 10% by weight of the composition. In one
embodiment, the amount of disintegrant is from 8% to 10% by weight of the
composition. In one embodiment, the amount of disintegrant is from 7% to 9% by
weight of the composition. In one embodiment, the amount of disintegrant is 8% by

weight of the composition.

In one embodiment, the solid pharmaceutical composition further comprises a
supplemental sugar alcohol. In one embodiment, the supplemental sugar alcohol is
mannitol, xylitol, sorbitol, maltitol or lactitol. In another embodiment, the
supplemental sugar alcohol is xylitol. In one embodiment, the amount of

supplemental sugar alcohol is from 20% to 30% by weight of the composition.

In another embodiment, the solid pharmaceutical composition further comprises a

lubricant. In one embodiment, the lubricant is sodium stearyl fumarate.

In one embodiment, the solid pharmaceutical composition is in the form of a tablet.
In another embodiment, the solid pharmaceutical composition is in the form of a
capsule, caplet, compressed pill, coated pill, dragee, sachet, hard gelatin capsule or

dissolving strip.

In one embodiment, the solid pharmaceutical composition is characterized by a
friability equal to or less than 1%. In one embodiment, the solid pharmaceutical
composition is characterized by a friability equal to or less than 0.5%. In one
embodiment, the solid pharmaceutical composition is characterized by a friability

equal to or less than 0.2%.

1-PH/2125436.1
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In one embodiment, the solid pharmaceutical composition is in a non-lyophilized

form.

In one embodiment, the solid pharmaceutical composition disintegrates in the oral
cavity of a human within 50 seconds. In another embodiment, the solid
pharmaceutical composition disintegrates in the oral cavity of a human within 45
seconds.

In another embodiment, the solid pharmaceutical composition disintegrates in the oral
cavity of a human within 40 seconds.

In another embodiment, the solid pharmaceutical composition disintegrates in the oral
cavity of a human within 35 seconds. In another embodiment, the solid
pharmaceutical composition disintegrates in the oral cavity of a human within 30
seconds.

In another embodiment, the solid pharmaceutical composition disintegrates in the oral
cavity of a human within 25 seconds.

In another embodiment, the solid pharmaceutical composition disintegrates in the oral
cavity of a human within 20 seconds.

In another embodiment, the solid pharmaceutical composition disintegrates in the oral
cavity of a human within 15 seconds.

In another embodiment, the solid pharmaceutical composition disintegrates in the oral

cavity of a human within 10 seconds.

This invention also provides a solid pharmaceutical composition comprising an active
ingredient (e.g. rasagiline) or a pharmaceutically acceptable salt thereof, a mixture of
a disintegrant, a flow agent and particles having a non-filamentous microstructure of
at least two sugar alcohols, a supplemental sugar alcohol, a supplemental flow agent,

and a supplemental disintegrant.

In one embodiment, the at least two sugar alcohols of the particles having a non-

filamentous microstructure are selected from a group consisting of mannitol, xylitol,

. —6—
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sorbitol, maltitol and lactitol. In another embodiment, the at least two sugar alcohols
of the particles having a non-filamentous microstructure are selected from a group
consisting of mannitol, sorbitol, maltitol and xylitol. In yet another embodiment, the
at least two sugar alcohols of the particles having a non-filamentous microstructure

are mannitol and sorbitol.

In one embodiment, the amount of the particles having a non-filamentous
microstructure is 50% to 75% by weight of the composition. In another embodiment,
the amount of the particles having a non-filamentous microstructure is 55% to 65% by
weight of the composition. In one embodiment, the supplemental disintegrant is
kaolin, powdered sugar, sodium starch glycolate, crosscarmelose sodium,
carboxymethyl cellulose, microcrystalline cellulose, crosspovidone, sodium alginate,
or a mixture of any of these. In another embodiment, the disintegrant is crospovidone
and the supplemental disintegrant is croscarmellose sodium. In one embodiment, the
amount of supplemental disintegrant is from 0.5% to 5% by weight of the
composition. In another embodiment, the amount of supplemental disintegrant is
from 0.5% to 4.5% by weight of the composition. In another embodiment, the
amount of supplemental disintegrant is from 0.5% to 4.0% by weight of the
composition. In another embodiment, the amount of supplemental disintegrant is
from 0.5% to 3.5% by weight of the composition. In another embodiment, the
amount of supplemental disintegrant is from 0.5% to 3.0% by weight of the
composition. In another embodiment, the amount of supplemental disintegrant is
from 0.5% to 2.5% by weight of the composition. In another embodiment, the
amount of supplemental disintegrant is from 0.5% to 2.0% by weight of the
composition. In another embodiment, the amount of supplemental disintegrant is
from 0.5% to 1.5% by weight of the composition. In another embodiment, the
amount of supplemental disintegrant is from 1.0% to 4.5% by weight of the
composition. In another embodiment, the amount of supplemental disintegrant is
from 1.0% to 4.0% by weight of the composition. In another embodiment, the
amount of supplemental disintegrant is from 1.0% to 3.5% by weight of the
composition. In another embodiment, the amount of supplemental disintegrant is
from 1.0% to 3.0% by weight of the composition. In another embodiment, the

_7_
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amount of supplemental disintegrant is from 1.0% to 2.5% by weight of the
composition. In another embodiment, the amount of supplemental disintegrant is
from 1.0% to 2.0% by weight of the composition. In another embodiment, the
amount of supplemental disintegrant is from 1.0% to 1.5% by weight of the
composition. In another embodiment, the amount of supplemental disintegrant is
1.5% by weight of the composition. In another embodiment, the amount of

supplemental disintegrant is 1.7% by weight of the composition.

In one embodiment, the flow agent is silicon dioxide, and the supplemental flow agent
is silicon dioxide. The flow agent may be colloidal silica, gel silica, precipitated silica
or a combination thereof. In another embodiment, the amount of supplemental flow
agent is from 0.1 to 1.0% by weight of the composition. In another embodiment, the
amount of supplemental flow agent is from 0.1 to 0.9% by weight of the composition.
In another embodiment, the amount of supplemental flow agent is from 0.1 to 0.8%
by weight of the composition. In another embodiment, the amount of supplemental
flow agent is from 0.1 to 0.7% by weight of the composition. In another embodiment,
the amount of supplemental flow agent is from 0.1 to 0.6% by weight of the
composition. In another embodiment, the amount of supplemental flow agent is from
0.1 to 0.5% by weight of the composition. In yet another embodiment, the amount of
supplemental flow agent is 0.2% by weight of the composition. In yet another
embodiment, the amount of supplemental flow agent is 0.3% by weight of the

composition.

