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TREATMENT OF SYMPTOMS ASSOCIATED WITH FEMALE GASTROPARESIS

[0001] This application claims priority from United States Provisional Patent Nos. 61/583,447, filed
January 5, 2012 and 61/527,563, filed August 25, 2011, each of which 1s incorporated herein by reference

1n 1ts entirety.

BACKGROUND OF THE INVENTION

[0002] Metoclopramide 1s approved 1n the United States i oral solution, oral tablet, orally dissolving
tablet and mjectable solution forms. Wenig has suggested the use of nasally-administered
metoclopramide for the treatment of emesis or nausea. (See United States Patent No. 4,624,965, 1ssued
November 25, 1986, which 1s incorporated by reference herem 1n 1ts entirety.) Psilogenis has suggested
nasal administration of metoclopramide for the treatment of delayed onset emesis. (See United States
Patent No. 5,760,086, 1ssued June 2, 1998, incorporated herein by reference m 1ts entirety.) Lehman et
al. have proposed administering nasal formulations of metoclopramide for the treatment of gastroparesis.
(See United States Patent No. 6,770,262, 1ssued August 3, 2004, mcorporated herem by reference 1n 1its
entirety. )

SUMMARY OF THE INVENTION

[0003] At the direction of the inventors, a clinical study of the efficacy of intranasal metoclopramide was
carried out 1n male and female gastroparesis patients. As an outcome of the clinical study, the mnventors
discovered that, despite similarities m pharmacokinetics between women and men who received nasal
metoclopramide, female gastroparesis responded positively to nasal metoclopramide compared to
placebo, whereas male gastroparesis did not. No previous study has noted any difference 1n response
compared to placebo by metoclopramide between female and male gastroparesis patients. Even taking
into account known differences between females and males, such as differences in mean body weight and
frequency of occurrence of gastroparesis mn the two sexes, the difference m response to nasal
metoclopramide was statistically significant. Thus the mventors have discovered that, at least at the
doses administered 1n the study, nasal administration of metoclopramude 1s effective in the treatment of
symptoms associated with female gastroparesis, but not 1n the treatment of symptoms associated with

male gastroparesis.

[0004] Thus, some embodiments described herein relate to a method of treating female gastroparesis,
comprising administering to a human female an effective amount of metoclopramide or a
pharmaceutically acceptable salt thereof. In some embodiments, the administration of metoclopramide 1s
oral, buccal, suglingual, intranasal, pulmonary, topical, transdermal, rectal or intravenous administration

of metoclopramide to a human female. In some preferred embodiments the administration of
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metoclopramide 18 intranasal administration to a human female. The effective amount of metoclopramide
18 meffective to treat symptoms associated with male gastroparesis. In some embodiments, the
metoclopramide 1s administered at a daily dose of approximately 20 mg to 160 mg (e.g. 40 mg to 80 mg)
of metoclopramide base per day. In some embodiments, the daily dose of metoclopramide 1s
administered as 1 to § intranasal aliquots. In some embodiments, the daily dose of metoclopramide 18
administered as 3-8 intranasal aliquots. In some embodiments, the daily dose of metoclopranude 18
administered as 3-8 mtranasal aliquots of about 5 mg to 25 mg (e.g., 10 mg to 20 mg) of metoclopramide
base per aliquot. In some embodiments, the daily dose of metoclopramude 1s administered as 3-8
intranasal aliquots of about 10 mg of metoclopramide base per aliquot. In some particular embodiments,
the intranasal aliquots are roughly equal. In some embodiments, each intranasal aliquot has a volume of
about 25 uL to 150 uL. In some embodiments, each intranasal aliquot has a volume of about 50 uL. In
some embodiments, the daily dose of metoclopramide 1s administered as 3-8 aliquots of about 14 mg
metoclopramide base per aliquot. In some embodiments, each aliquot has a volume of approximately 25
ul to 150 uLl. In some embodiments, each aliquot has a volume of approximately 70 uL.. In some
embodiments, the daily dose of metoclopramide 1s administered as 3 or 4 intranasal aliquots of about 20
mg of metoclopramide base per aliquot. In some particular embodiments, the mtranasal aliquots are
roughly equal. In some embodiments, cach imntranasal aliquot has a volume of about 50 uL to 150 uL. In
some embodiments, the treatment of symptoms associated with female gastroparesis includes treatment

of symptoms associated with female diabetic gastroparesis.

