
WO 2007/143163PCT/US2007/013056 PHARMACEUTICAL COMPOSITIONS FOR
SUSTAINED RELEASE OF PHENYLEPHRINE FIELD OF THE INVENTION 5 The field
of the invention is a sustained-release formulation for a
pharmaceutical composition comprising phenylephrine as an active
ingredient. The composition comprises a solid dosage form such as a
tablet with hydroxypropyl methylcellulose as a major component of the
tablet and phenylephrine released over a prolonged period of time by
the tablet. 10 BACKGROUND OF THE INVENTION Phenylephrine and its
pharmaceutically acceptable salts are recognized by those skilled in
the art as safe and effective nasal decongestants for humans.
Commercially-available formulations include nasal jelly, nasal drops,
and nasal spray (i.e. Alconefrin(r) Nasal 15 Drops or
Neo-Synephrine(r) Nasal Jelly) as well as immediate release oral
tablets or gelatin capsules (i.e. Sudafed FETM or DayQuile
LiquiCaps). Due to a short half-life in vivo, phenylephrine and its
pharmaceutically acceptable salts as currently formulated are
commonly administered every four hours for the relief of nasal
congestion. Thus, there is a need for sustained release formulations
of phenylephrine that can be administered less 20 frequently, for
example, every eight or twelve hours. Sustained release formulations
result in a decrease in the frequency of drug administration thereby
improving patient compliance. In addition, sustained drug release
systems produce constant therapeutic plasma levels of active
ingredients as compared to fluctuations seen 



when multiple dose S of a conventional formulation are given.
Sustained drug release 25 systems may decrease the severity and
frequency of side effects from multiple dosages or from pulsed
release systems. U.S. Pat. No. 4,792,452 discloses a tablet
formulation composed of up to about 45% by weight of a pH-dependent
salt of alginin acid, up to about 35% by weight of a pH-  WO
2007/143163PCT/IIS2007/013056 independent hydrocolloid gelling agent,
binder and excipients. Release of the drug is therefore affected by
the varying pH of the gastrointestinal tract. Australian patent
application AU-B-56761/86 discloses examples of sustained release
formulations for aspirin and theophylline including specific
hydroxypropylrnethylcelluloses. AU-B- 5 56761/86 also describes
phenylephrine as one of at least twenty-seven drugs or types of drugs
that are typical moisture sensitive drugs. SUIV1MARY OF THE INVENTION
An object of the present invention is to provide a pharmaceutical
composition comprising 10 phenylephrine that can be orally
administered on a twice-daily basis in a sustained release
formulation that delivers the drug in a specific pattern for
phenylephrine unaffected by the varying pH of the gastrointestinal
tract. An additional object of the invention is to provide a
pharmaceutical composition comprising phenylephrine compatible with
incorporation of loratadine or desloratadine or other antihistamine.
15 Yet another object of the invention is to provide a pharmaceutical
composition, in solid dosage form, That provides phenyleplarine in a
sustained release form either alone or in combination with another
active such as one or more of an antihistamine, an analgesic, an
antipyretic, a non-steroidal anti-inflammatory or a mixture of two or
more of the other actives, such that the solid dosage form can be
administered to an individual on a once or 20 twice daily basis for
relief of symptoms or signs associated with a cold, the flu or an
allergy such as allergic rhinitis. To meet at least one of the above
objects, in one embodiment, the invention provides an
extended-release pharmaceutical composition comprising phenylephrine
or a 