In one embodiment, the supplemental sugar alcohol is mannitol, xylitol, sorbitol,
maltitol or lactitol. In yet another embodiment, the supplemental sugar alcohol is
xylitol. In one embodiment, the amount of supplemental sugar alcohol is from 20% to
30% by weight of the composition. In yet another embodiment, the amount of
supplemental sugar alcohol is 21.6% by weight of the composition. In yet another
embodiment, the amount o f supplemental sugar alcohol is 25.7% by weight of the

composition.

In one embodiment, the solid pharmaceutical composition further comprises a

_8.._.
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lubricant. In one embodiment, the lubricant is sodium stearyl fumarate.

In one embodiment, the solid pharmaceutical composition is in the form of a tablet.
In one embodiment, the solid pharmaceutical composition is in the form of a capsule,
caplet, compressed pill, coated pill, dragee, sachet, hard gelatin capsule or dissolving

strip.

In one embodiment, the solid pharmaceutical composition is characterized by a
friability equal to or less than 1%. In one embodiment, the solid pharmaceutical
composition is characterized by a friability equal to or less than 0.5%. In one
embodiment, the solid pharmaceutical composition is characterized by a friability

equal to or less than 0.2%.

In one embodiment, the solid pharmaceutical composition disintegrates in the oral
cavity of a human within 50 seconds. In another embodiment, the solid
pharmaceutical composition disintegrates in the oral cavity of a human within 45
seconds.

In another embodiment, the solid pharmaceutical composition disintegrates in the oral
cavity of a human within 40 seconds.

In another embodiment, the solid pharmaceutical composition disintegrates in the oral
cavity of a human within 35 seconds. In another embodiment, the solid
pharmaceutical composition disintegrates in the oral cavity of a human within 30
seconds.

In another embodiment, the solid pharmaceutical composition disintegrates in the oral
cavity of a human within 25 seconds.

In another embodiment, the solid pharmaceutical composition disintegrates in the oral
cavity of a human within 20 seconds.

In another embodiment, the solid pharmaceutical composition disintegrates in the oral
cavity of a human within 15 seconds.

In another embodiment, the solid pharmaceutical composition disintegrates in the oral

cavity of a human within 10 seconds.

1-PH/2125436.1
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In one embodiment, the solid pharmaceutical composition is in unit dosage form
comprising 1 mg of an active ingredient (e.g. rasagiline). In one embodiment, the
solid pharmaceutical composition is in unit dosage form comprising 2 mg of an active
ingredient (e.g. rasagiline). In one embodiment, the solid pharmaceutical composition
is in unit dosage form comprising 1.56 mg of a pharmaceutially acceptable salt of an
active ingredient (e.g. rasagiline mesylate). In one embodiment, the solid
pharmaceutical composition is in unit dosage form comprising 3.12 mg of a

pharmaceutially acceptable salt of an active ingredient (e.g. rasagiline mesylate).

The invention also provides a solid pharmaceutical composition comprising 0.9% a
pharmaceutially acceptable salt of an active ingredient (e.g. rasagiline mesylate) by
weight of the composition; 70% by weight of the composition of a mixture of a
disintegrant, a flow agent and particles having a non-filamentous microstructure of at
least two sugar alcohols; 21.6% xylitol by weight of the composition; 0.2% silicon
dioxide by weight of the composition; 1.5% croscarmellose sodium by weight of the
composition; 2.8% starch by weight of the composition; 0.7% flavoring agent by
weight o f the composition; 0.3% sweetener by weight of the composition; and 2%

sodium stearyl fumarate by weight of the composition.

The invention also provides a solid pharmaceutical composition comprising 2.1% a
pharmaceutially acceptable salt of an active ingredient (e.g. rasagiline mesylate) by
weight o f the composition; 63.3% by weight o f the c omposition of a mixture ofa
disintegrant, a flow agent and particles having a non-filamentous microstructure of at
least two sugar alcohols; 25.7% xylitol by weight of the composition; 0.3% silicon
dioxide by weight of the compgsition; 1.7% croscarmellése sodium by weight of the
composition; 3.3% starch by weight of the composition; 1.1% flavoring agent by
weight of the composition; 0.5% sweetener by weight of the composition; and 2%

sodium stearyl fumarate by weight of the composition.

This invention also provides a solid pharmaceutical composition comprising 3.12 mg
a pharmaceutially a cceptable salt of an active ingredient (e.g. rasagiline mesylate);
245 mg of a mixture of a disintegrant, a flow agent and particles having a non-

__10_
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filamentous microstructure of at least two sugar alcohols; 77.276 mg of xylitol; 0.6
mg of silicon dioxide; 5.25 mg of croscarmellose sodium; 10.0 mg of starch; 2.334
mg of a flavoring agent; 1.0 mg of a sweetener; and 6.8 mg of sodium stearyl

fumarate.

This invention also provides a solid pharmaceutical composition comprising 3.12 mg
a pharmaceutially a cceptable salt of an active ingredient (e.g. rasagiline mesylate);
94.75 mg of a mixture of a disintegrant, a flow a gent and p articles having a non-
filamentous microstructure of at least two sugar alcohols; 38.64 mg of xylitol; 0.45
mg of silicon dioxide; 2.265 mg of croscarmellose sodium; 5.0 mg of starch; 1.665
mg of a flavoring agent; 0.75 mg of a sweetener; and 3.0 mg of sodium stearyl

fumarate.

This invention also provides a solid pharmaceutical composition comprising an active
ingredient (e.g. rasagiline) or a pharmaceutically acceptable salt thereof and a sugar
alcohol, which solid pharmaceutical composition disintegrates in the oral cavity of a

human within 50 seconds.

This invention also provides a solid pharmaceutical composition comprising an active

_ingredient (e.g. rasagiline) or a pharmaceutically acceptable salt thereof which is non-

lyophilized, which solid pharmaceutical composition disintegrates in the oral cavity of

a human within 50 seconds.

In one embodiment, the solid pharmaceutical composition has a hardness of 4-13 kPa.

In one embodiment, the particles of the solid pharmaceutical composition are co-
processed particles of the at least two sugar alcohols. In another embodiment, the

particles are co-spray dried particles of the at least two sugar alcohols.