[0005] Thus, some embodiments described herein relate to a composition for the treatment of symptoms
associated with female gastroparesis, said treatment comprising administering to a human female an
ctfective amount of metoclopramide or a pharmaceutically acceptable salt thercof. In some
embodiments, the administration of metoclopramide 18 oral, buccal, suglingual, intranasal, pulmonary,
topical, transdermal, rectal or mmtravenous. In some preferred embodiments, the administration of
metoclopramide 1s intranasal. The effective amount of intranasal metoclopramide 1s mneffective to treat
symptoms associated with male gastroparesis. In some embodiments, the metoclopramide 1s
administered at a daily dose of approximately 20 mg to 160 mg (e.g. 40 mg to 80 mg) of metoclopramude
base per day. In some embodiments, the daily dose of metoclopramide 1s administered as 1 to 8
intranasal aliquots. In some embodiments, the daily dose of metoclopramide 1s administered as 3-8
intranasal aliquots. In some embodiments, the daily dose of metoclopramide 18 administered as 3-8
intranasal aliquots of about S mg to 25 mg (e.g. 10 mg to 20 mg) of metoclopramide base per aliquot. In
some embodiments, the daily dose of metoclopramide 1s administered as 3-8 intranasal aliquots of about
10 mg of metoclopramide base per aliquot. In some embodiments, each intranasal aliquot has a volume
of about 25 uL to 150 pL. In some embodiments, each intranasal aliquot has a volume of about 50 pL.

In some embodiments, the daily dose of metoclopramide 18 administered as 3-8 aliquots of about 14 mg
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metoclopramide base per aliquot. In some embodiments, each aliquot has a volume of approximately 25
ul to 150 uLl. In some embodiments, each aliquot has a volume of approximately 70 uL.. In some
embodiments, the daily dose of metoclopramide 1s administered as 3 or 4 intranasal aliquots of about 20
mg of metoclopramide base per aliquot. In some particular embodiments, the mtranasal aliquots are
roughly equal. In some embodiments, cach imntranasal aliquot has a volume of about 50 uL to 150 uL. In
some embodiments, the treatment of symptoms associated with female gastroparesis includes treatment
of symptoms associated with female diabetic gastroparesis. Some embodiments provide for use of a
composition described herein for the preparation of a medicament for the treatment of female

gastroparesis, such as female diabetic gastroparesis.

[0006] Some embodiments described herein provide a method of improving quality of life of a subject
attlicted with female gastroparesis, wherein the female subject 1s receirving metoclopramide therapy,
which comprises administering a physiologically effective amount of metoclopramide or a
pharmaceutically acceptable derivative or salt thereof. Some embodiments described herein provide a
method for treatment of upper abdominal pain associated with gastroparesis m a female subject recerving
metoclopramide therapy, which comprises administering a physiologically effective amount of
metoclopramide or a pharmaceutically acceptable derivative or salt thereof. Some embodiments
described herein provide a method for treatment of nausea associated with gastroparesis in a female
subject recerving metoclopramide therapy, which comprises administering a physiologically effective
amount of metoclopramide or a pharmaceutically acceptable derivative or salt thereof. Some
embodiments described herein provide a method for treatment of bloating associated with gastroparesis
1n a female subject recerving therapy, which comprises administering a physiologically effective amount
of metoclopramide or a pharmaceutically acceptable derivative or salt thereof. Some embodiments
described herein provide a method for treatment of early satiety associated with gastroparesis m a female
subject receiving intranasal metoclopramide therapy, which comprises administering a physiologically
effective amount of metoclopramide or a pharmaceutically acceptable derivative or salt thereof. Some
embodiments described herein provide a method for treatment of vomiting associated with gastroparesis
in a female subject receiving metoclopramide therapy, which comprises administering a physiologically
etfective amount of metoclopramide or a pharmaceutically acceptable derivative or salt thereot. Some
embodiments described herein provide a method for treatment of retching associated with gastroparesis
in a female subject recerving metoclopramide therapy, which comprises administering a physiologically
effective amount of metoclopramide or a pharmaceutically acceptable derivative or salt thereof. Some
embodiments described herein provide a method for treatment of feeling full (1nability to finish a meal)
associated with gastroparesis i a female subject receiving metoclopramide therapy, which comprises
administering a physiologically effective amount of metoclopramide or a pharmaceutically acceptable