pharmaceutically acceptable salt thereof in a hydrophilic polymer
matrix or lattice, 25 wherein the hydrophilic polymer matrix or
lattice comprises a mixture of hydroxypropyl methylecellulose and
carboxymethyl cellulose sodium salt, wherein the composition further
comprises one or more excipients selected from the group of a
lubricant, a glidant, an antiadherent agent, and a mixture of two or
more thereof, wherein the composition is a solid dosage form, and
wherein a single dose of the composition administered to an  WO
2007/143163PCT/IIS2007/013056 individual achieves a therapeutic
blood/plasma concentration of phenylephrine in the individual for
about 8 to about 14 hours. In another embodiment, the invention
provides an extended-release pharmaceutical composition comprising
phenylephrine or a pharmaceutically acceptable salt thereof in a
5hydrophilic polymer matrix or lattice, wherein the hydrophilic
polymer matrix or lattice comprises a mixture of hydroxypropyl
methylecellulose and carboxymethyl cellulose sodium salt, wherein the
composition farther comprises one or more excipients selected from
the group of a lubricant, a glidant, an antiadherent agent, and a
mixture of two or more thereof, wherein the composition is a solid
dosage form, and wherein a single dose 10 of the composition
administered to an individual achieves a therapeutic blood/plasma
concentration of phenylephrine in the individual for about 8 to about
14 hours; and which composition further comprises one or more actives
such as an antihistamine, an analgesic, an antipyretic, a
non-steroidal anti-inflammatory or a mixture of two or more such
actives. In certain preferred embodiments, the antihistamine is
loratadine or desloratadine available 15 in the composition in
immediate release form. In certain embodiments of this mode of the
invention, the solid dosage form comprises a bi-layer tablet
comprising phenylephrine in sustained release form in one of the two
layers and either loratadine or desloratadine or an analgesic,
antipyretic or an NSA!]) in immediate release form in the other of
the layers. The invention further provides methods for preparing and
using the extended release 



20 pharmaceutical compositions. Generally, the method of preparation
comprises: preparing an extended-release formulation of phenylepluine
comprising incorporating phenylephrine or a pharmaceutically
acceptable salt thereof in a hydrophilic polymer matrix, wherein the
hydrophilic polymer matrix comprises a mixture of hydroxypropyl
methylcellulose and carboxymethyl cellulose sodium salt, combining
the hydrophilic polymer matrix with one 25 or more excipients
selected from the group of a lubricant, a glidant, an antiadherent
agent, and mixtures of two or more thereof, and compression-pressing
the resulting mixture into a solid dosage form, wherein a single dose
of the extended-release formulation achieves a therapeutic
blood/plasma concentration of phenylephrine in an individual for at
least about 8 to about 14 hours. In certain embodiments, the method
further comprises combining one 30 or more additional actives with
the mixture prior to compression-pressing.  WO
2007/143163PCTMS2007/013056 In one embodiment, the pharmaceutical
composition comprises dexbrompheniramine maleate and phenylepluine or
a pharmaceutically acceptable salt, e.g. Hydrochloride. BRIEF
DESCRIPTION OF THE FIGURES 5 The invention may be understood by
reference to the figure, the detailed description and the
illustrative example which follows. FIG. I illustrates the
concentration of free phenylepluine (Pe) in blood/plasma after
administration of a single dose of an exemplary composition according
to the present invention comprising 30 mg of Pe or salt thereof in
sustained release form (Pe 10 sustained release) in comparison with
the concentration of Pe in blood/plasma concentration after
administration of three doses of a standard immediate release
formulation comprising 10mg of Pe or salt thereof (-A- Pe instant
release). DETAILED DESCRIPTION OF THE INVENTION 



15 The active ingredient for the pharmaceutical compositions in
extended release form according to one embodiment of the invention is
phenylephrine or a pharmaceutically- acceptable salt thereof. The
active ingredients for the pharmaceutical compositions according to
other embodiments of the invention are phenylepluine or a
pharmaceutically acceptable salt in extended release form and at
least one of an antihistamine, an analgesic, 20 anti-pyretic and a
non-steroidal anti-inflammatory drug (NSAID).
Pharmaceutically-acceptable salts of phenylephrine include
phenylephrine hydrochloride. According to the invention,
phenylephrine is released in a steady or essentially constant manner
rather than in discrete bursts or pulses. Release rates for
phenylephrine from the compositions according to the invention are
highly dependent on the solubility parameters for the 25
phenylephrine active ingredient. Surprisingly, results for other
active ingredients, such as aspirin or theophylline, are not
predictive for the particular release rate of phenyleplarine in
compositions according to the invention.  WO
20071143163PCT/US2007/013056 In a preferred embodiment, the
pharmaceutical composition can include phenylephrine or a salt
thereof and an antihistamine. Long-acting antihistamines selected
from one or more of the group consisting of loratadine,
desloratadine, azatidine, fexofenadine, terfenadine, cetirizine,
asternizole, and levocabastine, or their pharmaceutically acceptable
salts can be 5included. Preferred antihistamines include loratadine
and desloratadine. Loratadine is disclosed in U.S. Pat. No. 4,282,233
as a non-sedating antihistamine useful, for example, in alleviation
of seasonal allergic rhinitis symptoms such as sneezing and itching.
The active metabolite of loratadine is desloratadine, which has a
half-life On of approximately 15 to 19 hours. U.S. Pat. No. 5,595,997
discloses methods and 10 compositions for treating seasonal allergic
rhinitis symptoms using desloratadine. Loratadine and desloratadine
are available in the form of conventional tablets that release the
active agent in a conventional manner. Due to the long half life of
loratadine compared to phenylephrine, the loratadine in the
formulation according to the invention is preferably available for
immediate release. For example, loratadine or desloratadine may be
present 15 in an immediate-release polymer coating on the surface of
a solid dosage form such as a tablet. Such inunediate-release
coatings can be a water-soluble polymeric film. Alternatively,
loratadine or desloratadine can be present in an immediate release
layer composed of immediate release, with phenylephtine in a
sustained release layer excipeints for tablets, forming a bi-layer
tablet. 



