
PROCESSES FOR PREPARING ( )-2-METHYLPYRROLIDINE AND
(5)-2-METHYLPYRROLIDINE AND TARTRATE SALTS THEREOF
CROSS REFERENCE TO RELATED APPLICATIONS This
application claims the benefit of U.S. Provisional
Application No. 60/927,356, filed May 3, 2007, the
entirety of which is incorporated herein by reference.
BACKGROUND OF THE INVENTION (R)- and
(5)-2-methylpyrrolidine are starting materials useful
in the synthesis of various pharmaceutical products.
For example, (i?)-2-methylpyrrolidine can be used to
prepare many H3 receptor ligands. For this reason,
there has been great interest in developing cost
effective routes to prepare (R)- and (5)-2-methylpy
pOlidine. But the procedures previously developed
either employ costly starting materials or require
many tedious synthetic steps. Pu et al. (Org. Process
Res. & Dev., 2005, 9, 45-50) discloses the preparation
of (7?)-2-methylpyrrolidine L-tartrate by fractional
crystallization of racemic 2- methylpyrrolidine in the
presence of L-tartaric acid. Racemic
2-methylpyrrolidine costs approximately $20/gram. Van
de Kuil et al. (Reel. Trav. Chim. Pays-Bas, 1994, 113,
267-277) discloses a four (4) step synthesis of
(7?)-2-methylpyrrolidine L-tartrate and (S)
-2-methylpyrrolidine D-tartrate from 2-methylpyrroline
(approximately $5/gram). However, the process is
disadvantageous for several reasons. First, the
process requires the preparation of three
intermediates, two of which must be isolated.
Additionally, the process requires isolation of the
intermediate HCl salt by in vacuo removal of glacial
acetic acid and excess 37% aqueous hydrochloric acid,
which is time consuming, expensive, and corrosive.
Moreover, the synthesis requires isolation of an
intermediate by two sequential flash distillations
from potassium hydroxide. Ku et al. (Tetrahedron,
2006, 62, 4584-4589) discloses a four (4) step
synthesis of (7?)-2-methylpyrrolidine hydrochloride
from TV-Boc-L-prolinol. The process is disadvantageous
for several reasons. First, the process requires the
preparation and isolation of three different synthetic
intermediates. Second, the process employs the
environmentally deleterious solvent dichloromethane,
as well as corrosive gaseous hydrochloric acid and
phosphoric acid. Third, the process employs expensive
lithium iodide (approximately $13/gram). In addition,
the resulting hydrochloride salt is very
hygroscopic.Zhao et al. (J. Org. Chem., 2006, 71,
4336-4338) discloses a four (4) step synthesis of (
)-2-methylpyrrolidine benzenesulfonate from
-Boc-L-proline. The process is disadvantageous for
several reasons. First, the process requires the
preparation and isolation of three (3) separate
synthetic intermediates. Second, the process employs
corrosive reagents such as phosphoric acid, boron
trifluoride etherate, sodium hydroxide, sodium
borohydride, and Super-Hydride(r). A need exists for a
process to prepare (R)- and (5)-2-methylpyrrolidine
that is short, safe, inexpensive, commercially
scalable, and which can be performed without the need
to isolate multiple synthetic intermediates. SUMMARY
OF THE INVENTION We have surprisingly found that
(i?)-2-methylpyrrolidine L-tartrate and (5)-2-
methylpyrrolidine D-tartrate can be prepared in two
steps from inexpensive 2- methylpyrroline using
non-corrosive reagents without the necessity of
isolating any synthetic intermediates. In one
embodiment, the present invention provides processes
for preparing (i?)-2-methylpyrrolidine L-tartrate,
comprising the steps of: (a) hydrogenating
2-methylpyrroline in a mixture comprising an alcohol
solvent and a hydrogenation catalyst; (b) optionally
removing the hydrogenation catalyst from the mixture;
(c) dissolving L-tartaric acid in the mixture to form
a solution; (d) crystallizing (7?)-2-methylpyrrolidine
L-tartrate from the solution; and (e) isolating the
crystalline (/?)-2-methylpyrrolidine L-tartrate.
Preferably, the hydrogenation catalyst is a platinum
catalyst. Preferably, the platinum catalyst is
platinum (IV) oxide. More preferably, the platinum
catalyst is 5% Pt- C. Preferably, the alcohol solvent
is a mixture of ethanol and methanol. More preferably,
the alcohol solvent is a mixture of ethanol and
methanol at a ratio of about 2:1 to about 3:1 (v/v).
Preferably, step (a) is performed at ambient
temperature. Preferably, the platinum catalyst is
removed in step (b) by filtration. Preferably, the
isolated (i?)-2-methylpyrrolidine L-tartrate has an
optical purity of at least 50% ee. Optionally, the
process further comprises the steps of: (f)
recrystallizing the isolated (i?)-2-methylpyrrolidine
L-tartrate;(g) isolating the recrystallized
(i?)-2-methylpyrrolidine L-tartrate; and 



(h) optionally repeating steps (f) and (g).
Optionally, the process further comprises the step of
reacting the isolated recrystallized
(i?)-2-methylpyrrolidine L-tartrate with a base to
provide (R)-2- methylpyrrolidine. Preferably, the
process further comprises the step of converting the
prepared (R)-2- methylpyrrolidine L-tartrate into a
pharmaceutical composition, preferably an H3 receptor
ligand, preferably
2-(6-{2-[(2i?)-2-methyl-l-pyrrolidin-l-yl]ethyl}-2-nap
hthalen-2-yl)-2Hpyridazin- 3-one: In one embodiment,
the present invention provides a process for preparing
6-{4-[3- ((R)-2-methyl-pyrrolidin-
1-yl)-propoxy]-phenyl}-2H-pyridazin-3-one : comprising
the steps of: (Ia) hydrogenating 2-methylpyrroline in
a mixture comprising an alcohol solvent and a
hydrogenation catalyst; (Ib) optionally removing the
hydrogenation catalyst from the mixture; (Ic)
dissolving L-tartaric acid in the mixture to form a
solution; (Id) crystallizing (R)-2-methylpyrrolidine
L-tartrate from the solution; (Ie) isolating the
crystalline (R)-2-methylpyrrolidine L-tartrate; and
(2) reacting the (R)-2-methylpyrrolidine L-tartrate
with a base to form (R)-2- methylpyrrolidine free
base; and (3) reacting the (R)-2-methylpyrrolidine
with 6-[4-(3-halo-propoxy)-phenyl]- 2H-pyridazin-3-one
for a time and under conditions sufficient to form
(R)-6-{4-[3-(2-
methyl-pyrrolidin-l-yl)-propoxy]-phenyl}-2H-pyridazin-
3-one.Preferably, the
6-[4-(3-halo-propoxy)-phenyl]-2H-pyridazin-3-one is
prepared by the steps of: (a) contacting
l-(4-hydroxy-phenyl)-ethanone with 1,3-dihalopropane,
for a time and under conditions sufficient to form
l-[4-(3-halo-propoxy)-phenyl]-ethanone; and (b)
contacting the l-[4-(3-halo-propoxy)-phenyl]-ethanone
with glyoxalic acid for a time and under conditions
sufficient to produce
6-[4-(3-halo-propoxy)-phenyl]-2Hpyridazin- 3-one. The
present invention also provides processes for
preparing (S)-2- methylpyrrolidine D-tartrate,
comprising the steps of: (a) hydrogenating
2-methylpyrroline in a mixture comprising an alcohol
solvent and a hydrogenation catalyst; (b) optionally
removing the hydrogenation catalyst from the mixture;
(c) dissolving D-tartaric acid in the mixture to form
a solution; (d) crystallizing (5)-2-methylpyrrolidine
D-tartrate from the solution; and (e) isolating the
crystalline (S)-2-methylpyrrolidine D-tartrate.
Preferably, the hydrogenation catalyst is a platinum
catalyst. Preferably, the platinum catalyst is
platinum (IV) oxide. More preferably, the platinum
catalyst is 5% Pt- C. Preferably, the alcohol solvent
is a mixture of ethanol and methanol. More preferably,
the alcohol solvent is a mixture of ethanol and
methanol at a ratio of about 2:1 to about 3:1 (v/v).
Preferably, step (a) is performed at ambient
temperature. Preferably, the platinum catalyst is
removed in step (b) by filtration. Preferably, the
isolated (5)-2-methylpyrrolidine D-tartrate has an
optical purity of at least 50% ee. Optionally, the
process further comprises the steps of: (f)
recrystallizing the isolated (5)-2-methylpyrrolidine
D-tartrate; (g) isolating the recrystallized
(5)-2-methylpyrrolidine D-tartrate; and (h) optionally
repeating steps (f) and (g). Optionally, the process
further comprises the step of reacting the isolated
recrystallized (5)-2-methylpyrrolidine D-tartrate with
a base to provide (5)-2- methylpyrrolidine.Optionally,
the process further comprises the step of converting
the prepared (5)-2- methylpyrrolidine D-tartrate into
an H3 receptor ligand, preferably 2-(6-{2-[(2S)-2-
methyl-1-pyrrolidin- 1-yl]
ethyl}-2-naphthalen-2-yl)-2H-pyridazin-3 -one:
DETAILED DESCRIPTION OF THE INVENTION Definitions
"About" refers to a range of values  10% of a
specified value; for example, the phrase "about 50"
includes  10% of 50, or from 45 to 55. "Alcohol
solvent" refers to a C -C6alkyl alcohol or a mixture
of C -C6alkyl alcohols. "Commercial scale" refers to a
single batch of at least about 500 grams.
"Crystallizing" refers to causing crystals to form. "H
receptor ligand" refers to a compound that interacts
with the histamine H3 receptor as an antagonist,
agonist, or partial agonist. "Heterogeneous catalyst"
refers to a hydrogenation catalyst that is not soluble
in an 