derivative or salt thereof. Some embodiments described heremn provide a method for treatment of loss of
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appetite associated with gastroparesis in a female subject recerving metoclopramide therapy, which
comprises administering a physiologically effective amount of metoclopramide or a pharmaceutically
acceptable derivative or salt thereof. Some embodiments described herein provide a method for
treatment of stomach fullness associated with gastroparesis in a female subject receiving
metoclopramide therapy, which comprises administering a physiologically effective amount of
metoclopramide or a pharmaceutically acceptable derivative or salt thereof. Some embodiments
described herein provide a method for treatment of stomach being visibly larger associated with
gastroparesis in a female subject rece1ving metoclopramide therapy, which comprises administering a
physiologically effective amount of metoclopramide or a pharmaceutically acceptable derivative or salt
thercof. Some embodiments described herein provide a method for treatment of upper abdominal
discomfort associated with gastroparesis in a female subject receirving metoclopramide therapy, which
comprises administering a physiologically effective amount of metoclopramide or a pharmaceutically
acceptable derivative or salt thereof. Some embodiments described herein provide a method for
treatment of two, three, four, five, s1x or more symptoms associated with female gastroparesis selected
from upper abdominal pain, nausea, bloating, early satiety, vomiting, retching, feeling full (1nability to
finish a meal), loss of appetite, stomach fullness, stomach being visibly larger, abdominal discomfort,
which comprises administering a physiologically effective amount of metoclopramide or a
pharmaceutically acceptable salt thereof. In some embodiments, the administration of metoclopramide 1s
oral, buccal, suglingual, intranasal, pulmonary, topical, transdermal, rectal or intravenous administration
to a human female. In some preferred embodiments the administration of metoclopramide 18 intranasal
administration of metoclopramide to a human female. In some embodiments, each of the foregoing
symptoms 1s treated 1in a female subject, but fewer than half are treated 1n male subjects at the same
dosage. In some embodiments, each of the foregoing symptoms 1s treated m a female subject, but three
or fewer, preferably two or fewer, and 1n some embodiments one or fewer, are treated in male subjects at
the same dosage. The effective amount of intranasal metoclopramide 1s ineftective to treat symptoms
associated with male gastroparesis. In some embodiments, the metoclopramide 18 administered at a daily
dose of approximately 20 mg to 160 mg (e.g. 40 mg to 80 mg) of metoclopramide base per day. In some
embodiments, the daily dose of metoclopramide 1s administered as 1 to 8 intranasal aliquots. In some
embodiments, the daily dose of metoclopramide 1s administered as 3-8 intranasal aliquots. In some
embodiments, the daily dose of metoclopramide 1s administered as 3-8 intranasal aliquots of about 5 mg
to 25 mg (e.g. 10 mg to 20 mg) of metoclopramide base per aliquot. In some embodiments, the daily
dose of metoclopramide 18 administered as 3-8 intranasal aliquots of about 10 mg of metoclopramide
base per aliquot. In some embodiments, each intranasal aliquot has a volume of about 25 uL to 150 pL.
In some embodiments, each intranasal aliquot has a volume of about 50 uL.. In some embodiments, the

daily dose of metoclopramide 1s administered as 3-8 aliquots of about 14 mg metoclopramide base per
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aliquot. In some embodiments, each aliquot has a volume of approximately 25 uL to 150 uL. In some
embodiments, each aliquot has a volume of approximately 70 uL. In some embodiments, the daily dose
of metoclopramide 1s administered as 3 or 4 intranasal aliquots of about 20 mg of metoclopramide base
per aliquot. In some particular embodiments, the intranasal aliquots are roughly equal. In some
embodiments, each intranasal aliquot has a volume of about 50 pL to 150 uL. In some embodiments, the
female gastroparesis treated 1s female diabetic gastroparesis. Some embodiments provide for use of a

composition described herein for the preparation of a medicament for the treatment of female

gastroparesis, such as female diabetic gastroparesis.

[0007] Additional embodiments, features and advantages will become apparent upon consideration of the

followmg detailed description of the mvention.

INCORPORATION BY REFERENCE

[0008] All publications and patent applications mentioned 1n this specification are herein mcorporated by

reference to the same extent as 1f each individual publication or patent application was specifically and

individually mndicated to be mcorporated by reference.

Brief Description of the Drawings

[0009] Figure 1 1s a graph showing post-dose individual, arithmetic mean and geometric mean
pharmacokinetic data (blood plasma levels in ng/mL) on visits 3 and 7 during a clinical study for all

patients receiving mtranasal (IN) metoclopramide at 10 mg per dose and 14 mg per dose.

[0010] Figure 2 18 a graph showing post-dose individual, arithmetic mean and geometric mean

pharmacokinetic data (blood plasma levels in ng/mL) on visits 3 and 7 of a clinical study for male and

female patients receiving mtranasal (IN) metoclopramide at 10 mg per dose and 14 mg per dose. No

statistical difference between males and females was seen 1n the pharmacokinetic (PK) data.

[0011] Figure 3 18 a graph showing mean mGCSI-DD total scores at baseline and change from baseline

to week 4 1 female subjects.

[0012] Figure 4 1s a graph showing mean mGCSI-DD total scores at baseline and change from baseline

to week 4 1 male subjects.

DETAILED DESCRIPTION OF THE INVENTION

[0013] The mventors have discovered that, despite similarities in pharmacokinetics and demographics

between women and men who receirved nasal metoclopramide, imntranasal administration of

metoclopramide relieved symptoms associated with female gastroparesis, but not symptoms associated

with male gastroparesis. Even taking into account known differences between females and males, such
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as differences m mean body weight and frequency of occurrence of gastroparesis in the two sexes, the
difference 1n response to nasal metoclopramide was statistically significant. Thus the mventors have
found that, at least at the doses administered 1n the clinical study, nasal administration of metoclopramide
1s effective 1n the treatment of symptoms associated with female gastroparesis, but not 1n the treatment of
symptoms associated with male gastroparesis. Moreover, 1t 18 the belief of the inventors that, given the
similar pharmacokinetics evinced by female and male humans m the mtranasal studies, these results may

be generalized to treatment of gastroparesis, and 1n particular diabetic gastroparesis.

[0014] Thus, some embodiments described herein relate to a method of treating symptoms associated
with female gastroparesis, comprising administering to a human female an effective amount of
metoclopramide or a pharmaceutically acceptable salt thereof. In some embodiments, the administration
of metoclopramide 1s oral, buccal, suglingual, intranasal, pulmonary, topical, transdermal, rectal or
intravenous route. In some preferred embodiments the administration of metoclopramide 1s intranasal.