This invention provides a process of making a solid pharmaceutical composition
comprising admixing an active ingredient (e.g. rasagiline) or a pharmaceutically
acceptable salt thereof, and a mixture of a disintegrant, a flow agent, and p articles

—11-
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having a non-filamentous microstructure of at least two sugar alcohols. In one
embodiment, the process further comprises admixing a supplemental sugar alcohol, a

supplemental flow agent and a supplemental disintegrant.

This invention also provides a process of making a solid pharmaceutical composition
comprising admixing 3.12 mg a pharmaceutically acceptable salt of an active
ingredient (e.g., rasagiline mesylate); 245 mg of a mixture of a disintegrant, a flow
agent and particles having a non-filamentous microstructure of at least two sugar
alcohols; 77.276 mg of xylitol; 0.6 mg of silicon dioxide; 5.25 mg of croscarmellose
sodium; 10.0 mg of starch; 2.334 mg of a flavoring agent; 1.0 mg of a sweetener; and

6.8 mg of sodium stearyl fumarate.

This invention further provides a process of making a solid pharmaceutical
composition comprising admixing 3.12 mg a pharmaceutically acceptable salt of an
active ingredient (e.g., rasagiline mesylate); 94.75 mg of a mixture of a disintegrant, a
flow agent and particles having a non-filamentous microstructure of at least two sugar
alcohols; 38.64 mg of xylitol; 0.45 mg of silicon dioxide; 2.265 mg of croscarmellose
sodium; 5.0 mg of starch; 1.665 mg of a flavoring agent; 0.75 mg of a sweetener; and

3.0 mg of sodium stearyl fumarate.

All embodiments o f the solid pharmaceutical composition described above may be

embodiments of any solid pharmaceutical compositions of the present invention.

This invention provides a means to avoid the absorption of an active ingredient (e.g.,
rasagiline) in the stomach, and to eliminate the need for swallowing tablets, by
absorption of an active ingredient (e.g., rasagiline) into the body before reaching the
stomach. Such absorption can be accomplished by contact with the buccal,
sublingual, pharyngeal and/or esophageal mucous membranes. To accomplish this,
the invention discloses oral compositions designed to rapidly disperse within the
mouth to allow maximum contact of an active ingredient (e.g., rasagiline) with the

buccal, sublingual, pharyngeal and/or esophageal mucous membranes.

—12—~
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A pharmaceutically acceptable salt of an active ingredient (e.g., rasagiline) may be the
mesylate, maleate, fumarate, tartrate, hydrobromide, hydrochloride, esylate, p-

toluenesulfonate, benzoate, acetate, phosphate or sulfate salt.

Within the context of this application a “disintegrant” is an agent used in the
pharmaceutical preparation of tablets, which causes them to disintegrate and release
their medicinal substances on contact with moisture. Preferably, the tablets
disintegrate rapidly in the mouth, within 50 seconds, preferably within 40 seconds,

more preferably within 30 seconds, even more preferably within 20 seconds.

Within the context of this application, a “sugar alcohol” is defined as a polyhydric
alcohol having no more than one hydroxy group attached to each carbon atom, formed
by the reduction of the carbonyl group of a sugar to a hydroxyl group. Examples of
sugar alcohols include: mannitol, xylitol, sorbitol, maltitol and lactitol. Among other
effects, sugar alcohols add to the pleasant taste of the c ompositions of the current
invention, and allow for rapid disintegration in the mouth. Due to their endothermic
dissolution p roperties, sugar alcohols also impart a cooling sensation in the m outh
upon dissolution, and therefore aid in masking taste of bad tasting active ingredients

and other excipients.

Disintegration Enhancers

Excipients such as Pharmaburst™ C1 may be used to enhance disintegration rate.
Pharmaburst™ is an easy-to-use quick dissolving delivery platform, which can be
easily formulated with an active ingredient. Pharmaburst™ is a co-processed
excipient system with specific excipients, which allows rapid disintegration and low
adhesion to punch faces. The quantity of Pharmaburst™ required in a formulation
will depend on the type of active ingredient and the desired quantity of the ingredient
per tablet. Pharmaburst™ is smooth and creamy and helps to mask taste and grittiness
of the active ingredients. Pharmaburst™ ¢ omprises sugar alcohols (e.g., m annitol,
maltitol, sorbitol, x ylitol, lactitol, and isomalt), disintegrants (e.g., ¢ ross ¢ armellose

and crospovidone) and flow agents (e.g., silicon dioxide).

—13—
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In one embodiment, Pharmaburst™ CI1 is made using the following USP/EP

excipients:
Ingredients Minimum Maximum
Mannitol 75% 90%
Sorbitol 6% 20%
Crospovidone (disintegrant) 7% 15%
Silicon dioxide (flow agent) 0.1% 1.5%

Specific quick-dissolve excipients include co-spray-dried systems comprising sugar
alcohols and disintegrants as disclosed in WO 03/051338, hereby incorporated by
reference in its entirety. The following examples of quick-dissolving excipients
systems for use in formulations for rapid dissolution are disclosed in International

Application Publication WO 03/051338.

Pharmaburst™ C1 Formulation Example No. 1:

A mixture of 547.48 grams of co-processed carbohydrate system consisting of
mannitol and sorbitol in a 90:10 ratio (SPI Pharma Inc. New Castle, DE), 61.00 grams
of Polyplastadone-XL (ISP Technologies, Wayne, NJ) and 1.53 grams of Syloid®
244 FP (W.R. Grace & Co., Columbia MD) were blended in a Turbula Mixer for 10

minutes.

Pharmaburst™ C1 Formulation Example No. 2:

A mixture of 547.48 grams of co-processed carbohydrate system consisting of
mannitol and sorbitol in a 80:20 ratio (SPI Pharma Inc. New Castle, DE), 61.00 grams
of Polyplastadone-XL (ISP Technologies, Wayne, NJ) and 1.53 grams of Syloid®
244 FP (W.R. Grace & Co., Columbia MD) were blended in a Turbula Mixer for 10
minutes.

—14~—
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Within the context of this application, “co-processed” means the processing of at least
two sugar alcohols together to make one product of particles having non-filamentous
microstructures. A “co-processed carbohydrate” results from the processing of at
least two polyols together to make a single product. A “co-processed carbohydrate

system” is a co-processed carbohydrate and at least a disintegrant.