alcohol solvent. "Homogeneous catalyst" refers to a
hydrogenation catalyst that is soluble in an alcohol
solvent. "Hydrogenation catalyst" refers to a
composition suitable for catalyzing the reaction of 2-
methylpyrroline with hydrogen to form
2-methylpyrrolidine. "Isolating" refers to separating
a component (e.g., a reagent or product) from a
mixture. "Optical purity" refers to the proportion of
one enantiomer in a mixture of enantiomers, and is
expressed as enantiomeric excess (% ee), which is
defined as (|i? - S\/(R + S))* 100%, wherein R and S
are the respective fractions of enantiomers such that
+ = 1. "Pharmaceutical product" refers to a compound
or composition that can be used to treat a disease,
condition, or disorder in a human. "Platinum catalyst"
refers to a hydrogenation catalyst that contains
platinum. "Purifying" refers to increasing the purity
of a compound."Purity" refers to the percentage by
weight of one component in a mixture. "Solution"
refers to a solvent containing a substance(s) that is
at least partially dissolved; and which may contain an
undissolved (e.g., solid) substance(s). All
publications referenced herein are incorporated by
reference in their entireties for all purposes.
Description The present invention provides processes
for preparing (i?)-2-methylpyrrolidine Ltartrate or
(S)-2-methylpyrrolidine D-tartrate, comprising the
steps of: (a) hydrogenating 2-methylpyrroline in a
mixture comprising an alcohol solvent and a
hydrogenation catalyst; (b) optionally removing the
hydrogenation catalyst from the mixture; (c)
dissolving L-tartaric acid or D-tartaric acid in the
mixture to form a solution; (d) crystallizing
(i?)-2-methylpyrrolidine L-tartrate or
(S)-2-methylpyrrolidine Dtartrate from the solution;
and (e) isolating the crystalline
(i?)-2-methylpyrrolidine L-tartrate or (5)-2-
methylpyrrolidine D-tartrate. Step a In step (a),
2-methylpyrroline is hydrogenated in a mixture
comprising an alkyl alcohol solvent and a
hydrogenation catalyst. The 2-methylpyrroline used in
the hydrogenation reaction may be purchased from
commercial sources (e.g., Sigma-Aldrich Corp.; St.
Louis, MO). An important benefit of the present
process is that 2- methylpyrroline is less expensive
than other starting materials used for the production
of (R)- and (S)-2-methylpyrrolidine. The hydrogenation
catalyst used in the reaction may be purchased from
commercial sources (e.g., Sigma-Aldrich Corp.; St.
Louis, MO). The hydrogenation catalyst can be a
homogeneous catalyst or a heterogeneous catalyst.
Examples of hydrogenation catalysts include, but are
not limited to, platinum catalysts. Examples of
platinum catalysts include, but are not limited to,
platinum on carbon (Pt/C), platinum (IV) oxide, and
mixtures thereof. Examples of homogeneous catalysts
include, but are not limited to,
chlorotris(triphenylphosphine)rhodium (Wilkinson's
catalysts) and catalysts disclosed in U.S. Patent Nos.
4,581,417, 4,631,315, and 5,670,437. Preferably, the
hydrogenation catalyst is platinum (IV) oxide. More
preferably, the hydrogenation catalyst is 5% Pt-C.The
alcohol solvent used in the reaction is a Cj-C alkyl
alcohol or a mixture OfC 1- Qalkyl alcohols. Examples
of d-C 6alkyl alcohols include, but are not limited
to, methanol, ethanol, isopropanol, and n-butanol.
Preferably, the alcohol solvent comprises ethanol.
Preferably, the alcohol solvent comprises methanol.
More preferably, the alcohol solvent is a mixture of
ethanol and methanol. More preferably, the alcohol
solvent is a mixture of ethanol and methanol at a
ratio of about 0.5:1 to about 10:1 (v/v). More
preferably, the alcohol solvent is a mixture of
ethanol and methanol at a ratio of about 1:1 to about
5:1 (v/v). More preferably, the alcohol solvent is a
mixture of ethanol and methanol at a ratio of about
2:1 to about 3:1 (v/v). More preferably, the alcohol
solvent is a mixture of ethanol and methanol at a
ratio of about 2.4: 1 (v/v). The alcohol solvent may
be present in any suitable amount in the step (a)
reaction mixture. Preferably, the alcohol solvent
comprises at least about 50% (w/w) of the reaction
mixture. More preferably, the alcohol solvent
comprises at least about 70% (w/w) of the reaction
mixture. More preferably, the alcohol solvent
comprises at least about 90% (w/w) of the reaction
mixture. More preferably, the alcohol solvent
comprises at least about 95% (w/w) of the reaction
mixture. Notably, C!-C6alkyl alcohols are more readily
removed from the reaction mixture as compared to
acetic acid. In addition, Ci- C6alkyl alcohols are
non-corrosive. The hydrogen (H2) used in the
hydrogenation reaction may be added to the reaction
mixture as a gas, such as by performing the reaction
in a hydrogen atmosphere, or 



generated in situ, such as by treatment OfH2PtCl or
RhCl with NaBH (see Brown and Sivasankaran, J. Am.
Chem. Soc. 1962, 84, 2828). In certain embodiments,
the hydrogenation reaction is performed by adding
gaseous hydrogen to the reaction mixture. In preferred
embodiments, the hydrogenation is performed above
atmospheric pressure. In certain embodiments, the
reaction is performed by generating hydrogen in situ.
The hydrogenation reaction may be performed at any
suitable temperature. Preferably, the reaction is
performed at ambient temperature. An advantage of the
present process is that the hydrogenation reaction is
performed in a non-corrosive alkyl alcohol solvent.
Another advantage of the present process is that the
product of the hydrogenation reaction (i.e.,
2-methylpyrrolidine) is obtained directly without the
need to prepare or isolate intermediates, such as
intermediate salts. Step ( )Step (b) is an optional
step. In step (b), the hydrogenation catalyst is
removed from the hydrogenation reaction mixture.
Preferably, the hydrogenation catalyst is removed from
the hydrogenation reaction mixture after step (a).
Preferably, step (b) is performed prior to step (d),
particularly when the hydrogenation catalyst is a
heterogeneous catalyst. Suitable methods for removing
the hydrogenation catalyst include, but are not
limited to, filtering, decanting, and centrifuging. In
certain embodiments, the hydrogenation catalyst is
removed by filtration. While hydrogenation catalysts
are generally precious metal-based, an advantage of
the present process is that the hydrogenation catalyst
may be removed from the mixture, recycled and reused
in subsequent hydrogenation reactions {see, e.g., US
5,554,353 (Schneider et al.); EP 1 739 104 Al
(Kobayashi et al.); Setty-Fichman, et al., J MoI. Cat.
A: Chem., 1999, 144(1), 159-163. Step (c In step (c),
L-tartaric acid or D-tartaric acid is dissolved in the
hydrogenation reaction mixture to form a solution. If
the desired product is (i?)-2-methylpyrrolidine, then
L-tartaric acid is used. If the desired product is
(S)-2-methylpyrrolidine, then D-tartaric acid is used.
The L-tartaric acid or D-tartaric acid used in the
present process may be purchased from commercial
sources (e.g., Sigma-Aldrich Corp.; St. Louis, MO).
Preferably, the solution formed in step (e) is
homogeneous. If the solution is not homogeneous (e.g.,
contains undissolved particles), the solution is
preferably heated to promote dissolution. An advantage
of the present process is that it does not require the
2- methylpyrrolidine prepared in the hydrogenation
reaction to be isolated from the reaction mixture
before the addition of tartaric acid. This makes the
process simpler, faster, less expensive, and less
wasteful as compared to prior art processes. Step ()
In step (d), ( )-2-methylpyrrolidine L-tartrate or
(5)-2-methylpyrrolidine D-tartrate is crystallized
from the solution prepared in step (c). If L-tartaric
acid is added in step (c), then
(Z?)-2-methylpyrrolidine L-tartrate is crystallized
from the solution in step (d). IfDtartaric acid is
added in step (c), then (5)-2-methylpyrrolidine
D-tartrate is crystallized from the solution in step
(d). Any suitable method may be used to crystallize
(R)-2- methylpyrrolidine L-tartrate or
(5)-2-methylpyrrolidine D-tartrate from the solution.
Incertain embodiments, the solution is heated to
promote dissolution, and then cooled to induce
crystallization. Step e In step (e), the crystalline
(i?)-2-methylpyrrolidine L-tartrate or (S)-2-
methylpyrrolidine D-tartrate is isolated. If
L-tartaric acid is added in step (c), then (R)-2-
methylpyrrolidine L-tartrate is crystallized from the
solution in step (d) and isolated in step (e). If
D-tartaric acid is added in step (c), then
(5)-2-methylpyrrolidine D-tartrate is crystallized
from the solution in step (d) and isolated in step
(e). Suitable methods for isolating the crystalline
(i?)-2-methylpyrrolidine L-tartrate or
(5)-2-methylpyrrolidine Dtartrate include, but are not
limited to, filtering, decanting, and centrifuging. An
advantage of the present process is that the product
can be isolated by simple filtration. Preferably, the
(i?)-2-methylpyrrolidine L-tartrate or
(5)-2-methylpyrrolidine D-tartrate is isolated by
filtration. It is understood that the isolated
(i?)-2-methylpyrrolidine L-tartrate is likely to
contain some (5)-2-methylpyrrolidine L-tartrate, and
the isolated (S)-2-methylpyrrolidine D-tartrate is
likely to contain some (i?)-2-methylpyrrolidine
D-tartrate, which will reduce the optical purity of
the isolated product. Preferably, the isolated
(i?)-2-methylpyrrolidine L-tartrate or
(5)-2-methylpyrrolidine D-tartrate has an optical
purity of at least 40% ee. More preferably, the
isolated (i?)-2-methylpyrrolidine L-tartrate or (5)-2-
methylpyrrolidine D-tartrate has an optical purity of
at least 50% ee. More preferably, the isolated
(7?)-2-methylpyrrolidine L-tartrate or
(5)-2-methylpyrrolidine D-tartrate has an optical
purity of at least 55% ee. Optional additional steps 