Some embodiments relate to the treatment of symptoms associated with female diabetic gastroparesis.

[0015] Thus, some embodiments described herein relate to a method of treating at least one, preferably
two or more, symptoms of female gastroparesis, comprising administering to a human female an effective
amount of metoclopramide or a pharmaceutically acceptable salt thercof. In some embodiments, the
administration of metoclopramide 1s oral, buccal, suglingual, intranasal, pulmonary, topical, transdermal,
rectal or intravenous route. In some preferred embodiments the administration of metoclopramide 1s
intranasal. Some embodiments provided herein relate to a method of treating at least one, preferably two
or more, symptoms of female gastroparesis selected from the group consisting of: nausea (feeling sick to
your stomach as 1f you were going to vomit or throw up); retching (heaving as 1f to vomuit, but nothing
comes up); vomiting; stomach fullness; not able to finish a normal-sized meal; feeling excessively full
after meals; loss of appetite; bloating; stomach or belly visibly larger; and upper abdominal pain (above
the navel); upper abdominal discomfort (above the navel). Some embodiments relate to a method of
treating two, three, four, five, six, seven, eight, nine, ten or all eleven of the symptoms selected from the
group consisting of: nausea (feeling sick to your stomach as 1f you were goimg to vomit or throw up);
retching (heaving as 1f to vomait, but nothing comes up); vomiting; stomach fullness; not able to finish a
normal-sized meal; feeling excessively full after meals; loss of appetite; bloating; stomach or belly
visibly larger; upper abdominal pain (above the navel); and upper abdominal discomfort (above the

navel). In some embodiments, the female gastroparesis 1s female diabetic gastroparesis.

[0016] As used herein, the term “female gastroparesis” refers to symptoms associated with gastroparesis

experienced by human females.

[0017] As used hereimn “metoclopramude™ refers to metoclopramide 1 a solution formulation, mcluding a

salt of metoclopramide. In quantitating the mass of metoclopramide herein, unless otherwise specified,
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all masses of metoclopramide refer to the mass of the free base, which has a molecular weight of 299.80.
One method of manufacturing metoclopramide 1s described i US 3,177,252, which 1s incorporated

herein by reference 1 1ts entirety.

[0018] An “effective amount™ of metoclopramide (or a pharmaceutically acceptable salt thereof) 1s an
amount of metoclopramide that 1s effective to provide statistically significant relief from one or more
symptoms of gastroparesis in a cohort of human females. An “effective amount” 1s determined 1n
comparison to administration of placebo. In some embodiments, efficacy 1s judged with reference to the
Gastroparesis Cardinal Symptom Index — Daily Diary (GCSI-DD) and in some embodiments, efficacy 1s
judged with reference to the modified GCSI-DD (mGCSI-DD), which 1s described in more detail herem.
An additional symptom measurement instrument 18 the Gastroparesis Symptom Assessment (GSA) may
be used to measure efficacy. Although not specifically measured 1n the referenced study, the GSA 1s

derived from, and has similar statistical outcomes to the mGCSI-DD. See Example 1.

[0019] As provided herein, an effective amount of metoclopramide for the treatment of symptoms
associlated with female gastroparesis, such as female diabetic gastroparesis, 18 meffective to treat the
symptoms associated with male gastroparesis. In some embodiments, the metoclopranmude 18
administered at a daily dose of approximately 20 mg to 60 mg of metoclopramide base per day. In some
embodiments, the daily dose of metoclopramide 1s administered as 1 to 6 intranasal aliquots (e.g.,
sprays). In some embodiments, the daily dose of metoclopramide 1s administered as 4 intranasal aliquots.
In some embodiments, the daily dose of metoclopramide 1s administered as 4 intranasal aliquots of about
S mg to 15 mg of metoclopramide base per aliquot. In some embodiments, the daily dose of
metoclopramide 1s administered as 4 intranasal aliquots of about 10 mg of metoclopramide base per
aliquot. In some particular embodiments, the intranasal aliquots are roughly equal. In some
embodiments, each intranasal aliquot has a volume of about 25 pL to 150 pL.. In some embodiments,
cach intranasal aliquot has a volume of about 50 puL.. In some embodiments, the daily dose of
metoclopramide 1s administered as 4 aliquots of about 14 mg metoclopramide base per aliquot. In some
embodiments, each aliquot has a volume of approximately 25 uL to 150 puL. In some embodiments, each

aliquot has a volume of approximately 70 pL.

[0020] In some embodiments, the invention 1s directed toward nasal metoclopramide for the treatment of
female gastroparesis, which 1s stable upon storage, especially long-term storage. The nasal
metoclopramide solutions are, in some embodiments, clear and/or colorless. Some embodiments herein
provide use of nasal metoclopramude solutions for the preparation of a medicament for the treatment of
symptoms associated with female gastroparesis, such as symptoms associated with female diabetic

gastroparesis.