20 According to the invention, an amount of phenylephrine is
formulated for sustained release. By sustained release is meant that
the active agent becomes available for bioabsorption in the
gastrointestinal tract over a prolonged period of time, such as about
1 to about 18 hours, preferably about 5- 12 hours. The teru sustained
release also encompasses extended release, controlled release, or
sustained delivery. The release rate 25 of the active agent is
primarily controlled by dissolution of the active agent in
gastrointestinal fluid and subsequent diffusion out of the tablet
independent of pH, but can also be influenced by physical processes
of disintegration and erosion of the tablet. Due to the relatively
short half life of phenylephrine, therapeutic blood/plasma
concentrations of phenylephrine are primarily a result of release of
phenylephrine from the tablet over a 30 prolonged period of time.
Pharmaceutical compositions according to the invention achieve a
therapeutic blood/plasma concentration of phenylephrine in an
individual for at least about 8 to about 14 hours from a single dose.
In some embodiment, phenylephrine is  WO 2007/143163PCTTUS2007/013056
released from the tablet to result in a therapeutic blood/plasma
concentration of phenylepluine for at about 8, 9, 10, 11, 12, 13 or
14 hours from a single dose. In another preferred embodiment,
phenylephrine is released from the tablet to result in a therapeutic
blood/plasma concentration of phenylephrine for at least about 12
hours from a single 5 dose, more preferably at about 12 hours. The
release rate from the tablet is independent of pH, but is highly
dependent on the solubility profile for phenylephrine. Active agents
other than phenylephtine have different release rates than
phenylephrine, and therefore are not predictive for compositions
according to the invention. As used herein, the term a "therapeutic
blood/plasma concentration of phenylephrine" 10 means concentration
equal to at least about 50%, preferably at least about 80% to 125% of
the AUC and/or C",,," of phenylephrine obtained when three doses of a
standard or conventional immediate release formulation comprising 10
mg of phenylephrine or salt thereof is administered to a human
subject. 



According to the present invention, the solid dosage form comprises
one or more 15 hydrophilic polymers. The hydrophilic polymers that
may be used in the present invention include cellulose ethers such as
hydroxypropyl methylcellulose, hydroxypropylcellulose, or other water
soluble or swellable polymers and the like. A preferred hydrophilic
polymer is hydroxypropyl methylcellulose. Examples of hydroxypropyl
methylcellulose polymers that may be used in the present invention
include those available from Dow 20 Chemical Co. under the brand name
MethocelTm, such as, Methocel K15M, Methocel K1OOM, Methocel K4M and
the like. Due to the high water-solubility of phenylephrine, use of
hydroxypropyl methyl cellulose by itself results in unsatisfactorily
rapid diffusion and release of active agent Combined with the
above-listed hydrophilic polymer may be an additional hydrophilic
polymer, such 25 as a polyacrylate polymer or an acrylic acid
copolymer or sodium carboxymethyl cellulose. A preferred polymer for
use in combination with hydroxypropyl methylcellulose is
carboxyrnethyl cellulose sodium salt. Although not intending to be
limited to any particular mechanism of action, it is thought that the
combination of polymers forms a matrix or lattice with active
ingredient distributed within the matrix. The combination of 30
anionic carboxymethyl cellulose sodium salt and nonionic
hydroxypropyl methylcellulose may provide for stronger crosslinking
of the matrix, resulting in higher viscosity and a  WO
2007/143163PCMJS2007/013056 lower diffusion rate through the matrix
for phenylephrine's particular solubility profile. The combination of
hydroxypropyl methylcellulose and carboxymethyl cellulose sodium salt
unexpectedly allows for the design of a release profile that is
specific and particular for phenylephrine. 5 The dosage forms
according to the invention are solid, and may take any customary form
for oral administration, such as a tablet, a pill, a capsule, and the
like. A preferred example of the solid dosage form is a compressed
tablet The tablet may form a matrix for the release of the active
ingredients. Dosage forms according to the invention may farther
contain standard excipients, such one or more of as a disintegrant,
glidant, binding agent, 