The present process for preparing
(i?)-2-methylpyrrolidine L-tartrate or (S)-2-
methylpyrrolidine D-tartrate is advantageous in that
it utilizes inexpensive and noncorrosive reagents and
solvents, can be conveniently and inexpensively
conducted at temperatures between 0 0C and 25 C,
requires the preparation of only one intermediate
compound, does not require the isolation of synthetic
intermediates, permits catalyst recycling, and
provides a product that can be isolated by simple
filtration and then used in subsequent processes. The
isolated product is a tartrate acid addition salt of
(R)- or (S)-2- methylpyrrolidine free base. If
desired, the salt may be converted to (R)- or (S)-2-
methylpyrrolidine free base. The resulting free base
may be isolated using techniquesknown in the art.
Preferably, the free base may be generated in situ and
used in the next synthetic step without isolation. The
methods described herein are applicable to both the
isolated 2-methylpyrrolidine free base and the
2-methylpyrrolidine free base generated in situ in a
reaction mixture. Thus, in certain embodiments the
process further comprises the step of: reacting the
isolated (i?)-2-methylpyrrolidine L-tartrate or
(5)-2-methylpyrrolidine D-tartrate with a base to
provide (i?)-2-methylpyrrolidine or
(5)-2-methylpyrrolidine. Suitable bases for use in
this reaction include, but are not limited to,
ammonium hydroxide, alkali metal hydroxides (e.g.,
sodium hydroxide, potassium hydroxide), alkylamines
(e.g., triethylamine, diisopropylethylamine), and
mixtures thereof. Suitable solvents for use in this
reaction include, but are not limited to, diethyl
ether and dichloromethane. In addition, the
2-methylpyrrolidine free base can be generated from
the corresponding tartrate salt using ion-exchange
resin using procedures known to those in the art.
Preferably, the prepared (i?)-2-methylpyrrolidine
L-tartrate, (S)-2- methylpyrrolidine D-tartrate,
(i?)-2-methylpyrrolidine, or (5)-2-methylpyrrolidine
has an optical purity of at least 50% ee. This means
that the major enantiomer constitutes 75% of the
mixture, and the minor enantiomer 25% (50% ee =
((0.75-0.25)/(0.75+0.25)*100%). This level of purity
is often sufficient for the product to be used as a
reagent in a subsequent synthetic process. For
example, when (i?)-2-methylpyrrolidine L-tartrate
having an optical purity of 50% ee is used to prepare
a compound having an additional stereogenic center(s),
the reaction will produce a mixture of diastereomers,
and the minor diastereomer(s) formed from the
(5)-2-methylpyrrolidine may be removed during ordinary
purification of the major diastereomer(s) formed from
the (R)-2-methylpyrrolidine. If a higher level of
optical purity is desired, the obtained
(i?)-2-methylpyrrolidine L-tartrate or
(5)-2-methylpyrrolidine D-tartrate may be
recrystallized. Therefore, in certain embodiments the
process may further comprise the steps of: (f)
recrystallizing the isolated (R)-2-methylpyrrolidine
L-tartrate or (5)-2- methylpyrrolidine D-tartrate; (g)
isolating the recrystallized (i?)-2-methylpyrrolidine
L-tartrate or (5)-2- methylpyrrolidine D-tartrate; and
(h) optionally repeating steps (f) and (g). Step fflIn
step (f), the (7?)-2-methylpyrrolidine L-tartrate or
(5)-2-methylpyrrolidine Dtartrate isolated in step (e)
is recrystallized. Suitable methods for
recrystallizing the isolated (i?)-2-methylpyrrolidine
L-tartrate or (5)-2-methylpyrrolidine D-tartrate
include, but are not limited to, dissolving the
isolated tartrate salt in a suitable solvent and then
cooling the solution to promote crystallization.
Suitable recrystallization solvents include, but are
not limited to, alcohol solvents. Preferably, the
recrystallization solvent is an alcohol solvent
comprising at least about 70% (v/v) of ethanol and
methanol. More preferably, the recrystallization
solvent is an alcohol solvent comprising at least
about 70% (v/v) of ethanol and methanol at a ratio of
about 1:1 to about 5:1 (v/v). More preferably, the
recrystallization solvent is an alcohol solvent
comprising at least about 70% (v/v) of ethanol and
methanol at a ratio of about 2:1 to about 3:1 (v/v).
More preferably, the recrystallization solvent is an
alcohol solvent comprising at least about 90% (v/v) of
ethanol and methanol. More preferably, the
recrystallization solvent is an alcohol solvent
comprising at least about 90% (v/v) of ethanol and
methanol at a ratio of about 1:1 to about 5:1 (v/v).
More preferably, the recrystallization solvent is an
alcohol solvent comprising at least about 90% (v/v) of
ethanol and methanol at a ratio of about 2:1 to about
3:1 (v/v). Step (g) In step (g), the recrystallized
(i?)-2-methylpyrrolidine L-tartrate or (S)-2-
methylpyrrolidine D-tartrate is isolated. Suitable
methods for isolating the recrystallized tartrate salt
include, but are not limited to, filtering, decanting,
and centrifuging. Preferably, the recrystallized
(/?)-2-methylpyrrolidine L-tartrate or
(5)-2-methylpyrrolidine D-tartrate is isolated by
filtration. Subjecting the tartrate salt isolated in
step (e) to a single recrystallization sequence
according to steps (f) and (g) preferably provides
isolated (/?)-2-methylpyrrolidine Ltartrate 



or (5)-2-methylpyrrolidine D-tartrate having an
optical purity of at least 80% ee. More preferably,
the (i?)-2-methylpyrrolidine L-tartrate or
(S)-2-methylpyrrolidine Dtartrate isolated in step (g)
has an optical purity of at least 85% ee. An optical
purity of 85% ee means that the major enantiomer
constitutes more than 92% of the mixture, and the
minor enantiomer less than 8% (84% ee =
((0.925-0.075)/(0.925+0.075)*100%), which is often of
sufficient purity for use in subsequent synthetic
processes. Step (h)If higher optical purity is
desired, the recrystallization sequence (i.e., steps
(f) and (g)) may be repeated one or more times to
increase the optical purity of the (R)-2-
methylpyrrolidine L-tartrate or
(5)-2-methylpyrrolidine D-tartrate. After two
recrystallizations, the (i?)-2-methylpyrrolidine
L-tartrate or (5)-2-methylpyrrolidine Dtartrate
preferably has an optical purity of at least 90% ee.
More preferably, the isolated recrystallized
(i?)-2-methylpyrrolidine L-tartrate or
(S)-2-methylpyrrolidine D-tartrate has an optical
purity of at least 93% ee. After three (3)
recrystallizations, the (R)-2- methylpyrrolidine
L-tartrate or (5)-2-methylpyrrolidine D-tartrate
preferably has an optical purity of at least 95% ee.
More preferably, the isolated recrystallized (i?)-2-
methylpyrrolidine L-tartrate or
(5r)-2-methylpyrrolidine D-tartrate has an optical
purity of at least 97% ee. After four (4)
recrystallizations, the (R)-2-methylpyrrolidine
L-tartrate or (S)-2-methylpyrrolidine D-tartrate
preferably has an optical purity of at least 98% ee.
Free base Optionally, the process may further comprise
the step of reacting the isolated recrystallized
(R)-2-methylpyrrolidine L-tartrate or
(5)-2-methylpyrrolidine D-tartrate with a base to
provide (R)-2-methylpyrrolidine or
(5)-2-methylpyrrolidine. Suitable bases for use in
this reaction include, but are not limited to,
ammonium hydroxide, alkali metal hydroxides (e.g.,
sodium hydroxide, potassium hydroxide), alkylamines
(e.g., triethylamine, diisopropylethylamine), and
mixtures thereof. Suitable solvents for use in this
reaction include, but are not limited to, diethyl
ether and dichloromethane. In addition, the
2-methylpyrrolidine free base can be generated from
the corresponding tartrate salt using ion-exchange
resin using procedures known to those in the art. The
resulting free base may be isolated using techniques
known in the art. Preferably, the free base may be
generated in situ and used in the next synthetic step
without isolation. The methods described herein are
applicable to both the isolated 2- methylpyrrolidine
free base and the 2-methylpyrrolidine free base
generated in situ in a reaction mixture. Additional
compounds In addition to providing convenient methods
of preparing (R)- and (S)-2- methylpyrrolidine and
their respective tartaric acid salts, the present
invention also provides methods for incorporating
2-methylpyrrolidine into other compounds, in
particular, pharmaceutically useful compounds. The
(R)-2-methylpyrrolidine L-tartrate
or(5)-2-methylpyrrolidine D-tartrate obtained after
steps (e), (g) or (h) may be used. In certain
embodiments, an initial step in the conversion may be
to transform the (R)-2- methylpyrrolidine L-tartrate
or (S) -2-methylpyrrolidine D-tartrate salt form into
the corresponding free base form (i.e.,
(i?)-2-methylpyrrolidine or (5)-2-methylpyrrolidine,
respectively) by reaction with a base or an ion
exchange resin. This (R)-2- methylpyrrolidine or
(S)-2-methylpyrrolidine, whether isolated or prepared
in situ, may then be used to prepare a number of
pharmaceutical compounds, for example, histamine-3
receptor ligands, known in the art. For example, the
(/?)-2-methylpyrrolidine or (5)-2-methylpyrrolidine
prepared by the foregoing processes may be converted
into an H3 receptor antagonist and/or inverse agonist
of formula (I): wherein R2 is or a pharmaceutically
acceptable salt thereof.Suitable methods for preparing
a compound of formula (I) from 2- methylpyrrolidine
are described in WO 2007/009741, and may be adapted
for use with the (i?)-2-methylpyrrolidine or (S)
-2-methylpyrrolidine prepared in accordance with
foregoing processes. For example, a solution of 1,1
dimethylethyl 4-{4-[(3-
chloropropyl)oxy]phenyl}-3-oxo-l-piperazinecarboxylate
dissolved in 2 butanone may be provided. Potassium
carbonate, potassium iodide and
(#)-2-methylpyrrolidine or (S)-2- methylpyrrolidine
free base may be added, and the mixture heated at 80C
for 24 hours. The reaction may then be cooled to room
temperature and partitioned between EtOAc and water.
The organic phase may be dried and concentrated, the
residue purified by flash chromatography and the
appropriate fractions combined and concentrated to
give a BOCprotected amine of formula (II): wherein R
is (/. e., the compound 1,1-dimethylethyl 4-(4- {[3-
(2i?-methyl-1-pyrrolidinyl)propyl]oxy }phenyl)-3-oxo-
1-piperazinecarboxylate or 1,1- dimethylethyl
4-(4-{[3-(25-methyl-l-pyrrolidinyl)propyl]oxy}phenyl)-
3-oxo-lpiperazinecarboxylate). The BOC protecting
group in the compound of formula (II) can 