CA 02846340 2014-02-24
WO 2013/028882 PCT/US2012/052096

[0021] In some embodiments described herein there 18 provided a nasal metoclopramide formulation and
1ts use 1n the treatment of symptoms associated with female gastroparesis, comprismg metoclopramide
(or a pharmaceutically-acceptable salt thercof), citrate buffer and benzalkonium chloride having a pH of
at least about 5. In some embodiments, the nasal metoclopramide formulation 1s one described n
copending United States patent application 12/645,108, filed December 22, 2009 (Published as US
2010/0163032 on July 1, 2010), which 1s incorporated herein 1n its entirety.

[0022] Some embodiments described herein provide a manufacture comprising a metoclopramide
pharmaceutical composition, e.g. as described 1n copending United States patent application 12/645,108,
filed December 22, 2009 (Published as US 2010/0163032 on July 1, 2010), which 1s incorporated herein
n 1ts entirety. In some embodiments, the means for nasal administration comprises a reservoir that
contains the composition, a pump 1n fluid communication with the composition 1n the reservoir and a
nozzle i fluid communication with the pump, wherein activation of the pump withdraws a
predetermined amount of said composition from the reservoir and causes said predetermimed amount of
said composition to be expelled from said nozzle. In some embodiments, the predetermined amount of
composition 1s about 10 uL to about 200 uL, about 10 pL to about 150 pL, about 50 uL to about 150 uL,
about 50 uL, about 55 puL, about 60 uL, about 75 uL, about 70 uL, about 75 uL, about 80 uL, about 85
uL, about 90 uL, about 95 uL, about 100 uL, about 110 uL, about 120 uL, about 125 uL, about 150 uL,
about 175 uL or about 200 uL per activation (“spray” or “aliquot”). In order to combat the deleterious
eftects of light on metoclopramide, the manufacture may conveniently include a container, especially an
opaque container, i.e. a container that 1s at least partially or completely impervious to light. In some
embodiments, a suitable opaque container will be brown or amber, especially brown or amber glass. In
other embodiments, the opaque contamer will be an opaque polymer container, such as 18 commonly used

in the pharmaceutical arts.

[0023] As used herein, the indefinite articles “a” and ““an™ mean ““at least one” unless otherwise stated.
Likewise, the definite article “the”, unless otherwise indicated, means ““at least the” where the context

permits or demands 1t to be open-ended.

[0024] As used herein, a “nasal administration device™ 18 a device capable of administering a dose of a
composition comprising metoclopramide mto the nose of a patient. In some embodiments, the nasal
administration device 1s an atomizer, comprising a reservoir adapted to contain the metoclopramide
solution and a pump adapted to draw a predetermined amount of the metoclopramide solution from the
reservoir dispense the predetermined amount of metoclopramide solution through an atomizing nozzle
and 1nto at least one nostril of a patient. Suitable nasal administration devices are commercially

available.
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[0025] As used herein, the term “spray” indicates an atomized volume of liquid expelled from a nozzle
of a nasal administration device upon a single activation of the nasal administration device. In general,
cach spray 1s administered into a single nostril of a patient. As such, a “spray”, as used herem, 1s a type
of “aliquot”, the latter being a generic term referring to an amount of liquid sprayed, instilled or

otherwise introduced into a nostril of a subject, such as a patient.

[0026] As used herein, “metoclopramide” means metoclopramide (-amino-5-chloro-N-(2-
(diecthylamino)ethyl)-2-methoxybenzamude) or a pharmaceutically acceptable salt thereof, such as the
hydrochloride salt. Where reference 1s made to a particular mass of metoclopramide, the recited mass 1s

that of the free base of metoclopramide, unless otherwise specified.

[0027] As used herein, “oral” means a dosage form taken by mouth, such as a tablet, powder, soft gel

capsule, hard gel capsule, orally dissolving tablet or thin film, liquid, etc.

[0028] Other terms used herein have their art-recognized meanings, unless otherwise defined or

described.

Formulation of Nasal Compositions of Metoclopramide (Use for Production of a Medicament

[0029] Nasal compositions of metoclopramide may be manufactured for administration as a medicament
for administration to a patient for one of the indications described herein. In some embodiments, the
nasal metoclopramide formulation 1s one described 1n copending United States patent application
12/645,108, filed December 22, 2009 (Published as US 2010/0163032 on July 1, 2010), which 1s
incorporated herein 1n 1ts entirety. Briefly, metoclopramide, butfer, benzalkonium chloride and
optionally other mgredients (such as sodium chloride or other osmolarity-regulating agent, sorbitol or
other sweetener, flavoring agent, etc.) may be made up to some volume less than the target final volume
of the solution. The ingredients may then be mixed until all the ingredients are dissolved. The pH then
may be adjusted, 1f necessary, by addition of a suitable acid or base, such as HCl, NaOH, or the
complementary acid or base of the bufter. Once the desired pH has been obtained, the solution may then
be brought up to full volume with water. The resulting solution may then be packaged 1n a suitable
container for shipping and distribution. In some embodiments, the suitable container includes a nasal
pump as described 1n more detail below. In other embodiments, the suitable contamer may be a vial,
such as an amber glass vial, which may be a glass ampule, a glass bottle topped with an mert rubber

septum and crimp cap top, or other suitable pharmaceutical vial.