10 and antiadherent Standard excipients include talc, stearic acid,
calchtm stearate, magnesium stearate, colloidal silicon dioxide,
sodium lauryl sulphate, and the like. A preferred antiadherent is
crosslinked insoluble polyvinylpyrrolidone available under the
tradename Kollidon CL-IVIrd (BASF). Kollidon CL-M is preferably
present in an amount from about 0.1 to about 10% by weight of the
solid dosage form. In a preferred 15 embodiment, Kollidon CL-M has a
particle site distribution of about 90% of particles less than 20
microns and about 99% of particles less than 400 microns, and a
specific surface area from about 3 to about 6 meters squared per
gram. It will be appreciated that the pharmaceutical compositions of
the invention may also contain any one or more other additives or
excipients conventionally used in the 20 formulation of
pharmaceutical compositions. The subject to which the composition
according to the invention is to be administered is not restricted.
The dosage of phenylephrine varies depending on the size and age of
the patient, the severity of the symptoms, and the like. The
administration is preferably carried out by adjusting the dosage
based on the subject's response, and is preferably administered 25
once or twice daily. The dosage may be present in one of several
different amounts of phenylephrine such as 10 mg, 15 mg, 20 mg, 25 mg
and 30 mg, all of them contained in the sustained release matrix,
preferably administered once or twice daily. The dosage of
antihistamine such as loratadine or desloratadine may be preset in
different amounts such as 1 -20 mg; preferably 2.5 mg, 5 mg, or 10
mg.  WO 2007/143163PCMIS2007/013056 The dosage of analgesic and/or
antipyretic such as aspirin, acetaminophen, etc. will be known to
those skilled in the art and can be in the range of 80 mg to 500 mg.
The dosage of NSAID will be known to those skilled in the art and can
be in the range of 80 mg to 500 mg. 5 EXAMPLE       The following
non-limiting example is shown in order that the invention may be more
readily understood. 



Formulation Example 1      A sustained-release tablet can be obtained
with the following components (by weight): 10phenylephrine
hydrochloride:5 to 30% hydroxypropyl methylcellulose:20 to 70%
carboxymethyl cellulose sodium:5 to 50% Kollidon CL-M:0.1 to 10%
colloidal silicon dioxide:0.05 to 5% 15magnesium stearate:0.5 to 2%
The above ingredients are mixed until a uniform mixture is obtained
and tabletted under compression pressure using a punch to make shaped
tablets. Hardness, friability, and active agent release rates are
determined in the usual manner. The above-described sustained release
tablet comprising 30 mgs of Phenylephrine was 20 administered to a
human subject and the concentration of free phenylephrine in
blood/plasma was determined. For comparison, three doses of 10mgs of
phenylephrine in conventional immediate release formulation were
administered to a human subject and the concentration of free
Phenylephrine in blood/plasma was determined. Results are illustrated
in FIG. 1. As shown in Fig. 1, administration of an exemplary
pharmaceutical 25 composition of the present invention comprising
phenylephrine in sustained release form achieved a therapeutic
blood/plasma concentration of phenylephrine for at least about 8
hours. In one embodiment, the pharmaceutical composition comprises
dexbrompheniramine maleate and phenyleplarine or a pharmaceutically
acceptable salt, e.g. Hydrochloride.  