then be removed (e.g., by reaction with
trifluoroacetic acid) to form an amine of formula
(III): wherein R2 is . The amine of formula (III) can
then be reacted with a carboxylic acid chosen from
4-cyanobenzoic acid, 4-(l-azetidinylcarbonyl)benzoic
acid, 2,4-difluorobenzoic acid, 3,5-difluorobenzoic
acid, 4-fluorobenzoic acid, 1-methyllH-
l,2,3-triazole-4-carboxylic acid,
l,5-dimethyl-l//-pyrazole-3-carboxylic acid, 1-
methyl-5-oxo-3-pyrrolidinecarboxylic acid,
3,5-dimethyl-4-isoxazolecarboxylic acid, 1,3-dimethyl-
l -pyrazole-5-carboxylic acid, 2,3-difluorobenzoic
acid, 2,5-difluorobenzoic acid, 2,6-difluorobenzoic
acid, and 3,4-difluorobenzoic acid to form a compound
of formula (I). The
l,l-dimethylethyl-4-{4-[(3-chloropropyl)oxy]phenyl}-3-
oxo-lpiperazinecarboxylate used in the preparation of
the BOC-protected amine of formula (II) can be
prepared by reacting l-bromo-3-chloropropane with
l,l-dimethylethyl-4-(4- hydroxyphenyl)-3-oxo-l
-piperazinecarboxylate, which can be prepared by
catalytic hydrogenolysis of
l,l-dimethylethyl-3-oxo-4-{4-[(phenylmethyl)oxy]phenyl
}-lpiperazinecarboxylate, which can be prepared by
reacting methanesulfonyl chloride with 1,1
-dimethylethyl-(2-hydroxyethyl)[2-oxo-2-( {4-
[(phenylmethyl)oxy]phenyl}amino)ethyl] carbamate,
which can be prepared by BOC protection of
N2-(2-hydroxyethyl)-N
1-{4-[(phenylmethyl)oxy]phenyl}glycinamide, which can
be prepared by reacting 4-[(phenylmethyl)oxy] aniline
with chloroacetyl chloride and then 2-aminoethanol. As
an alternative to BOC, other nitrogen protecting
groups known in the art may be used. Examples of
suitable nitrogen protecting groups are described in
Green, T.W.; Wutz, P.G.M. Protective Groups in Organic
Synthesis, 2d ed.; John Wiley and Sons: New York,
1991. Thus one embodiment of the invention relates to
a process for preparing a compound of formula (I):
wherein R1 and R2 are defined as set forth above
comprising the steps of: (Ia) hydrogenating
2-methylpyrroline in a mixture comprising an alcohol
solvent and a hydrogenation catalyst; (Ib) optionally
removing the hydrogenation catalyst from the mixture;
(Ic) dissolving L-tartaric acid in the mixture to form
a solution; (Id) crystallizing (R)-2-methylpyrrolidine
L-tartrate from the solution; (Ie) isolating the
crystalline (R)-2-methylpyrrolidine L-tartrate;
and(2a) converting the isolated
(R)-2-methylpyrrolidine L-tartrate into a compound of
formula I. This process may optionally further include
the steps of: (If) recrystallizing the isolated
(i?)-2-methylpyrrolidine L-tartrate; (Ig) isolating
the recrystallized (i?)-2-methylpyrrolidine
L-tartrate; and (Ih) optionally repeating steps (f)
and (g). In another embodiment, the invention relates
to a process for preparing a compound of formula (I):
wherein R and R are defined as set forth above
comprising the steps of: (Ia) hydrogenating
2-methylpyrroline in a mixture comprising an alcohol
solvent and a hydrogenation catalyst; (Ib) optionally
removing the hydrogenation catalyst from the mixture;
(Ic) dissolving L-tartaric acid in the mixture to form
a solution; (Id) crystallizing (R)-2-methylpyrrolidine
L-tartrate from the solution; (Ie) isolating the
crystalline (R)-2-methylpyrrolidine L-tartrate; (If)
reacting the (/?)-2-methylpyrrolidine L-tartrate with
a base to provide (R)-2- methylpyrrolidine; (2)
reacting the (R)-2-methylpyrrolidine with a protected
amine of formula (Ia) wherein PG is a protecting
group, to form a protected amine of formula (II) (3)
removing the protecting group from the protected amine
of formula (III) to form an amine of formula (III)(4)
reacting the amine of formula (III) with a carboxylic
acid chosen from 4- cyanobenzoic acid,
4-(l-azetidinylcarbonyl)benzoic acid,
2,4-difluorobenzoic acid, 3,5- difluorobenzoic acid,
4-fluorobenzoic acid, l-methyl-l
H-l,2,3-triazole-4-carboxylic acid, l,5-dimethyl-l
H-pyrazole-3 -carboxylic acid,
l-methyl-5-oxo-3-pyrrolidinecarboxylic acid,
3,5-dimethyl-4-isoxazolecarboxylic acid, 1,3-dimethyl-
lH-pyrazole-5 -carboxylic acid, 2,3-difluorobenzoic
acid, 2,5-difluorobenzoic acid, 2,6-difluorobenzoic
acid, and 3,4-difluorobenzoic acid to form a compound
of formula (I). This process may optionally further
include the steps of: (If) recrystallizing the
isolated (i?)-2-methylpyrrolidine L-tartrate; (Ig)
isolating the recrystallized (J?)-2-methylpyrrolidine
L-tartrate; and (Ih) optionally repeating steps (f)
and (g). Preferably, the protecting group is BOC.
Another compound which demonstrates histamine-3
receptor ligand activity is 2- 



(6-{2-[(2i?)-2-methyl-l-pyrrolidin-l-yl]-ethyl}-2-naph
thalen-2-yl)-2 H-pyridazin-3-one. One process for the
preparation of this compound is described in US
2005/0256127. 6-Bromo-naphthalen-2-ol can be treated
with any suitable trifluoromethanesulfonic reagent in
the presence of an organic base to provide a
trifluoro-methanesulfonic acid 6-
bromo-naphthalen-2-yl ester. Examples of suitable
trifluoromethanesulfonic reagents are, for example,
trifiuoromethanesulfonyl acid anhydride,
trifluoromethanesulfonyl chloride,
N-phenyltrifluoromethanesulfonimide,
trifluoromethanesulfonyl- 1- -H-imidazole,
trifluoromethanesulfonyl acid anilide,
trifluoromethanesulfony acid-2-nitrophenyl ester,
trifluoromethanesulfony- 1acid-4-nitrophenyl ester.
Examples of organic base are, for example,
triethylamine, diisopropylamine,
diisopropylethylamine, 2,6-lutidine, pyridine, and
l,8-diazabicyclo[5.4.0]undec-7-ene (DBU). The reaction
can be accomplished in any suitable organic solvent.
Examples of suitable solvents are CH2Cl , dimethyl
ether (DME), and toluene. The reaction also can be
carried out in a biphasic condition where an inorganic
base is used. For example, suitableinorganic bases are
K3PO4, NaHCO3, Na2CO3, NaOH, and the like. The
preferred solvent is toluene. Typically, the reaction
is accomplished in biphasic conditions, for example
use of toluene and 30% potassium phosphate, at low
temperatures. The preferred temperature range for the
reaction is from about -5 C to about 0 C. The
trifluoro-methanesulfonic acid 6-bromo-naphthalen-2-yl
ester is converted to 2-bromo-6-vinyl-naphthalene via
reaction with a vinyltrifluoroborate reagent. Suitable
vinyltrifluoroborate reagents are, for example,
potassium vinyltriflurorborate, 2-vinyl-
4,4,5,5-tetramethyl-l,3,2-dioxaborolane, dibutyl
vinylboronate. The reagent is used in an ,amount of
from about 1.0 molar equivalent to about 1.5 molar
equivalents relative to the trifluoro-methanesulfonic
acid 6-bromo-naphthalen-2-yl ester. Typically, the
reaction is carried out in a polar organic solvent,
for example an alcohol, and a basic solution, for
example a metal carbonate solution. A preferred
solvent is ethanol. Examples of other solvents that
can be used for the reaction are n-propanol,
iso-propanol, methanol, and other suitable alcohols.
The metal carbonate preferably is cesium carbonate.
Alternatively, other salts, for example Na2CO3, and
K3PO4 also can be used. The amount of metal carbonate
for the reaction is from about 2 molar equivalents to
about 4 molar equivalents relative to the
trifluoro-methanesulfonic acid 6-bromo-naphthalen-2-yl
ester. The reaction is accomplished in the presence of
a palladium catalyst and an organic amino base, for
example, such as triethylamine, diisopropylamine, and
the like. Examples of palladium catalysts for the
reaction include, but are not limited to,
tetrakis(triphenylphosphine)palladium, PdCl2(dppf)2,
PdCl2(Ph3P)2, and PdCl2(CH3CN)2. The preferred
palladium catalyst is
tetrakis(triphenylphosphine)palladium.
2-Bromo-6-vinyl-naphthalene may treated with an
(^?)-2-methylpyrrolidine anion generated with
n-butyllithium to provide
l-[2-(6-bromo-naphthalen-2-yl)-ethyl]-(i?)-2-
methyl-pyrrolidine. The method described in
US2005/0256127 may be improved by preparing (R)-
and/or (S)-2-methylpyrrolidine in accordance with
foregoing processes. 2- bromo-6-vinyl-naphthalene may
then be reacted with an (i?)-2-methylpyrrolidine anion
generated with n-butyllithium, or any other suitable
base, to provide l-[2-(6-bromonaphthalen-
2-yl)-ethyl]-2i?-methyl-pyrrolidine.
2-Bromo-6-vinyl-naphthalene may treated with an
(/?)-2-methylpyrrolidine anion generated with
n-butyllithium to provide l-[2-(6-
bromo-naphthalen-2-yl)-ethyl]-(/?)-2-methyl-pyrrolidin
e. Preferably, about 1.2 to about 2.5 molar
equivalents of (i?)-2-methylpyrrolidine are used for
the reaction. The reactiontypically is accomplished in
an organic solvent, for example, THF, methyl-t-butyl
ether (MTBE), Et2O, and DME. The preferred solvent is
tetrahydrofuran (THF). The nbutyllithium is added to a
THF solution of (i?)-2-methylpyrrolidine in a
controlled fashion, typically in a dropwise manner. To
this solution is added a THF solution of 2-bromo-6-
vinyl-naphthalene. Alternatively, it is also suitable
to add the THF solution of 2-bromo-6-
vinyl-naphthalene to the solution of
(i?)-2-methylpyrrolidine and n-butyllithium. The
reaction is accomplished at below room temperature,
typically in a temperature range from about 0 C to
about -20 C. From about 0.3 to about 0.7 molar
equivalents of nbutyllithium are used relative to the
2-bromo-6-vinylnaphthalene compound. The resulting
compound is l-[2-(6-bromo-naphthalen-2-yl)-ethyl]-(i?
)-2-methyl-pyrrolidine. The
l-[2-(6-bromo-naphthalen-2-yl)-ethyl]-(/?j-2-methyl-py
rrolidine may then be reacted with 2H-pyridazin-3-one
to provide the desired
2-{6-[2-((i?j2-methyl-pyrrolidin-lyl)-
ethyl]-naphthalen-2-yl}-2H-pyridazin-3-one compound,
which can be further processed to prepare a suitable
salt. The reaction is accomplished using
2H-pyridazin-3- one, 8-hydroxyquinoline, a copper
catalyst in the presence of base. From about 1.0 to
about 1.5 molar equivalents of (2H)-pyridazin-3-one
are used relative to the l-[2-(6-
bromo-naphthalen-2-yl)-ethyl]-(i?
)-2-methyl-pyrrolidine. The copper catalyst can be any
suitable copper catalyst, for example copper (I)
catalysts. Examples of suitable catalysts for the
reaction include but are not limited to copper (0)
powder, copper (I) chloride, copper (I) bromide,
copper (I) iodide, copper (I) oxide, copper (I)
acetate, copper (II) chloride, copper (II) bromide,
copper (II) iodide, copper (II) oxide, or copper (II)
acetate. 