Manufacture of Nasal Formulations

[0030] Some embodiments described herein provide, as a manufacture, a combination of a stable, clear

and/or colorless solution of metoclopramide and a means for intranasal administration of the
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metoclopramide solution. In some embodiments, the manufacture comprises one of the metoclopramide
solutions described herem and an mtranasal delivery device comprising a reservoir, in which the
metoclopramide solution 1s contained, a pump 1n fluid communication with the reservoir and a nozzle in
fluid communication with the pump. In use, the pump 1s actuated, drawing an amount of the
metoclopramide solution from the reservoir and expelling the solution out of the nozzle as an aerosolized
spray. Suitable nasal administration devices are commercially available. Among the suppliers of nasal
administration devices that may be combined with a stable, substantially clear and/or substantially
colorless metoclopramide solution according to the present invention, there may be mentioned Aptar
(Valois of America, Congers, New York, and Pfeiffer of America, Princeton, N.J.) In some
embodiments, the mtranasal delivery device 1s partially or completely opaque, m order to protect the

contents of the device from exposure to ambient light.

Methods of Treatment with Nasally Administered Metoclopramide

[0031] The nasal metoclopramide formulations described herein may be employed in methods for the

treatment of symptoms associated with female gastroparesis.

[0032] In some embodiments provided herein, relief of symptoms associated with female gastroparesis 1s
treated by mtranasal istillation of a pharmaceutically effective amount of an intranasal metoclopramide
solution. In some embodiments, nasal metoclopramide 1s administered to female humans who have been
diagnosed with gastroparesis. In some embodiments, an effective dose of nasal metoclopranude 1s
administered to a female patient for about 1 to about 12 weeks, about 1 to 8 weeks, about 5 weeks to

about 12 weeks, about 5 to about 8 weeks, orabout 1, 2,3,4,5,6,7,8,9,10, 11, 12 or more weeks.

[0033] In some embodiments, the effective daily dose of metoclopramude 1s about 20 mg/day to about
100 mg/day, which may be admmastered in 1 to 8, 1 to 6, 1 to 4 or 1 to 3 aliquots (e.g. “sprays”). In
some embodiments, the daily dose of metoclopramide 1s about 40 mg/day to about 80 mg/day. In some
embodiments m which the patient 1s renally impaired or coadministered with a drug known to alter
metabolism or clearance of metoclopramide, the dose may be decreased by 25-75%, e.g. to a daily dose
of 20 mg, which may be administered 1 e.g. 4 aliquots of 5 mg each or 2 aliquots of 10 mg each. In
some embodiments, the daily dose administered to women 1s effective i female gastroparesis but not
male gastroparesis. In some embodiments, the daily dose of nasal metoclopramide 1s about 30 mg/day to
about 80 mg/day, admmastered n 1, 2, 3,4, 5, 6, 7 or 8 aliquots. In some embodiments, the daily dose 1s
20, 22, 24, 25, 26, 28, 30, 32, 34, 35, 36, 38,40,42, 44, 45, 46, 48, 50, 52, 54, 55, 56, 58, 60, 62, 64, 66,
68, 70,72, 74,76, 78 or 80 mg/day administered in 1, 2, 3, 4, 5 or 6 aliquots. In some embodiments, the
aliquots are substantially equivalent in volume. In some embodiments, the volumes of the aliquots (e.g.

“sprays”) are 25 uL to 150 uL, e.g. 25 nL to 100 puLL, 30 uLL to 80 uL, 40 uL to 75 uL. In some
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embodiments, the volumes of the aliquots are 25-60 uL, 30-70 uL, 40-60 uL, 50-90 uL or 60-80 uL. In
some embodiments, the volumes of the aliquots are 20 uL, 22 uL, 24 nlL, 25 uL, 26 uL, 28 uL, 30 uL, 32
ul, 34 uL, 35 ulL, 36 ulL, 38 ul., 40 uL, 42, uLL, 44 uL, 45 ulL, 46 nL, 48 uL, 50 uL, 55 uL, 54 uL, 55
ul, 56 uL., 58 uL, 60 ulL, 62 ul, 64 ulL, 65 uL, 66 uL, 68 ul., 70 ulL, 72 uL, 74 uL, 75 uL, 76 uL, 79
ul, 80 ul, 82 uL, 84 uL, 85 ul., 86 uL, 88 ul., 90 uL, 92 uL., 94 uL, 95 uL., 96 uL, 98 uL or 100 uL.. In
some embodiments, the total effective daily dose 1s 40 mg/day of metoclopramide base or 56 mg/day of
metoclopramide base administered in four aliquots (4x350 pLL or 4x70 pL) throughout the day. In some
embodiments, the total effective daily dose 1s 80 mg/day of metoclopramide base administered n §

aliquots (one 1n each nostril, four times throughout the course of the day.