In one embodiment of the invention, Polyplasdone XL-10 is used as a disintegrant for
the Pharmaburst™ C1 formulation. It is a synthetic, insoluble, but rapidly swellable,
crosslinked, homopolymer of N-vinyl-2-pyrrolidone. It meets USP/NF, Ph Eur and
JPE Pharmacopeial monographs for crospovidone. Polyplasdone XL-10 disintegrant
has a small particle size and narrow particle size distribution that impart a smooth
mouth-feel to quick dissolve and chewable tablets. Large particles tend to result in a
gritty mouth feel that many patients find objectionable. Therefore, smaller particles
which are not felt in the mouth are preferred. When compared to other disintegrants,
the average particle size of Polyplasdone XL-10 disintegrant is significantly lower. In
addition, the narrow particle size distribution of Polyplasdone XL-10 disintegrant
minimizes the presence of large particles that can cause a gritty mouth feel. These
benefits are especially important in quick dissolve and chewable tablets that typically
contain high levels of disintegrants. When introduced into water, Polyplasdone XL-
10 disintegrant quickly wicks water into its capillaries and s wells which results in

rapid tablet disintegration.

In one embodiment of the invention, Syloid® 244 FP silica is used as a flow agent for
the Pharmaburst™ C1 Formulation. It is odorless, tasteless and meets the USP/NF
and Food Chemical Codex (FCC) test requirements for silicon dioxide. Syloid® 244
FP silica is of the highest purity as it contains 99.6% SiO,. Syloid® 244 FP has a
high absorptive capacity, being able to absorb up to three times its weight in liquids.
It is a micronized free flowing powder which is transparent and colorless in liquids.
Syloid® 244 FP is insoluble except in HF and strong bases such as NaOH, and is

completely inert.
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Within the context of this application, “particles having non-filamentous
microstructures” can be part of a compressed solid form, e.g. a tablet, wherein the
particles having non-filamentous microstructures are agglomerated into such solid
dosage forms by compression or compaction using standard tableting techniques.
Agglomerated particles are thus referred to herein as “particles”, which can closely

cluster together in a compressed or compacted solid dosage form.

Disintegration Test

The disintegration time in the mouth can be determined using the USP Disintegration

Test for sublingual tablets disclosed on page 2302, section 701 of The United States

Pharmacopeia. The National Formulary, Rockville MD., The United States

Pharmacopeial Convention, Inc., 2004 Edition. This test is provided to determine
compliance with the limits on disintegration stated in the individual monographs
except where the label states that the tablets or capsules are intended for use as
troches, or are to be chewed, or are designed as modified-release dosage forms (see
The United States Pharmacopeia. The National Formulary, Drug Release <724>). For
the purposes of this test, disintegration does not imply complete solution of the unit or
even of its active constituent. Complete disintegration is defined as that state in
which any residue of the unit, except fragments of insoluble coating or capsule shell,
remaining on the screen of the test apparatus is a soft mass having no palpably firm

core.

Apparatus for USP Disintegration Test:

The apparatus consists of a basket-rack assembly, a 1000-mL, low-form beaker, 138
to 155 mm in height and having an inside diameter of 97 to 110 mm for the
immersion fluid, a thermostatic arrangement for heating the fluid between 35° and
39°, and a device for raising and lowering the basket in the immersion fluid at a
constant frequency rate between 29 and 32 cycles per minute through a distance of not
less than 5.3 cm and not more than 5.7 cm. The volume of the fluid in the vessel is
such that at that highest point of the upward stroke the wire mesh remains at least 2.5
cm below the surface of the fluid and descends to not less than 2.5 cm from the

bottom of the vessel on the downward stroke. The time required for the upward stroke

16—
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is equal to the time required for the downward stroke, and the change in stroke
direction is a smooth transition, rather than an abrupt reversal of motion. The basket-
rack assembly moves vertically along its axis. There is no appreciable horizontal

motion or movement of the axis from the vertical.

Basket-Rack Assembly: The basket rack assembly comsists of six open-ended
transparent tubes, each 7.75+0.25 cm long and having an inside diameter of 20.7 to 23
mm and a wall 1.0 to 2.8 mm thick; the tubes are held in a vertical position by two
plastic plates, each 8,8 to 9.2 ¢m in diameter and 5 to 7 mm in thickness, with six
holes, each 22 to 26 mm in diameter, e quidistant from the center of the plate and
equally spaced from one another. Attached to the under surface of the lower plate is a
woven stainless steel wire cloth, which has a plain square weave with 1.8- to 2.2-mm
mesh apertures and with a wire diameter of 0.63+0.03 mm. The parts of the apparatus
are assembled and rigidly held by means of three bolts passing through the two plastic
plates. A suitable means is provided to suspend the basket-rack assembly from the
raising and lowering device using a point on its axis. The design of the basket-rack
assembly may be varied somewhat provided the specifications for the glass tubes and

the screen mesh size are maintained.

Disks: The use of disks is permitted only where specified in the monograph. If
specified in the individual monograph, each tube is provided with a cylindrical disk
9.5+0.15 mm thick and 20.7+0.15 mm in diameter. The disk is made of a suitable,
transparent plastic material having a specific gravity of between 1.18 and 1.20. Five
parallel 2mm holes extend between the ends of the cylinder. One of the holesis
centered on the cylindrical axis. The other holes are centered 6mm from the axis on
imaginary lines perpendicular to the axis and parallel to each other. Four identical
trapezoidal-shaped planes are cut into the wall of the cylinder, nearly perpendicular to
the ends of the cylinder. The trapezoidal shape is symmetrical; its parallel sides
coincide with the ends of the cylinder and are parallel to an imaginary line connecting
the centers of two adjacent holes 6 mm from the cylindrical axis. The pal{allel side of
the trapezoid on the bottom of the cylinder has a length of 1.6mm, and its center lies
at a depth of 1.8mm from the cylinder’s circumference. The parallel side of the
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trapezoid on the top of the cylinder has a length of 9.440.2mm, and its center lies at a
depth of 2.6+0.1 mm from the cylinder’s circumference. All surfaces of the disk are
smooth. If the use of disks is specified in the individual monograph, add a disk to

each tube, and operate the apparatus as directed under the following procedure.

Procedure for USP Disintegration Test:

Uncoated Tablets- Place 1 tablet in each of the six tubes of the basket and operate the
apparatus, using water maintained at 37+2° as the immersion fluid unless otherwise
specified in the individual monograph. At the end of the time limit specified in the
monograph, lift the basket from the fluid, and observe the tables: all of the tablets
have disintegrated completely. If 1 or 2 tablets fail to disintegrate completely, repeat
the test on 12 additional tablets: not less than 16 of the total of 18 tablets tested
disintegrate completely.

Plain Coated Tablets-Apply the test for Uncoated Tablets, operating the apparatus
for the time specified in the individual monograph.