The preferred copper catalyst is copper (I) chloride.
About 0.02 to about 1.0 molar equivalents of copper
catalyst are used relative to the
l-[2-(6-bromo-naphthalen-2-yl)-
ethyl]-(i?J-2-methyl-pyrrolidine. Examples of suitable
ligands for the reaction include, but are not limited
to p-dimethylaminopyridine, pyridine, 3-picoline,
4-picoline, 8- hydroxyquinoline,
7-methyl-8-hydroxyquinoline,
7-n-propyl-8-hydroxyquinoline, 1,10- phenanthroline,
and 2,2'-dipyridyl. The preferred ligand is
8-hydroxyquinoline, which is used in an amount of from
about 0.02 to about 2.0 molar equivalents relative to
the l-[2- (6-bromo-naphthalen-2-yl)-ethyl]-(/?
)-2-methyl-pyrrolidine. Preferably, the base is a
metal carbonate or a metal alkoxide, for example
cesium carbonate, potassium carbonate, sodium
carbonate, and sodium tert-butoxide. The preferred
base is potassium carbonate, which is used in an
amount of from about 1.0 to about 2.0 molar
equivalents relative to the
l-[2-(6-bromo-naphthalen-2-yl)-ethyl]-(/?j-2-memyl-pyr
rolidine. The reaction isaccomplished at elevated
temperatures in a polar organic solvent. Examples of
suitable solvents include but are not limited to
N,N'-dimethylformamide, N-methylpyrrolidinone,
N,N'-dimethylacetamide, pyridine, 3-picoline,
4-picoline, and the like. The preferred solvent is
dimethylformamide (DMF). Typically, the reaction is
accomplished under a nitrogen atmosphere, and the
reaction mixture is heated to temperatures of from
about 100 C. to about 160  C. The reaction typically
can be accomplished in about 10 to about 48 hours.
When the reaction is completed and cooled to 25 C, a
non-water miscible solvent, for example ethyl acetate,
is added. The organic solution is washed with a brine
aqueous solution, for example 25% NaCl solution or
other suitable salt solution several times. The
organic solution is dried, and concentrated to dryness
to give the product. Alternatively, a 2-(6-
{2-[(2/?)-2-methyl- 1-pyrrolidin- 1-yl] -ethyl
}-2-naphthalen-2- yl)-2H-pyridazin-3-one active agent
can be prepared according to procedures described in
US 7,153,889, filed on Oct. 22, 2003, at least in, for
example, the general procedures and Example 31, or any
other suitable procedure for providing a stable active
agent. Briefly, for example, a 6-bromo-2-naphthoate is
reduced using BH3-THF to provide the corresponding
alcohol. 6-Bromo-naphthalen-2-yl-methanol is treated
with 3(2H)- pyridazinone, copper powder, and base to
provide 2-[6-(2-hydroxy-ethyl)-naphthalen-2-yl-
]-2H-pyridazin-3-one, which is activated with a
sulfonate, such as tosylate. (R) 2- methylpyrrolidine
that has been prepared in accordance with the
foregoing steps (a) to (e), with or without optional
steps (f) to (h) and reacting the
(i?)-2-methylpyrrolidine L-tartrate with a base to
provide (i?)-2-methylpyrrolidine is provided, and the
sulfonate reacted with said CR)-2-methylpyrrolidine to
afford 2-(6-{(2i?)2-methyl-l -pyrrolidin- 1-yl]
-ethyl} -2- naphthalen-2-yl)-2H-pyridazin-3-one. Thus
one embodiment of the invention relates to a method of
preparing a 2-{6-[2-
(2-methyl-pyrrolidin-l-yl)-ethyl]-naphthalen-2-yl}-2H-
pyridazin-3-one, comprising the steps of: (Ia)
hydrogenating 2-methylpyrroline in a mixture
comprising an alcohol solvent and a hydrogenation
catalyst; (Ib) optionally removing the hydrogenation
catalyst from the mixture; (Ic) dissolving L-tartaric
acid or D-tartaric acid in the mixture to form a
solution;(Id) crystallizing (R)-2-methylpyrrolidine
L-tartrate or (S)-2-methylpyrrolidine D-tartrate from
the solution; (Ie) isolating the crystalline
(R)-2-methylpyrrolidine L-tartrate or (S)-2-
methylpyrrolidine D-tartrate; and (2a) contacting the
(R)-2-methylpyrrolidine L-tartrate with a base to form
(R)-2- methylpyrrolidine free base or contacting the
(S)-2-methylpyrrolidine D-tartrate with a base for
form (S)-2-methylpyrrolidine; (3a) converting
trifluoro-methanesulfonic acid 6-bromo-naphthalen-2-yl
ester to 2-bromo-6-vinyl-naphthalene; (3b) reacting
2-bromo-6-vinyl-naphthalene with
(i?)-2-methylpyrrolidine or (S)- 2-methylpyrrolidine
in the presence of n-butyllithium to provide
l-[2-(6-bromonaphthalen-
2-yl)-ethyl]-2i?-methyl-pyrrolidine or
l-[2-(6-bromo-naphthalen-2-yl)-ethyl]-
25-methyl-pyrrolidine; and (3c) reacting
l-[2-(6-bromo-naphthalen-2-yl)-ethyl]-2-methyl-pyrroli
dine with 2H-pyridazin-3-one to provide
2-{6-[2-(2-methyl-pyrrolidin-l-yl)-ethyl]-naphthalen-2
- yl}-2H-pyridazin-3-one. This method may optionally
further include the steps of: (If) recrystallizing the
isolated (i?)-2-methylpyrrolidine L-tartrate; (Ig)
isolating the recrystallized (/?)-2-methylpyrrolidine
L-tartrate; and (Ih) optionally repeating steps (f)
and (g). Additionally, the trifluoro-methanesulfonic
acid 6-bromo-naphthalen-2-yl ester may be obtained by:
providing 6-bromo-naphthalen-2-ol; and reacting
6-bromonaphthalen- 2-ol with a suitable
trifluoromethanesulfonic reagent. Exemplary compounds
that can be produced using the methods of the present 



invention include:TITLE OF THE INVENTION Films
Comprising A Plurality of Polymers BACKGROUND OF THE
INVENTION |0001] The present invention is related to
films comprising polymers, compositions comprising
such films, and methods for improving the delivery of
an active agent to a surface. [0002] Compositions such
as oral care compositions personal care compositions
and home care compositions are used for a wide variety
of purposes, including the enhancement of personal
health, hygiene and appearance, preventing or treating
a variety of diseases and other conditions in mammals
and delivery of agents to household surfaces for
cleaning disinfecting imparting pleasant odors and
other benefits. Such compositions may contain films
that have functional or active materials contained
therein, and that may be stored in a carrier or
vehicle of the product. Upon use, the films may
degrade by chemical or physical disruption thereby
releasing the active or functional material into the
surrounding environment. In this manner, the films
provide an opportunity for localized release of a high
concentration of active materials near a target
surface. 10003] However there is an ongoing need for
improved films having beneficial properties such as
increased stability and optimal adhesion to the target
surface, as well as methods for improving the
stability of oral personal and home care compositions
comprising films to deliver active agents. SUMMARY OF
THE INVENTION [0004] The present invention provides,
in certain embodiments, a film comprising: (a) a first
polymer; and (b) a second polymer having a solubility
temperature lower than that of the first polymer;
wherein the breaking strength of the film is greater
than about 750 psi (5.171 kPa). The present invention
provides in other embodiments methods of delivering a
film comprising a first polymer, a second polymer
having a solubility temperature lower than that of the
first polymer, and a breaking strength of greater than
about 750 psi (5.171 kPa) to a surface comprising
administering a composition comprising the film to the
surface. In various embodiments the breaking strength
of the film is greater than about 1.000 psi (6,894
kPa). 1.100 psi (7,584 kPa). greater than about 1,250
psi (8,618 kPa) or greater than about 1.500 psi
(10.342 kPa). In various embodiments the breaking
strength of the film is about 750 psi (5.1 7 1 kPa) to
about 5.000 psi (34,470 kPa) or about 750 psi (5.171
kPa) to about 2.900 psi (19,995 kPa). [0005] In
various embodiments, the present invention provides a
film comprising:(a) about 5 to about 50%
hydroxypropylmethylcellulose or hydroxypropylcellulose
(or mixtures thereof) based on dry weight; and (b)
about 5 to about 50% of methyl cellulose based on dry
weight: wherein the breaking strength of the film is
greater than about 750 psi (5,171 kPa). [0006| In
various embodiments, the present inventions are
directed to a method for administering an active
material comprising applying a film comprising a first
polymer and a second polymer having a lower solubility
temperature than the first polymer to a human or
animal subject wherein the film comprises the active
material, and wherein the ratio of the first polymer
to the second polymer is about 1:3 to about 3:1.
[0007| In various embodiments, such methods further
comprise disrupting the film after its application to
the desired surface. In various embodiments, the
compositions comprise a film comprising one or more
functional or active materials that are released at
different times or concurrently in a controlled
release manner such as by sustained or delayed
release. [0008] In various embodiments, the present
invention further provides methods of improving the
stability of an oral care formulation, comprising the
steps of forming a film by combining a first polymer
and a second polymer, wherein the second polymer has a
solubility temperature lower than that of the first
polymer. DETAILED DESCRIPTION OF THE INVENTION [0009]
As used herein ranges are a shorthand for describing
each and every value within a range, including
endpoints. All references cited in the present
disclosure are hereby incorporated by reference in
their entirety. Where there is a conflict between a
definition in the present disclosure and that of a
cited reference the present disclosure controls.
[0010| The present invention provides compositions
comprising films having desirable physical properties.
For example, it has been found that certain oral care
compositions can be enhanced by the addition of films
that have impregnated therein active ingredients. See,
e.g.. U.S. Patent No. 6,669,929 to Boyd et al.
However, there is still an ongoing need for improved
stability and efficacy in such compositions as well as
the achievement of sustained release of active agents.
Other problems remain with regard to incompatability
of various components in a formulation. For example,
organic acids have been found to make some oral care
compositions unstable by impacting the solubility or
precipitation of polymers, thus leading to overly
soluble (i.e., unstable) films. This kind of
disadvantage can lead to undesirable instability
problems in all realms of consumer products as organic
acids such as citric acid, gluconic acid and other 