[0034] In some embodiments, the method comprises treatment of symptoms associated with female
gastroparesis of varying etiology, mcluding female gastroparesis arising out, associated with or caused by
diabetes (1including type 1 and type 2), postviral syndromes, anorexia nervosa, surgery on the stomach or
vagus nerve, medications, such as anticholinergic and narcotic medications, which tend to suppress
intestinal and gastroesophageal contractions, gastroesophageal reflux disease, smooth muscle disorders
(e.g. amyloidosis and scleroderma), nervous system diseases (including abdominal migraine and

Parkinson's disease), and/or metabolic disorders (including hypothyroidism).

[0035] In some embodiments, the gastroparesis 1s of diabetic origin, including type 1 and type 2 diabetes,
and treatment comprises itranasally administering a nasal composition of metoclopramide as described
herein 1 a nasal spray dosage form for about 1 to about 8 weeks, for about 2 weeks to about 8 weeks or

forl,2,3,4,5,6,7,8 or more weeks.

[0036] Administration may be prescribed 30 minutes before meals, assuming 3 meals per day, and before
bedtime. In some embodiments, doses are administered betore breakfast and dinner. In some
embodiments, each dose 1s administered as a single intranasal aliquot (e.g. spray); m some embodiments,

cach dose 1s administered as 2 aliquots (e.g. one spray per nostril).

[0037] In some embodiments, a pharmaceutical composition administered for the treatment of symptoms
associlated with female gastroparesis as described herein consists of: metoclopramide (e.g. as
metoclopramide HCI), citric acid (e.g. as the monohydrate), sodium citrate (e.g. as the dihydrate),
benzalkonium chloride (e.g. as a 50% solution, N.F.), sorbitol (e.g. as a solution, such as a 70% solution
USP), edetate disodium, sodium chloride and purified water. In some embodiments, a pharmaceutical
composition administered for the treatment of female gastroparesis consists of: metoclopramide (¢.g. as
metoclopramide HCI), citric acid (e.g. as the monohydrate), sodium citrate (e.g. as the dihydrate),
benzalkontum chloride (e.g. as a 50% solution, N.F.), edetate disodium, sodium chloride and purified
water. In some embodiments, a pharmaceutical composition administered for the treatment of female

gastroparesis consists of: metoclopramide (e.g. as metoclopramide HCI), citric acid (e.g. as the
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monohydrate), sodium citrate (¢.g. as the dihydrate), benzalkonium chloride (e.g. as a 50% solution,

N.F.), sodium chloride and purified water.

[0038] The nasal metoclopramide compositions described herein may be administered a female patient
as 1 spray m a single nostril, four times a day (1 spray QID for about 1, 2, 3,4, 5,6, 7, or 8 weeks), or 1
spray per nostril 1n both nostrils four times a day (2 sprays QID for about 1, 2, 3,4, 5, 6, 7, or 8 weeks).

[0039] In some embodiments, nasal metoclopramide 1s administered 1n the absence of other gastroparesis
medications. In some embodiments, additional medication may be administered 1f necessary. In some
embodiments, the methods of treatment provided herein can also include co-administration of one or
more additional therapeutic agents along with the metoclopramide nasal formulations described herein.
The additional therapeutic agents administered concurrently with metoclopramide or at separate time
intervals. In some embodiments, one or more other drugs may be incorporated into the metoclopramide
nasal formulation. Additional therapeutic agents may include pain relievers, msulin and other drugs
useful m the management of diabetes, steroids, especially steroids that prevent nasal rritation, and

antidepressants.

[0040] Various techniques may be used to assess the severity of the gastroparesis and gastric emptying,
and these will be well-known to those of skill in the art. Such techniques include questioning the patient
regarding symptoms of gastroparesis by a Patient Reported Outcome (PRO) symptom measurement
mstrument. Techniques like octanoic breath test, wireless capsule endoscopy, radioscintigraphy,

ultrasonography, and x-rays employing radiopaque markers such as barium, may be employed.

[0041] In some embodiments, a clinician will prescribe a lower dosage of metoclopramide because of an
underlying medical condition or other clinical consideration. For example, in the case of renal
impairment, the clinician will prescribe a dose that 1s appropriate for the degree of renal impairment or
other rationale for slower metabolism or clearance of the metoclopramide, e.g. a dose that 1s 25% to 75%
lower, in some embodiments 50% lower, than the dose prescribed for a patient without renal impairment.
In some such embodiments, the daily dose will be 20 mg administered as two intranasal doses, e.g. one
dose before breakfast and one before dinner. In some embodiments, each dose 18 administered as a single
intranasal aliquot (e.g. spray). In some embodiments, each dose 1s administered as two intranasal

aliquots (e.g. 2 sprays, one 1n each nostril.

[0042] The aforementioned dosages for the treatment and control of gastroparesis may be administered
before meals and/or before bed time. In some embodiments, each dose 1s administered as a single
intranasal aliquot (e.g. 1 spray in one nostril); in some embodiments, the dose may be split into 2 or more

intranasal aliquots (e.g. 2 sprays, on¢ m ¢ach nostril).
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Manufacture of Other Formulations

[0043] Some embodiments of the invention comprise administration of metoclopramude by oral, buccal,

suglingual, pulmonary, topical, transdermal, rectal or intravenous.