Delayed-Release (Enteric Coated) Tablets-Place 1 tablet in each of the six tubes of
the basket and, if the tablet has a soluble external coating, immerse the basket in water
at room temperature for 5 minutes. Operate the apparatus using simulate gastric fluid
TS maintained at 37+2° as the immersion fluid. After 1 hour of operation in
simulated gastric fluid TS, lift the basket from the fluid and observe the tablets: the
tablets show no evidence of disintegration, cracking, or softening. Operate the
apparatus, using simulated intestinal fluid TS maintained at 37+2° as the immersion
fluid, for the time specified in the monograph. Lift the basket from the fluid, and
observe the tablets: all of the tablets disintegrate completely. If 1 or 2 tablets fail to
disintegrate completely, repeat the test on 12 additional tablets: not less than 16 of the
total of 18 tablets tested disintegrate completely.

Buccal Tablets-Apply the test for Uncoated Tablets. After 4 hours, lift the basket
from the fluid, and observe the tablets: all of the tablets have disintegrated. If 1 or 2
tablets fail to disintegrate completely, repeat the test on 12 additional tablets: not less
than 16 of the total of 18 tablets tested disintegrate completely.

Sublingual Tablets-Apply the test for Uncoated Tablets. Observe the tablets within

—18~—
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the time limit specified in the individual monograph: all of the tables have
disintegrated. If 1 or 2 tablets fails to disintegrate completely, repeat the test on 12
additional tablets: not less than 16 of the total tablets tested disintegrate completely.

Hard G elatin C apsules-Apply the test for Uncoated Tablets. Attach a removable
wire cloth, which has a plain square weave with 1.8-2.2-mm mesh apertures and with
a wire diameter of 0.60 to 0.655 mm, as described under Basket-Rack Assembly, to the
surface of the upper plate of the basket-rack assembly. Observe the capsules within
the time limit specified in the individual monograph: all of the capsules have
disintegrated except for fragments from the capsule shell. If 1 or 2 capsules fail to
disintegrate completely, repeat the test on 12 additional capsules: not less than 16 of

the total of 18 capsules tested disintegrate completely.
Friability

Within the context of this application, “friability” is defined as the tendency to
crumble breaking into smaller particles. The friability is tested according to the USP
Friability Test for tablets disclésed on pages 2621-2622, section 1216 of The United
States Pharmacopeia. The National Formulary, Rockville MD., The United States

Pharmacopeial Convention, Inc., 2004 Edition. This test provides guidelines for the
friability determination of compressed, uncoated tablets. The test procedure presented

in section 1216 is generally applicable to most compressed tablets.

The Friability Test method makes use of a drum, with an internal diameter between
283 and 291 mm and a depth between 36 and 40mm, of transparent synthetic polymer
with polished internal surfaces, and not subject to static build-up. One side of the
drum is removable. The tablets are tumbled at each turn of the drum by a curved

projection with an inside radius between 75.5 and 85.5 mm that extends from the

middle of the drum to outer wall. The drum is attached to the horizontal axis of a

device that rotates at 25+1 rpm. Thus, at each turn the tablets roll or slide and fall
onto the drum wall or onto each other. A drum with dual scooping supports for the

running of two samples at one time may also be used.
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For tablets with a unit mass equal to or less than 650 mg, a sample of whole tablets
corresponding to 6.5 g is used. For tablets with a unit mass of more than 650mg, a
sample of 10 whole tablets is used. The tablets are carefully de-dusted prior to
testing. The tablet sample is accurately weighed, and placed in the drum. The drum
is rotated 100 times, and the tablets are removed. The tablets are de-dusted as before,

and accurately weighed.

Generally, the test is run once. If obviously cracked, cleaved, or broken tablets are
present in the table sample after tumbling, the sample fails the test. If the results are
doubtful orifthe weight lossis greater than the targeted value, the test should be
repeated twice and the mean of the three tests determined. A maximum weight loss of
not more than 1% of the weight of the tablets being tested is considered acceptable for
most products. In the case of new formulations, an initial weight loss of 0.8% would
be permitted until sufficient packaging data are obtained to extend the limit to a

targeted value of 1%.

If tablet size or shape causes irregular tumbling, adjust the drum base so that the bas
forms an angle of about 10° with the bench top and the tablets no longer bind together

when lying next to each other, which prevents them from falling freely.

Effervescent tablets and chewable tablets may have different specifications as far as
friability is concerned, as these tablets normally require special packaging. In the
case of hygroscopic tablets, a humidity-controlled environment (relative humidity less

than 40%) is required for testing.

Discussion

In order to ensure patient compliance, it is desirable to attain a pharmaceutical dosage
form which has a pleasant taste, and disintegrates rapidly in the mouth, within e.g. 50
seconds. The disintegration time in the mouth can be determined using USP
Disintegration Test for sublingual tablets disclosed on page 2302, section 701 of The
United States Pharmacopeia. The National Formulary, Rockville MD., The United
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States Pharmacopeial Convention, Inc., 2004 Edition. If the pharmaceutical dosage
form disintegrates in less than 50, 45, 40, 35, 30, 25, or 20 seconds using the USP
Disintegration Test, it can be assumed that it will disintegrate in the oral cavity of a

human in less than 50, 45, 40, 35, 30, 25, or 20 seconds, respectively.

An advantage of the tablets of this invention is that standard tableting procedures
could be used in order to attain orally dissolving tablets. There is no need for the
time-consuming, costly lyophilization process. In addition, the oral pharmaceutical
compositions have a low friability (under 1%) and sufficient hardness and therefore
can be packaged in standard containers, eliminating the need for special costly blister
packages. Furthermore, the oral pharmaceutical compositions have a pleasant taste,
and thereby patient compliance will be enhanced when these compositions are

administered.
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Tablets A-E were prepared according to the following process. The excipients and

active ingredients are listed in Table 1 below.