polymeric acids and polyacryclic acids are commonly
found oral care personal care and home care
applications.[001 1] The compositions and methods of
the present invention provide superior ability to
release active agents, based on the discovery that
providing a film with at least two polymers having
different solubility temperatures results in films
that are able to provide a desirable ongoing rate of
release of active agent. The compositions of the
present invention are advantageous in that they
exhibit benefits such as enhanced stability and
delivery profiles for oral care, personal care and
home care compositions comprising films. [0012] hi
certain embodiments, the present invention is directed
to a film comprising: (a) a first polymer; and (b) a
polymer having a solubility temperature lower than
that of the first polymer; wherein the breaking
strength of the film is greater than about 750 psi
(5.171 kPa). As used herein, the term "solubility
temperature "' refers to the temperature at which a
given water soluble polymer in its solid form
dissolves in a solvent. In the case of many cellulosic
polymers such as methylcellulose. hydroxypropyl methyl
cellulose and hydroxypropyl cellulose, the term
"gelation temperature" may be used to indicate the
temperature above which such polymers are generally
not soluble in water. [0013] In certain embodiments,
at least one of the first polymer or second polymer
may be a water soluble polymer, water dispersible
polymer, or a mixture thereof. Where at least one of
the polymers is water soluble, it need not be
completely water soluble, so long as a solubility
temperature can be measured. In certain embodiments,
at least one of the first polymer or second polymer is
a cellulosic polymer. In various embodiments, at least
one of the first polymer or second polymer is
hydroxypropylmethylcellulose (HPMC),
hydroxypropylcellulose (HPC), or methylcellulose (MC).
In various embodiments, the first polymer is
hydroxypropylmethylcellulose (HPMC) and the second
polymer is methylcellulose (MC). [0014| In various
embodiments, at least one of the water soluble
polymers can be chosen from polyvinylpyrrolidone,
polyacrylic acid, polymethylacrylic acid,
carboxymcthyl cellulose, polyvinylalkyl ether-maleic
acid copolymer (available under the trade name
Gantrez). and various naturally derived polymers such
as xanthan gum, locust bean gum. chitosan and
hyaluronic acid. [0015| In the embodiments of the
present invention the solubility temperature of the
polymers can be determined according to the Solubility
Temperature Test, which is performed as follows: The
Solubility Temperature Test [0016] The solubility
temperature is defined for a single polymer, cast into
a film and cut into a 1 inch (2.54 cm) diameter circle
at or above 40% by weight (see the Example for
anillustrative single polymer film formulation). Film
compositions of 2 mils (0.051 mm) thickness are
prepared with a polymer. The Dissolution Time is
measured - that is, the time it takes a film to
disperse in an 11 inch by 17 inch (28 cm x 43 cm) pan
filled to 1 inch (2.54 cm) deep with quiescent water,
such that the piece of polymer film is no larger than
about V inch by about 1A inch (0.64 cm x 0.64 cm). At
higher water temperatures, the Dissolution Time will
increase for certain polymers (such as cellulose
ethers). The Solubility Temperature is the water
temperature at which the Dissolution Time of the film
is first measured to be 15 minutes or longer. [0017]
In various embodiments, the first polymer has a
solubility temperature greater than about 100 degrees
F (37.8C), about 100 degrees F (37.8C) to about 200
degrees F (93.3C). and about 105 degrees F (40.6C) to
about 170 degrees F (76.7C). In various embodiments,
the second polymer has a solubility temperature of
less than about 100 degrees F (37.8C). about 80
degrees F (26.7C) to about 140 degrees F (60.00C), or
about 100 degrees F (37.8C ) to about 150 degrees F
(65.6C). 10018] In certain embodiments, the present
invention provides compositions comprising a film in a
carrier, wherein said film comprises a mixture of a
first polymer and a second polymer having a solubility
temperature that is lower than that of the first
polymer. [0019] In certain embodiments, the film is
suitable for use in an oral care composition, a
personal care composition (e.g., a hair care
composition or a skin care composition) or a home care
composition, hi various embodiments, the film
comprises a functional or active material may be
chosen from an oral care active, a personal care
active or a home care active. Film : [0020] The
embodiments of the present are directed to films and
compositions that comprise a film. As referred to
herein, a fi lm" is a material that may have
substantially lamellar structure, or alternatively may
have a substantially non-lamellar structure, e.g., a
particle. [0021] A lamellar structure has, or is
capable of having, a size in one or two dimensions
(e.g.. the x- or y-dimensions) that is substantially
greater than the thickness of the structure in a third
dimension (e.g., the z-direction). Useful lamellar
structures may include those that are substantially
planar layered, or lamelliform. In various
embodiments, the lamellar structure may be
substantially planar (having a size in both the x- and
y- dimensions that is substantially greater than the
z- direction) or non-planar. In various embodiments
the film may 



comprise a substantially continuous surface that can
appear as a substantially flat surface, or may be
deformed. The film can have any of a number of shapes.
[0022] In contrast in embodiments wherein the film is
non-lamellar, it may be a particle, having, for
example, a spherical, spheroid, oblong, or otherwise
irregularly shaped and/or having uniform thickness in
contrast to lamellar, form.[0023] In the embodiments
of the present invention, the film comprises at least
a first polymer and a second polymer. Useful polymers
include water soluble polymers, water dispersible
polymers or mixtures thereof. 10024] In certain
embodiments, at least one of the first polymer or
second polymer is a water soluble, breakable polymer
that dissolves during use, such as. for example during
the brushing of teeth, the application of a
composition to the skin or hair or the application of
a composition to a household surface such as a hard
surface or article of clothing e.g. scrubbing or
wiping). Such dissolution can occur as a result of,
for example, shearing and/or exposure to a solvent
comprising a high concentration of water (including
saliva). In some embodiments the polymer is insoluble
but breakable in water by being dispersible, i.e.. the
polymer breaks down into small fragments, for example,
as a result of shearing. In some embodiments, a film
fragment can comprise a mixture of film forming
materials. Water soluble or water dispersible polymers
that may be useful for the present embodiments include
cellulose ethers, methacrylates, polyvinylpyrollidone,
and mixtures thereof. In certain embodiments, the
first polymer is a cellulose ether such as one chosen
from hydroxyalkyl cellulose polymers such as
hydroxypropyl methyl cellulose (HPMC). hydroxypropyl
cellulose (HPC). methyl cellulose (MC). carboxymethyl
cellulose and mixtures thereof. For example. HPMC has
an incipient gelation temperature of about 45 to about
55 degrees C at a 10% weight concentration, and MC has
an incipient gelation temperature of about 25 to about
35 degrees C at a 10% weight concentration (Dow
Technical Handbook. Methocel Cellulose Ethers,"
September 2002). [0025] Other useful polymers include
polyvinylpyrrolidone, cross-linked polyvinyl
pyrrolidone. polyvinylpyrrolidone-vinyl acetate
copolymer polyvinylalcohol, polyacrylic acid,
polyacrylate polymer, polyethylene oxide,
polypropylene oxide, co-polymers of ethylene oxide and
propylene oxide (i.e.. poloxamers). polyethylene
glycol polyvinyl alkyl ether-maleic acid copolymer
(such as Gantrez(r)) and carboxy vinyl polymer;
natural gums such as sodium alginate, carrageenan.
xantham gum. gum acacia, arabic gum. guar gum.
pullulan, agar, chitin. chitosan, pectin, karaya gum,
zein. hordein, gliadin. locust bean gum, tragacantha
and other polysaccharides; starches such as
maltodextrin, amylose, high amylose starch, com
starch, potato starch rice starch tapioca starch, pea
starch sweet potato starch, barley starch, wheat
starch waxy corn starch modified starch (e.g..
hydroxypropylated high amylose starch) dextrin, levan.
elsinan and gluten; and proteins such as collagen,
whey protein isolate, casein, milk protein, soy
protein and gelatin. [0026] In certain embodiments, at
least one of the first polymer or second polymer is a
hydroxyalkyl cellulose such as hydroxypropyl methyl
cellulose, hydroxyethylpropyl cellulose, hydroxybutyl
methyl cellulose, hydroxy propyl cellulose or
carboxymethyl cellulose. In certainembodiments, the
first polymer is a low viscosity HPMC. When HPMC is
used as the film forming agent, it may have a
viscosity in the range of about 1 to about 1000 mPa-s
as determined as a 2% by weight aqueous solution of
the HPMC at 20 "C using a Ubbelohde tube viscometer.
In certain embodiments the HPMC has a viscosity of
about 3 to about 500 mPa-s at 200C. HPMC is available
commercially for example, from the Dow Chemical
Company under the trade designation Methocel.
including as Methocel E5LV. Methocel E50. and Methocel
KlOO. Methocel E5 LV is a USP grade, low viscosity
HPMC having 29.1 % methoxyl groups and 9%
hydroxyproxyl group substitution, and is a white or
off-white free-flowing dry powder. As a 2 wt.%
solution in water as measured with a Ubbelohde tube
viscometer it has a viscosity of 5.1 mPa-s at 200C. In
various embodiments, at least one of the first water
soluble polymer or second water soluble polymer is
incorporated in the film matrix in amounts ranging
about 10 to about 80% by weight about 20 to about 75%
by weight, or about 30 to about 60% by weight. [0027]
In various embodiments, the film disintegrates during
use of the composition. In some embodiments, the film
releases the functional or active material into the
carrier. As referred to herein "disintegrate" refers
to physical disruption of the film or fragment
material, so as to produce a film or film fragments of
reduced size compared to the original film. Such
disruption may be through mechanical, chemical means,
or a combination thereof. The disintegration can
result, for example, from shearing, grinding,
scrubbing (as with a brush or other implement), or
exposure to elevated temperatures or solvents such as
water or saliva during use; or from change in pH or
breakdown through enzymes. |0028] The film of the
present invention optionally comprises materials that
affect the physical or functional characteristics of
the film. Such additional substances can be. for
example, emulsifiers. plasticizers. fillers, or
texture modifiers. Fillers may include inert starch
particles and cellulose. Texture modifiers may include
cold water swellable. physically modified and
pregelatenized starches, to increase the stiffness of
polymeric films. Functional or Active Material :
[0029] The films of the present invention may comprise
a functional or active material. 