From the above description, one can ascertain the essential
characteristics of the present invention and, without departing from
the spirit and scope thereof, can make various changes and
modifications of the invention to adapt it to various uses and
conditions.  WO 2007/143163PCT/US2007/013056 CLAIMS 1.An
extended-release pharmaceutical composition comprising phenylephrine
or a pharmaceutically acceptable salt thereof in a hydrophilic
polymer matrix or lattice, wherein the hydrophilic polymer matrix or
lattice comprises a mixture of 5hydroxypropyl methylcellulose and
carboxymethyl cellulose sodium salt, wherein the composition further
comprises one or more exelpients selected from the group of a
lubricant, a glidant, an antiadherent agent, and a mixture of two or
more thereof, wherein the composition is a solid dosage form, and
wherein a single dose of the composition achieves a therapeutic
blood/plasma concentration of 10phenylepbrine in an individual for
about 8 to about 14 hours.  The composition according to claim 1,
further comprising one or more actives selected from the group
consisting of an antihistamine, an analgesic, an anti-pyretic and a
non-steroidal anti-inflammatory agent in immediate release form. The
composition according to claim 1, further comprising loratadine or
desloratadine in immediate release form. An extended release
pharmaceutical composition comprising a hi-layer tablet, one layer
comprised of a sustained release matrix comprising a mixture of
hydroxypropyl methylcellulose and carboxy-methyl cellulose sodium
salt administered with phenylephrine or a salt thereof and the other
layer comprised of an immediate release layer containing another
active selected from one or more of an antihistamine, an analgesic,
an antipyretic and a non-steroidal anti-inflammatory agent, wherein a
single administered dose of the composition achieves a therapeutic
blood/plasma concentration of phenylephrine in an individual for
about 8 to about 14 hours. The composition according to claim 4,
wherein the other active is lOratadine or desloratadine. 



The composition according to claim 1, wherein the phenylephrine or a
pharmaceutically acceptable salt is present in about 5 to about 30%
by weight of the solid dosage form.  WO 20071143163PCT/US2007/013056
7. The composition according to claim 1, wherein the hydroxypropyl
methylcellulose is present in about 20 to about 70% by weight of the
solid dosage form. 8. The composition according to claim 1, wherein
the carboxymethyl cellulose sodium salt is present in about 5 to
about 50% by weight of the solid dosage form. 5 9.The composition
according to claim 1, wherein the antiadherent agent is
polyvinylpyrrolidone in an amount from about 0.1 to about 10% by
weight of the solid dosage form. 10. The composition according to
claim 9, wherein the polyvinylpyrrolidone has a particle size
distribution of about 90% of particles less than 20 microns and about
1099% of particles less than 400 microns. 11. The composition
according to claim 9, wherein the polyvinylpyrrolidone has a specific
surface area from about 3 to about 6 meters squared per gram. 12. The
composition according to claim 1, further comprising a water-soluble
polymeric film coating. 15 13.The composition according to claim 12,
wherein the water-soluble polymeric film contains loratadine or
desloratadine. 14. A method of preparing an extended-release
formulation of phenylephrine comprising incorporating phenylephrine
or a pharmaceutically acceptable salt thereof in a hydrophilic
polymer matrix, wherein the hydrophilic polymer matrix 20comprises a
mixture of hydroxypropyl methylcellulose and carboxymethyl 



cellulose sodium salt, combining the hydrophilic polymer matrix with
one or more excipients selected from the group of a lubricant, a
glidant, an antiadherent agent, and mixtures of two or more thereof,
and compression-pressing the resulting mixture into a solid dosage
form, wherein a single dose of the extended-release 25formulation
achieves a therapeutic blood/plasma concentration of phenylephrine in
an individual for about 8 to about 14 hours.  WO
2007/143163PC11US2007/013056 15. The method according to claim 14,
wherein a single dose of the extended-release formulation achieves a
therapeutic blood serum concentration of phenylephrine for about 12
hours. 16. A method of treating the symptoms of cold, flu, or
allergies in an individual 5comprising administering a composition
according to claim 1 to a person. 17. The method according to claim
16, wherein a single dose of the composition  achieves a therapeutic
blood/plasma concentration of phenylephrine for about 12 hours. 18.
The method according to claim 16, wherein phenylephrine in the
composition is 10released from the solid dosage form in
gastrointestinal fluid at a pH-independent rate. 