5
mg/tablet
Excipients Function

A B C D E
Rasagiline Active 3.12 3.12 3.12 3.12 3.12
Mesylate
Xylitol NF Sugar alcohol 77276 | 77.276 227.276 77.276 38.64
Aerosil 200 Flow agent 0.6 0.6 0.6 0.6 045
(Colloidal Silicon
Dioxide NF/ EP)
Ac-Di-Sol Disintegrant 5.25 5.25 5.25 5.25 2.625
(cross-
carmelose Sodium
NF)
Starch NF/EP Binder 10.0 10.0 10.0 10.0 5.0
Cherry Flavor Flavoring Agent 2334 2334 2.334 2.334 1.665
#11929 SD
Sodium Saccharin | Sweetener 1.0 1.0 1.0 1.0 0.75
Usp
Pharmaburst™ C1 | Co-spray dried 245 245 - 245 94.75

1-PH/2125436.1
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Sugar Alcohol/

Disintegrant/ flow

agent
Sodium Disintegrant/ - - 20 - -
Bicarbonate Effervescent
Stearic Acid Lubricant 3.7 2.0 4.0 - -
Talc Lubricant 3.7 2.0 4.0 - -
Sodium Stearyl Lubricant - - - 6.8 3.0
Fumarate
Total tablet 352 349 278 351 150
weight

Note: 3.12 mg of Rasagiline Mesylate is equivalent to 2.0 mg of

Rasagiline base.

1-PH/2125436.1
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Example 1

Formulation A was prepared using the excipients in Table 1 using the following steps:

1. Xylitol, 0.3 mg/tab aerosil, rasagiline mesylate, starch NF, Ac-Di-Sol, 1.34
mg/tab flavor, and 0.5 mg/tab sodium saccharin were mixed for 5 minutes.

2. Purified water USP was added to the mixture of step 1 and was mixed for 60
seconds.

3. The granulate was dried (outlet temp: 44°C).

4. The granulate was sieved through a 0.6 mesh screen.

5. The granulate was then mixed with 0.3 mg/tab aerosil, PharmaburstTM, 0.5
mg/tab sodium saccharin, and 1 mg/tab cherry flavor for 15 minutes.

6. The mixture of step 5 was then mixed with stearic acid and talc for 5 minutes.

7. The tablets were pressed to a hardness of 5 kPa.

Example 2

Formulation B was prepared using the excipients in Table 1 using the following steps:

1. Xylitol, 0.3 mg/tab aerosil, rasagiline mesylate, starch NF, Ac-Di-Sol, 1.34
mg/tab flavor, and 0.5 mg/tab sodium saccharin were mixed for 5 minutes.

2. Purified water USP was added to the mixture of step 1 and was mixed for 60
seconds.
The granulate was dried (outlet temp: 44°C).

4. The granulate was sieved through a 0.6 mesh screen.
The granulate was then mixed with 0.3 mg/tab aerosil, Pharmaburst'™, 0.5
mg/tab sodium saccharin, and 1 mg/tab cherry flavor for 15 minutes.

6. The mixture of step 5 was then mixed with stearic acid and talc for 5 minutés.
The tablets were pressed to a hardness of 6 kPa.

Example 3

Formulation C was prepared using the excipients in Table 1 using the following steps:

L.

77.276 mg/tab xylitol, 0.3 mg/tab aerosil, rasagiline mesylate, starch NF, Ac-
Di-Sol, 1.34 mg/tab flavor, and 0.5 mg/tab sodium saccharin were mixed for 5

minutes.

—-24—
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2. Purified water USP was added to the mixture of step 1 and was mixed for 60
seconds.

3. The granulate was dried (outlet temp: 44°C).

4. The granulate was sieved through a 0.6 mesh screen.

5. The granulate was then mixed with 0.3 mg/tab aerosil, sodium bicarbonate,
150 mg/tab xylitol, 0.5 mg/tab sodium saccharin, and 1 mg/tab cherry flavor
for 15 minutes.

6. The mixture of step 5 was then mixed with stearic acid and talc for 5 minutes.

7. The tablets were pressed to a hardness of 4 kPa.

Example 4

Formulation D was prepared using the excipients in Table 1 using the following steps:

1. Xylitol, 0.3 mg/tab aerosil, rasagiline mesylate, starch NF, Ac-Di-Sol, 1.34
mg/tab flavor, and 0.5 mg/tab sodium saccharin were mixed for 5 minutes.

2. Purified water USP was added to the mixture of step 1 and was mixed for 60
seconds.

3. The granulate was (outlet temp: 44°C).

4. The granulate was sieved through a 0.6 mesh screen.

5. The granulate was then mixed with 0.3 mg/tab aerosil, Pharmaburst™, 0.5
mg/tab sodium saccharin, and 1 mg/tab cherry flavor for 15 minutes.

6. The mixture of step S was then mixed with sodium stearyl fumarate for 5
minutes.

7. The tablets were pressed to a hardness of 5 kPa.

Example 5

Formulation E was prepared using the excipients in Table 1 using the following steps:

1. Xylitol, 0.15 mg/tab aerosil, rasagiline mesylate, starch NF, Ac-Di-Sol, 0.665
mg/tab flavor, and 0.25 mg/tab sodium saccharin were mixed for 5 minutes.

2. Purified water USP was added to the mixture of step 1 and was mixed for 50
seconds.

The granulate was dried (outlet temp: 44°C).
4. The granulate was sieved through a 0.6 mesh screen.
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5. The granulate was then mixed with aerosil 0.3 mg/tab, Pharmaburst™, 0.5

mg/tab sodium saccharin, and 1 mg/tab cherry flavor for 15 minutes.

6. The mixture of step 5 was then mixed with sodium stearyl fumarate for 5
minutes.
5 7. The tablets were pressed to a hardness of 5 kPa.

The taste of the tablets prepared according to formulation E was favorable.

Example 6
10  Formulation F was prepared using the following excipients:
Formulation F | Excipients

0.78mg/tab Rasagiline Mesylate
79.62 mg/tab Ménnitol
0.6 mg/tab Aerosil 200
10.0 mg/tab Starch 1500
10.0 mg/tab Starch NF
245 mg/tab Pharmaburst C1
2.0 mg/tab Stearic acid
2.0 mg/tab Talc USP

Note: 0.78 mg of Rasagiline Mesylate is equivalent to 0.5 mg of Rasagiline base.

L. Mannitol, 0.3mg/tab aerosil, rasagiline mesylate, starch NF, and starch 1500

were mixed for 5 minutes.

—26—
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2. Purified water USP was poured onto the mixture of step 1 and mixed for 15
seconds.

3. The granulate was dried (outlet temp. 44°C).

4. The granulate was sieved through a 0.6 mesh screen.

5. The granulate was mixed with 0.3 mg/tab aerosil and Pharmaburst™ for 15
minutes.

6. The mixture of step 5 was then mixed with stearic acid and talc for 5 minutes.

7. The tablets were pressed to a hardness of 13 kPa.

The taste of the tablets prepared according to formulation F was not favorable.