Additionally, in the embodiments of the present
invention directed to compositions comprising films,
the compositions may further comprise a functional or
active material. As referred to herein, the terms
"functional material" or an "active material " are
used interchangeably, and refer to a material having a
desired utility in the oral, personal or home care
area. In various embodiments, such utilities may be
therapeutic, cosmetic, aesthetic decorative,
cleansing, disinfecting, bleaching, descaling, sensory
or combinations thereof. [0030] The functional
materials may be, for example, adsorbed to the surface
of the film, incorporated within the film or comprise
one or more coatings on the surface of the film.
Certainembodiments may be directed to oral care,
personal care or home care compositions comprising one
or more of a first film fragment having a first
functional material, and one or more of a second film
fragment having a second functional material that
differs from the first functional material. [0031] In
various embodiments, the functional material may be a
flavorant. In certain oral care embodiments, a
flavorant may be rapidly released as the fragments
disintegrate during use of the product, delivering a
breath freshening flavor desired mouthfeel or
sweetness into the oral cavity. Useful flavorants may
include synthetic flavor oils or a flavoring
aromatics, oleo resins and extracts derived from
plants, leaves, flowers fruits and combinations
thereof, as well as sweeteners. In certain
embodiments, the film comprises flavoring or food
additive such as those described in Chemicals Used in
Food Processing, publication 1274 by the National
Academy of Sciences, pages 63-258. In various
embodiments, the film comprises a flavorant at a level
of about 0.01 to about 15%. about 0.1 to about 12%, or
about 1 to about 10% by weight of the film. [0032] In
various embodiments, the film may comprise a
therapeutic active. As referred to herein, a
therapeutic active" is a material useful for the
prevention or treatment of a physiological disorder or
condition. Such disorders or conditions include those
of the oral cavity (including the teeth and gingiva),
skin, hair, and eyes. The specific therapeutic active
is preferably determined according to the desired
utility of the composition. Such actives may include
the following: - antimicrobial agents, such as
triclosan, cetyl pyridium chloride, domiphen bromide
quaternary ammonium salts, zinc compounds
sanguinarine. fl uori des alexidine. octonidine. EDTA.
- essential oils such as thymol, methyl salicylate,
eucalyptol and menthol, and the like. - non-steroidal
anti-inflammatory drugs, such as aspirin,
acetaminophen, ibuprofen, ketoprofen. diflunisal,
fenoprofen calcium, naproxen, tolmetin sodium
indomethacin. and the like. - anti-tussives, such as
benzonatate. caramiphen edisylate, menthol,
dextromethorphan hydrobromide. chlophedianol
hydrochloride, and the like, - decongestants such as
pseudoephedrine hydrochloride, phenylephrine,
phenylpropanolamine, pseudoephedrine sulfate, and the
like. - antihistamines such as brompheniramine
maleate, chlorpheniramine maleate. carbinoxamine
maleate, clemastine fumarate, dexchlorpheniramine
maleate, diphenhydramine hydrochloride,
diphenylpyraline hydrochlori de azatadine meleate.
diphenhydramine citrate, doxylamine succinate,
promethazine hydrochloride, pyrilamine maleate,
tripelennamine citrate.triprolidine hydrochloride,
acrivastine, loratadine, brompheniramine,
dexbrompheniramine, and the like, - expectorants, such
as guaifenesin ipecac potassium iodide, terpin
hydrate, and the like. - anti-diarrhcals, such a
loperamide, and the like, - H -antagonists, such as
famotidine, ranitidine and the like. - proton pump
inhibitors, such as omeprazole, lansoprazole, and the
like. - general nonselective CNS depressants such as
aliphatic alcohols, barbiturates and the like, -
general nonselective CNS stimulants such as caffeine,
nicotine, strychnine, picrotoxin, pentylenetetrazol
and the like, - drugs that selectively modify CNS
function such as phenyhydantoin, phenobarbital,
primidone, carbamazepine, ethosuximide. methsuximide,
phensuximide, trimethadione, diazepam,
benzodiazepines, phcnacemide. pheneturide,
acetazolamide, sulthiame, bromide, and the like,
antiparkinsonism drugs such as levodopa, amantadine
and the like, and - narcotic-analgesics such as
morphine, heroin hydromorphone, metopon. oxymorphone.
levorphanol. codeine, hydrocodone. xycodone,
nalorphine, naloxone, naltrexone and the like,
analgesic-antipyretics such as salycilates,
phenylbutazone, indomethacin, phenacetin and the like
psychopharmacological drugs such as chlorpromazine,
methotrimeprazine. haloperidol, clozapine, reserpine,
imipramine, tranylcypromine, phenelzine lithium and
the like. [0033] In certain oral care, personal care
or home care embodiments of the present invention
useful functional materials may include, for example:
tlavorants, fragrances essential oils, emulsifying
agents, thickening agents, colorants cooling agents,
sweeteners, binding agents, sulfur precipitating
agents, plasticizing agents, pharmaceutical actives
salivary stimulants stain 



prevention actives, anti-microbial agents, anticaries
agents, anticalculus agents, antiplaque agents,
periodontal actives, breath freshening agents, malodor
control agents, whitening agents, vitamins, herbs and
herbal extracts amino acids, enzymes or other
proteins, steroids antiinflammatory agents, abrasives,
antiperspirant actives deodorant actives conditioning
agents, moisturizers, emollients, sunscreens,
sunblocks, alcohols, denaturants. anti-dandruff
agents, anticholinergics anesthetics, foaming agents
surfactants, cleansing agents bleaches detergents
fabric softening agents, preservatives and
combinations thereof. Useful active materials are also
described in U.S. Patent 6.596,298 to Leung et al. In
various embodiments, the films comprise such active
materials at a concentration of about 0.001 to about
50% by weight of film, about 0.01% to about 40% by
weight of the film, about 0.1 to about 30% by weight
of the film or about 1% to about 25% by weight of
film.[0034| In various embodiments, the present
invention provides a dentifrice having suspended or
embedded therein flakes of a water hydratable film
comprised of a mixture of a water soluble cellulosic
polymer and a second polymer having a solubility
temperature lower than that of the first polymer. In
various embodiments, at least one of the first polymer
or second polymer is HPMC. In various embodiments, the
first polymer is HPMC and the second polymer is MC.
[0035] The films of the present invention may be made
in a variety of ways, including methods among those
known in the art for making films. In various
embodiments, components of a film forming slurry, such
as those disclosed in the Examples below are mixed to
form a film forming slurry composition. The slurry is
cast on a releasable substrate and dried to form a
sheet of film material. In certain embodiments, the
substrate material has a surface tension that allows
the film slurry to spread substantially unifopnly
across the substrate surface, thereby avoiding
formation of a destructive bond between the film and
the substrate. Non-limiting examples of suitable
substrates include glass, stainless steel, Teflon(tm)
and polyethylene- or siliconcimpregnated paper.
Following casting, the film is then dried. Drying of
the slurry can be carried out at high temperature with
the aid of a drying oven a drying terminal, a vacuum
drier, or any other suitable drying equipment known in
the art. Ln other embodiments, the film is made by
extrusion of the film composition through a die,
followed by cutting to a desired thickness, and
drying. In other embodiments the film is made by
solvent casting. [0036) The films of the present
invention may be made by formulation from a slurry,
where the dry film comprises the following: (a) about
5 to about 50% of the first polymer based on dry
weight: and (b) about 5 to about 50% of the second
polymer, based on dry weight. [0037| In various
embodiments, the film comprises about 10 to about 40%.
about 12 to about 35%, and about 15 to about 30% of
each of the first and second polymers based on dry
weight. [0038| The film fragments may be incorporated
in the base compositions of the present invention at a
broad range of concentrations. In various embodiments
the carrier may comprise fragments at a level of about
0.005 to about 15%, about 0.01 to about 12%, about
0.05 to about 10%. about 0.01 to about 8% or about
0.05 to about 5% by weight of the composition. [0039[
In certain embodiments, the compositions of the
present invention comprise a film according to the
present invention in a carrier. As referred to herein
a carrier"" is any material or composition in which a
film can be embedded and suspended, and is suitable
for administration or application to a human or animal
subject as an oral care or personal care formulation,
or suitable for administration to a household surface
as a home care formulation. Invarious embodiments
comprising a plurality of film fragments, such
fragments may be embedded, suspended dispersed or
otherwise distributed in the carrier. Selection of the
carrier depends upon the desired use of the film i.e.,
in oral care, personal care or home care compositions.
[0040J In various embodiments, the carrier is a liquid
semi-solid or solid. A "liquid" can be a liquid of low
or high viscosity, and includes a liquid having a
flowrate that is imperceptible under ambient
conditions. For example a soap, such as a bar of hand
soap, can be considered a liquid as defined herein. A
liquid can be a thixotropic liquid. A "'semi-solid" as
used herein can be a gel, a colloid or a gum. As used
herein, semi-solids and liquids are fluids
distinguished on the basis of viscosity: a semi-solid
is a high viscosity fluid, while a liquid has lower
viscosity. There is no definitive dividing line
between these two types of fluids. A semi-solid can,
in certain embodiments, have a viscosity as high as
thousands of mPa-s. Carriers useful herein include
liquids, pastes, ointments, gels, and foams and can be
transparent, translucent or opaque. [0041] In certain
embodiments, the compositions of the present invention
are oral care compositions suitable for administration
to the oral cavity. Such compositions include
dentifrices (including mouthwashes and mouthrinses),
dental gels, lozenges, beads, gums, oral strips,
mints, liquid toothpastes, sprays, paint-on gels, lip
balms whitening strips, breath strips, oral chews,
dental flosses and combinations thereof. An oral care
composition disclosed herein can be used for example,
for cavity prevention, whitening, plaque prevention or
reduction, gingivitis prevention or reduction, control
of calculus sensitivity prevention or reduction, or
breath malodor prevention or reduction, and stain
prevention. 