Example 7
Disintegration Times and Friability: Table 2

The tablets were tested for disintegration time using USP Disintegration Test Method
(section 701) as described above. The friability was tested according to USP
Friability Test Method for tablets (section 1216) as described above.
Table 2
Tablet Disintegration Times and Friability

Tablet A B C D E F
Disintegration Time 46 40 90 16 | 20 27
(seconds)

Friability (percent) 0.43 0.3 Nodata | 0.37 | 0.1 | No Data

—27—
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CLAIMS:

A solid pharmaceutical composition comprising an active ingredient or a
pharmaceutically acceptable salt thereof, and particles having a non-

filamentous microstructure of at least two sugar alcohols.

The solid pharmaceutical composition of claim 1, wherein the at least two
sugar alcohols are selected from a group consisting of mannitol, xylitol,

sorbitol, maltito]l and lactitol.

The solid pharmaceutical composition of claim 1, wherein the at least two
sugar alcohols are selected from a group consisting of mannitol, sorbitol,

maltitol and xylitol.

The solid pharmaceutical composition of claim 1, wherein the at least two

sugar alcohols are mannitol and sorbitol.

The solid pharmaceutical composition of claim 1, wherein the amount of the
particles having a non-filamentous microstructure is about 50% to about 75%

by weight of the composition.

The solid pharmaceutical composition of claim 5, wherein the amount of the
particles having a non-filamentous microstructure is about 55% to about 65%

by weight of the composition.

The solid pharmaceutical composition of claim 1 further comprising a

disintegrant.

The solid pharmaceutical composition of claim 7, wherein the disintegrant is
selected from the group consisting of kaolin, powdered sugar, sodium starch
glycolate, croscarmellose sodium, carboxymethyl cellulose, microcrystalline

cellulose, crospovidone, sodium alginate, and mixtures thereof.
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10.

11.

12.

13.

14,

15.

16.

17.

18.

The solid pharmaceutical composition of claim 8, wherein the disintegrant is
selected from the group consisting o f croscarmellose s odium, crospovidone,

and mixtures thereof.

The solid pharmaceutical composition of claim 7, wherein the amount of

disintegrant is from about 5% to about 15% by weight of the composition.

The solid pharmaceutical composition of claim 10, wherein the amount of

disintegrant is about 8% by weight of the composition.

The solid pharmaceutical composition of claim 1 further comprising a

supplemental sugar alcohol.
The solid pharmaceutical composition of claim 12, wherein the supplemental
sugar alcohol is selected from the group consisting of mannitol, xylitol,

sorbitol, maltitol and lactitol.

The solid pharmaceutical composition of claim 13, wherein the supplemental

sugar alcohol is xylitol.
The solid pharmaceutical composition of claim 12, wherein the amount of
supplemental sugar alcohol is from about 20% to about 30% by weight of the

composition.

The solid pharmaceutical composition of claim 1 further comprising a

Iubricant.

The solid pharmaceutical composition o f claim 16, wherein the lubricant is

sodium stearyl fumarate.

The solid pharmaceutical composition of claim 1 in a form of a tablet.
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19.

20.

21.

22.

23,

24.

25.

26.

27.

The solid pharmaceutical composition of claims 1, in a form selected from the
group consisting of a capsule, caplet, compressed pill, coated pill, dragee,

sachet, hard gelatin capsule and dissolving strip.

The solid pharmaceutical composition of claim 18 with friability equal to or

less than 1%.

The solid pharmaceutical composition of claim 20 with friability equal to or

less than 0.5%.

The solid pharmaceutical composition of claim 21 with friability equal to or

less than 0.2%.

The solid pharmaceutical composition of claim 1 in a non-lyophilized form.

The solid pharmaceutical composition of claim 1, wherein the solid
pharmaceutical composition disintegrates in the oral cavity of a human within

about 50 seconds.

The solid pharmaceutical composition of claim 24, wherein the solid
pharmaceutical composition disintegrates in the oral cavity of a human within

30 seconds.

The solid pharmaceutical composition of claim 25, wherein the solid
pharmaceutical composition disintegrates in the oral cavity of a human within

20 seconds.

A solid pharmaceutical composition comprising

an active ingredient or a pharmaceutically acceptable salt thereof,

a mixture of a disintegrant, a flow agent and particles having a non-
filamentous microstructure of at least two sugar alcohols,

a supplemental sugar alcohol,

—30—~

1-PH/2125436.1



WO 2006/058250 PCT/US2005/042809

10

15

20

25

30

28.

29.

30.

31.

32.

33.

34.

a supplemental flow agent, and

a supplemental disintegrant.

The solid pharmaceutical composition of claim 27, wherein the at least two
sugar alcohols of the particles having a non-filamentous microstructure are
selected from a group consisting of mannitol, xylitol, sorbitol, maltitol and

lactitol.

The solid pharmaceutical composition of claim 27, wherein the at least two
sugar alcohols of the particles having a non-filamentous microstructure are

selected from a group consisting of mannitol, sorbitol, maltitol and xylitol.

The solid pharmaceutical composition of claim 27, wherein the at least two
sugar alcohols of the particles having a non-filamentous microstructure are

mannitol and sorbitol.

The solid pharmaceutical composition of claim 27, wherein the amount of the
particles having a non-filamentous microstructure is about 50% to about 75%

by weight of the composition.

The solid pharmaceutical composition of claim 31, wherein the amount of the
particles having a non-filamentous microstructure is 55% to 65% by weight of

the composition.

The solid pharmaceutical composition claim 27, wherein the supplemental
disintegrant is selected from the group consisting of kaolin, powdered sugar,
sodium starch glycolate, croscarmellose sodium, carboxymethyl cellulose,
microcrystalline cellulose, crospovidone, sodium alginate, and mixtures

thereof.

The solid pharmaceutical composition of claim 27, wherein the disintegrant is

crospovidone, and the supplemental disintegrant is croscarmellose sodium.
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35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

The solid pharmaceutical composition of claim 27, wherein the amount of
supplemental disintegrant is from about 0.5% to about 5% by weight of the

composition.

The solid pharmaceutical composition of claim 35, wherein the amount of

supplemental disintegrant is 1.5% by weight of the composition.

The solid pharmaceutical composition of claim 35, wherein the amount of

supplemental disintegrant is 1.7% by weight of the composition.

The solid pharmaceutical composition of claim 27, wherein the flow agent is

silicon dioxide, and the supplemental flow agent is silicon dioxide.

The solid pharmaceutical composition of claim 30, wherein the amount of
supplemental flow agentis from about 0.1 to about 1.0% by weight of the

composition.