[0042 1 In certain embodiments a composition of the
present invention can be a skin care composition, for
example, a soap, a lotion, a body wash, a bath gel, a
shampoo, a conditioner, a deodorant, an
antiperspirant, a fragrance, a perfume, a cosmetic or
combinations thereof, such as a
antiperspirant/deodorant. In certain embodiments, a
composition of the present invention can be a hair
care composition, such as, for example, a shampoo or a
conditioner or a combination thereof. [0043] In
certain embodiments, a composition of the present
invention can be a home care composition, for example,
a dishwashing detergent, a laundry detergent, a fabric
softener, a hard surface cleaner or a bleach
composition. Useful carriers for home care
compositions include for example, surfactants,
detergents and foaming agents. [0044] The specific
composition of the carrier preferably depends on the
intended use of the composition. In various
embodiments, the carrier is aqueous, comprising about
5 to about 95% water about 10 to about 80% water or
about 15 to about 75% water. In other embodiments, the
carrier is substantially non-aqueous. In various
embodiments the carrier may be a dentifricecarrier
having a water content of about 5% to about 70%, about
10% to about 50%. or about 20% to about 40%. In other
embodiments, the non-aqueous dentifrice carrier
comprises less than about 5% water. [0045| The carrier
may comprise any of a variety of materials, including
emulsifiers, thickeners, fillers, and preservatives.
In some embodiments, the carrier comprises a
functional material, such as those described above. In
some embodiments, the carrier comprises the same
functional material as the film. [0046] In certain
embodiments, the carrier is suitable for use as a
dentifrice. In some embodiments, the carrier comprises
a humectant, such as glycerine, sorbitol or an
alkylene glycol such as polyethylene glycol or
propylene glycol. In some configurations, the carrier
comprises a humectant at a level of about 10% to about
80% by weight, or about 20% to about 60% by weight of
the composition. Carrier compositions among those
useful herein are disclosed in. e.g., U.S. Patents
5,695,746 to Garlick, Jr.. et al, and 4,839.157 to
Mci-King Ng et al. [0047] In various dentifrice
embodiments, the carrier comprises thickeners, gelling
agents or combinations thereof. Thickeners or gelling
agents useful herein include inorganic, natural or
synthetic thickeners or gelling agents. In some
configurations, the carrier comprises the thickener
and gelling agent at total levels of about 0.10% to
about 15% by weight, or about 0.4% to about 10% by
weight of the composition. Examples of thickeners and
gelling agents useful herein include inorganic
thickening silicas such as: an amorphous silica, for
example Zeodent(r) 165 (Huber Corporation); Irish
moss; iota-carrageenan; gum tragacanth; or
polyvinylpyrrolidone. In certain embodiments, the
carrier comprises a polishing agent, such as a silica,
a calcined alumina, sodium bicarbonate calcium
carbonate dicalcium phosphate or calcium
pyrophosphate. In various embodiments, the carrier can
be a visually clear composition. [0048] In certain
dentifrice embodiments comprising a visually clear
carrier, the composition comprises at least one
polishing agent. Polishing agents among those useful
herein include collodial silica, such as, for example,
Zeodent(r) 115 (Huber Corporation), and alkali metal
aluminosilicate complexes (i.e., a silica comprising
alumina). In some configurations, a polishing agent
can have a refractive index close to that of a gelling
agent combined with water and/or humectant. In various
embodiments the carrier comprises the polishing agent
at a level of about 5% to about 70% by weight of the
composition. [0049| In certain dentifrice embodiments,
the carrier comprises a surfactant or mixture of
surfactants. Useful surfactants include water-soluble
salts of at least one higher fatty acid monoglyceride
monosulfate, such as the sodium salt of the
monsulfated monoglyceride of hydrogenated coconut oil
fatty acids: cocamidopropyl betaine: a higher alkyl
sulfate such as sodium lauryl sulfate: an alkyl aryl
sulfonate such as sodium dodecyl benzene sulfonate; a
higheralkyl sulfoacetate; sodium lauryl sulfoacctate;
a higher fatty acid ester of 1,2-dihydroxy propane
sulfonate; and a substantially saturated higher
aliphatic acyl amides of a lower aliphatic amino
carboxylic acid such as those having 12 to 16 carbons
in the fatty acid, alkyl or acyl radicals; and
mixtures thereof. Amides can be. for example,
N-lauroyl sarcosine, and the sodium, potassium, and
ethanolamine salts of N-lauroyl, N-myristoyl, or
N-palmitoyl sarcosine. In various embodiments the
carrier comprises the surfactant at a level of about
0.3 to about 15%, about 0.5% to about 10%, or about 1
to about 3% by weight of composition. [0050J In
certain embodiments, water-insoluble polymeric
materials can be aqueous emulsions or dispersions of
polymeric materials comprising polymers. In some
configurations, the polymers can comprise precursor
monomers, mixtures of monomers, natural polymers and
mixtures thereof. In some configurations, a polymeric
material can also include water-insoluble polymeric
materials. In certain configurations, a
water-insoluble polymer can comprise about 3% to about
60%; about 4% to about 40%. or about 5% to about 30%
by weight of the composition. In non-limiting example,
a water-insoluble polymeric material can comprise
monomers chosen from aromatic vinyls, dienes, vinyl
cyanides vinyl halides, vinylidene halides, vinyl
esters, olefins and their isomers, vinyl pyrrol idone,
unsaturated carboxylic acids, alkyl esters of
unsaturated carboxylic acids, hydroxy derivatives of
alkyl esters of unsaturated carboxylic acids, amides
of unsaturated carboxylic acids, amine derivatives of
unsaturated 



carboxylic acids glycidyl derivatives of alkyl esters
of unsaturated carboxylic acids, olefinic diamines and
isomers, aromatic diamines, terephthaloyl halides,
olefinic polyols and mixtures thereof. 10051 1 In
various embodiments, a composition comprising a earner
and a film fragment in accordance with the present
invention can be suitable for use as an
antiperspirant, a deodorant, or an antiperspirant
/deodorant, a shampoo a lotion. Methods of Use: [0052]
In certain embodiments the present invention provides
methods for the administering a film composition to a
subject such as a human or animal. As referred to
herein, "administering" refers to any method by which
a composition is applied on or administered to the
subject. In various embodiments, the administration is
topical, wherein the composition is applied to an
external surface of the subject, such as to the oral
surfaces {e.g., teeth, gums and tongue), to the skin,
to the eye, and to the hair. The specific route and
method of administration will depend upon the intended
use of the composition. 10053] In various embodiments,
the present invention provides methods for
administering a functional material to a human or
animal subject in need thereof, comprising topically
applying to said subject a composition comprising a
film in a carrier, wherein said film comprises
thefunctional material. In one embodiment, the method
additionally comprises disrupting the film after
topically applying the film. Such disruption may be
accomplished by any of a variety of methods, including
chemical and/or mechanical means. Chemical means
include degradation of the film by contact with water
or a material present at the site of administration
(e.g., saliva in an oral care application). Physical
means include agitation, grinding, and shear forces
produced by application of physical energy to the
composition during use (e.g., brushing in a dentifrice
application or scrubbing or wiping in a home care
application). [0054] In various embodiments, the
present invention provides methods for the treatment
of an oral care condition. As referred to herein an
'Oral care condition" is any disorder or condition
that can be prevented or treated by administration of
a composition to the oral cavity, including disorders
or conditions of the teeth, oral mucosa, gingiva and
tongue. Such conditions include caries, gingivitis,
periodontitis, sensitivity, dry mouth, buildup of
calculus and cosmetic conditions such as staining,
loss of tooth enamel or malodor. [0055] In certain
embodiments, the present invention provides methods
for maintaining the systemic health of a mammal
comprising the steps of administering to the mammal a
composition comprising a film according to the present
invention. [0056] The present invention can be further
understood by reference to the following non-limiting
Examples. EXAMPLES [0057] Various slurries were
prepared in accordance with Table 1, with varying
proportions of methylcellulose (MC) and
hydroxypropylmethylcellulose (HPMC). as follows: Table
1: Formulations Tested[0058] The slurries were then
cast into films, which were then tested to determine
various physical characteristics. Stability of the
films in a dentifrice carrier was evaluated after 1
week at controlled room temperature by: ( 1) visual
determination that no change in shape or size
occurred; and (2) tactile determination that shapes
did not break apart with gentle rubbing. The specific
dentifrice used in this evaluation was prepared using
ingredients and methods known in the art, but
specifically containing 2% organic acid polymer, e.g..
polyvinylalkyl ether-maleic acid copolymer (such as.
for example, Gantrez(r)). Results of the tests are
shown below: Table 2: Properties of Films Tested
(Examples 1 through 4) [0059] Results indicated that
the film of Examples 3 and 4 have a higher breaking
strength than the film of Example 2, while maintaining
a shorter dissolution time.We claim: 1. A film
comprising: (a) a first polymer; and (b) a second
polymer having a solubility temperature lower than
that of the first polymer: wherein the breaking
strength of the film is greater than about 750 psi
(5,171 kPa). 2. The film according to claim 1, wherein
the breaking strength of the film is about 750 psi
(5,171 kPa) to about 5,000 psi (34,470 kPa). 3. The
film according to claim 1, wherein at least one of the
first polymer or second polymer is chosen from
cellulose ethers, methacrylates, polyvinylpyrollidonc,
polyethylene oxides, polypropylene oxides and mixtures
and copolymers thereof. 4. The film according to claim
1, wherein at lease one of the first polymer or second
polymer is a water soluble polymer. 5. The film
according to claim 1. wherein the first polymer is a
cellulose ether. 6. The film according to claim 5
wherein the first polymer is hydroxypropylmethyl
cellulose (HPMC) or hydroxypropyl cellulose (HPC). 7.
The film according to claim 1. wherein the first
polymer has an incipient gelation temperature of about
45 to about 55 degrees C at a 10% weight
concentration, and wherein the second polymer has an
incipient gelation temperature of about 25 to about 35
degrees C at a 10% 



weight concentration. 8. The film according to claim
1, wherein the film has a substantially lamellar
structure. 9. The film according to claim 1. wherein
the first polymer has a solubility temperature greater
than about 100 degrees F (37.8 0C), and the second
polymer has a solubility temperature of less than
about 100 degrees F (37.8C).10. The film according to
claim 1. wherein the first polymer has a solubility
temperature about 105 degrees F (40.6C ) to about 170
degrees F (76.7C), and the second polymer has a
solubility temperature of about 80 degrees F (26.7C)
to about 140 degrees F (60.00C). 11. A composition
comprising a film in a carrier, wherein the film
comprises a first polymer and a second polymer having
a lower solubility temperature than the first polymer,
and wherein the breaking strength of the film is
greater than about 750 psi (5,171 kPa). 12. The
composition according to claim 11. wherein at least
one of the first water soluble polymer or second water
soluble polymer is chosen from cellulose ethers,
methacrylates, polyvinylpyrollidone, polyethylene
oxides, polypropylene oxides and mixtures and
copolymers thereof. 13. The composition according to
claim 12, wherein the first polymer is
hydroxypropylmethylcellulose (HPMC) and the second
polymer is methylcellulose (MC). 14. The composition
according to claim 11, further comprising a
therapeutic active chosen from: abrasives, anticaries
agents anticalculus agents antiplaque agents
antisensitivity agents, occluding agents periodontal
actives, breath freshening agents, malodor control
agents, whitening agents, stain prevention actives
salivary stimulants and combinations thereof. 15. The
composition according to claim 11. in the form of a
dentifrice. 16. The composition according to claim 11,
wherein the ratio of the first polymer to the second
polymer is about 1:3 to about 3:1 . 17. A film
comprising: (a) about 5 to about 50% of a cellulosic
composition chosen from hydroxypropylmethylcellulose
or hydropropylcellulose based on dry weight; and (b)
about 5 to about 50% of methyl cellulose based on dry
weight; wherein the breaking strength of the film is
greater than about 750 psi (5,171 kPa). 18. The film
of claim 17. comprising:(a) about 10 to about 40%
hydroxypropylmethyl cellulose or
hydroxypropylcellulose based on dry weight; and (b)
about 10 to about 40% of methyl cellulose based on dry
weight. 19. A method for administering an active
material comprising applying a film comprising a first
polymer and a second polymer having a lower solubility
temperature than the first polymer to a human or
animal subject, wherein the film comprises the active
material, and wherein the ratio of the first polymer
to the second polymer is about 1:3 to about 3:1. 20.
The method according to claim 19, comprising applying
the composition to the teeth or oral surfaces of a
subject. 2 1. A method for improving stability of a
film, comprising the steps of forming a film by
combining a first polymer and a second polymer wherein
the second polymer has a solubility temperature lower
than that of the first polymer, to provide a film
having a higher breaking strength than a film
comprising only the first water soluble polymer. 22. A
method for maintaining the systemic health of a
mammal, comprising the steps of administering to the
mammal a composition comprising a film according to
claim 14. 23. A composition comprising a film
according to claim 1. wherein the composition is in
the form of a a soap a lotion, a body wash, a bath
gel, a shampoo a conditioner, a deodorant, an
antiperspirant, a fragrance, a perfume or a cosmetic.
24. A composition comprising a film according to claim
1, wherein the composition is in the form of a foaming
agent, surfactant, cleansing agent, bleach, detergent,
or fabric softening agent. 