The solid pharmaceutical composition of claim 39, wherein the amount of

supplemental flow agent is 0.2% by weight of the composition.

The solid pharmaceutical composition of claim 39, wherein the amount of

supplemental flow agent is 0.3% by weight of the composition.

The solid pharmaceutical composition of claim 27, wherein the supplemental
sugar alcohol is selected from the group consisting of mamnnitol, xylitol,

sorbitol, maltitol and lactitol.

The solid pharmaceutical composition of claim 42, wherein the supplemental

sugar alcohol is xylitol.

The solid pharmaceutical composition claim 27, wherein the amount of
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45.

46.

47.

48.

49.

50.

51.

52.

53.

supplemental sugar alcohol is from about 20% to about 30% by weight of the

composition.

The solid pharmaceutical composition of claim 44, wherein the amount of

supplemental sugar alcohol is 21.6% by weight of the composition.

The solid pharmaceutical composition of claim 44, wherein the amount of

supplemental sugar alcohol is 25.7% by weight of the composition.

The solid pharmaceutical composition of claim 27 further comprising a

lubricant.

The solid pharmaceutical composition ofclaim 47, wherein the lubricant is

sodium steary] fumarate.

The solid pharmaceutical composition of claim 27 in a form selected from the

group consisting of a tablet.
The solid pharmaceutical composition of claim 27 in a form selected from the
group consisting of a capsule, caplet, compressed pill, coated pill, dragee,

sachet, hard gelatin capsule and dissolving strip.

The solid pharmaceutical composition of claim 49 with friability equal to or

less than 1%.

The solid pharmaceutical composition of claim 51 with friability equal to or

less than 0.5%.

The solid pharmaceutical composition of claim 52 with friability equal to or

less than 0.2%.
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54.

S5.

56.

57.

58.

59.

The solid pharmaceutical composition of claim 27 in a non-lyophilized form.

The solid pharmaceutical composition of claim 27, wherein the solid
pharmaceutical composition disintegrates in the oral cavity of a human within

about 50 seconds.

The solid pharmaceutical composition of claim 55, wherein the solid
pharmaceutical composition disintegrates in the oral cavity of a human within

30 seconds.

The solid pharmaceutical composition of claim 56, wherein the solid
pharmaceutical composition disintegrates in the oral cavity of a human within

20 seconds.

A solid pharmaceutical composition comprising

70% by weight of the composition of a mixture of a disintegrant, a flow agent
and particles having a non-filamentous microstructure of at least two sugar
alcohols;

21.6% xylitol by weight of the composition;

0.2% silicon dioxide by weight of the composition;

1.5% crosscarmelose sodium by weight of the composition;

2.8% starch by weight of the composition;

0.7% flavoring agent by weight of the composition;

0.3% sweetener by weight of the composition; and

2% sodium stearyl fumarate by weight of the composition.

A solid pharmaceutical composition comprising
63.3% by weight of the composition of a mixture of a disintegrant, a flow

agent and particles having a non-filamentous microstructure of at least two
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60.

61.

62.

sugar alcohols;

25.7% xylitol by weight of the composition;

0.3% silicon dioxide by weight of the composition,;

1.7% croscarmellose sodium by weight of the composition;
3.3% starch by weight of the composition;

1.1% flavoring agent by weight of the composition;

0.5% sweetener by weight of the composition; and

2% sodium stearyl fumarate by weight of the composition.

A solid pharmaceutical composition comprising

245 mg of a mixture of a disintegrant, a flow agent and particles having a non-
filamentous microstructure of at least two sugar alcohols;

77.276 mg of xylitol;

0.6 mg of silicon dioxide;

5.25 mg of crosscarmelose sodium;

10.0 mg of starch;

2.334 mg of a flavoring agent;

1.0 mg of a sweetener; and

6.8 mg of sodium stearyl fumarate.

A solid pharmaceutical composition comprising

94.75 mg of a mixture of a disintegrant, a flow agent and particles having a
non-filamentous microstructure of at least two sugar alcohols;

38.64 mg of xylitol;

0.45 mg of silicon dioxide;

2.265 mg of croscarmellose sodium,

5.0 mg of starch;

1.665 mg of a flavoring agent;

0.75 mg of a sweetener; and

3.0 mg of sodium stearyl fumarate.

A solid pharmaceutical composition comprising an active ingredient or a
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63.

64.

65.

66.

67.

68.

69.

pharmaceutically acceptable salt thereof and a sugar alcohol, which solid
pharmaceutical composition disintegrates in the oral cavity of a human within

50 seconds.

A solid pharmaceutical composition comprising an active ingredient or a
pharmaceutically acceptable salt thereof which is non-lyophilized, which solid
pharmaceutical composition disintegrates in the oral cavity of a human within

50 seconds.

A solid pharmaceutical composition of claim 18 having a hardness of from

about 4 to about 13 kPa.

A solid pharmaceutical composition of claims 1, wherein the particles are co-

processed particles of the at least two sugar alcohols.

A solid pharmaceutical composition of claim 65, wherein the particles are co-

spray dried particles of the at least two sugar alcohols.

A process of making a solid pharmaceutical composition comprising admixing
an active ingredient or a pharmaceutically acceptable salt thereof, and a
mixture of a disintegrant, a flow agent, and particles having a non-filamentous

microstructure of at least two sugar alcohols.

The process of claim 68 further comprising admixing a supplemental sugar

alcohol, a supplemental flow agent and a supplemental disintegrant.

A process of making a solid pharmaceutical composition comprising admixing
245 mg of a mixture of a disintegrant, a flow agent and particles having a non-
filamentous microstructure of at least two sugar alcohols; 77.276 mg of
xylitol; 0.6 mg of silicon dioxide; 5.25 mg of croscarmellose sodium; 10.0 mg
of starch; 2.334 mg of a flavoring agent; 1.0 mg of a sweetener; and 6.8 mg of

sodium stearyl fumarate.
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70. A process of making a solid pharmaceutical composition comprising admixing
94.75 mg of a mixture of a disintegrant, a flow agent and particles having a
non-filamentous microstructure of at least two sugar alcohols; 38.64 mg of

5 xylitol; 0.45 mg of silicon dioxide; 2.265 mg of croscarmellose sodium; 5.0
mg of starch; 1.665 mg of a flavoring agent; 0.75 mg of a sweetener; and 3.0

mg of sodium stearyl fumarate.

10

—37—
1-PH/2125436.1



	Abstract
	Bibliographic
	Description
	Claims