[0044] Metoclopramide may be orally admimastered. Suitable oral dosage forms include swallowed
tablets, capsules, powders and liquids. Suitable oral dosage forms also include orally disintegrating
tablets, soft gel capsules that release liquid in the mouth. Metoclopramide 1s available as an oral liquid
and may be obtained from a number of commercial sources, such as Wockhardt under the name
Metoclopramide Hydrochloride, as described in Abbreviated New Drug Application ANDAO074703.
Metoclopramide is also comercially available as an orally disintegrating tablet as Metozolv® ODT from
Salix Pharmaceuticals, Inc., as described m New Drug Application NDA022246, and United States
Patent No. 6,413,549, which 1s incorporated herein by reference 1n 1ts entirety. Metoclopramide 1s also

commercially available as an oral (swallowed) tablet as Reglan® from ANI Pharmaceuticals, Inc., as

described mm New Drug Application NDAQO17854.

[0045] Metoclopramide may be administered buccally or sublingually. Suitable buccal forms mclude
tablets, patches and films that are applied to the buccal surface and are absorbed transmucosally. Buccal
tablets are described 1n, infer alia, United States Patent Nos. 7,651,698; 7,122,198; 6,916,485; 5,888,534;
and 5,624,677. Buccal patches are described 1n, inter alia, United States Patent No. 6,197,331.
Sublingual forms include tablets and films, such as those described in United States Patent Nos.

6,974,590, 6,572,891; 6,200,604 ; 5,888,534, and 5,624,677. Each of the foregoing patents 1s

imncorporated herein by reference 1n its entirety.

[0046] Metoclopramide may be administered by pulmonary mhalation. Metoclopramide may be
administered as a dry powder, as a metered dose from a metered dose mhaler, or as a nebulized form

from a nebulizer.

[0047] Metoclopramide may also be administered by topical or transdermal means. For transdermal
administration, metoclopramide can be formulated mto omntments, salves, gels, or creams as generally

known 1n the art.

[0048] Metoclopramide may also be administered by itravenous administration. Intravenous
metoclopramide 18 approved by the United States Food and Drug administration, and 1s available from

Baxter Healthcare Corp. under the brand name REGLAN®. The intravenous solution is described in New

Drug Application NDAO17862.
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EXAMPLES
Example 1: A Multicenter, Randomized, Double-Blind, Placebo-Controlled, Parallel Group, Dose-
Ranging Clinical Study to Evaluate the Efficacy and Safety of Metoclopramide Nasal Spra
Solution in Diabetic Subjects with Gastroparesis
The objectives of this study were to evaluate the safety and the effectiveness of two doses of metoclopramide nasal
spray solution, 10 mg and 14 mg, compared to placebo 1n reducing the symptoms of diabetic gastroparesis and to
assess the plasma concentrations of two doses of metoclopranude nasal spray n subjects with diabetic gastroparesis
following a single dose and at steady state. The atorementioned dosages for the treatment and control of
gastroparesis were administered before meals and/or before bed time. Subjects who met the entry criteria after the
Washout Period (Day -7 to Day -1) were randomized using an IVRS, to metoclopramide nasal spray 10 mg, 14
mg, or placebo, in roughly equal numbers (approximately 1:1:1) using a predetermined randomization schedule

employing permuted blocks. Randomization was preformed centrally.

[0049] Metoclopramide nasal spray solution, 200 mg/mL base (as monohydrochloride monohydrate) 1s a
clear colorless to pale-yellow aqueous solution manufactured for Evoke Pharma. The metoclopramide
nasal spray was packaged in a 10 mL amber glass vial mounted with a metered nasal spray pump. The
metered dose vial delivered a S0 L. or 70 uLL spray (10 mg or 14 mg of metoclopranmude base respectively) with
cach actuation. One 10 mL vial contamed sufficient metoclopramide nasal spray to deliver 120 doses of 10

mg or 14 mg.

[0050] A vehicle control was used as the placebo for metoclopramide nasal spray solution. The placebo
spray was packaged m a 10 mL amber glass vial mounted with a metered nasal spray pump. The metered dose
vial delivered a 50 pLL spray with each actuation. One 10 mL vial contained sufticient placebo to deliver 120

doses. The delivery of either a 50 uLL or 70 puL spray 1s indistinguishable to the subject or study staff.

[0051] A 7-day Washout Period preceded randomization. During this time, and for the duration of the study,
subjects were asked to discontinue use of all medications that are known to amehorate or exacerbate symptoms
associated with diabetic gastroparesis. Subjects were tramed on the use of an nteractive voice response system
(IVRS) to record the severity of nine gastroparesis symptoms of the GCSI-DD and additional symptoms such
as: severity of abdominal pain and abdominal discomfort, number of hours of nausea, number of episodes of
vomiting, and overall severity of gastroparesis symptoms 1n a daily diary. The IVRS was used during the
treatment period for self-reported assessments. Subjects completed these diary assessments via the IVRS each

evening.

[0052] Followmg the Washout Period, subjects who met all entry criteria and had a mean daily score of >2 to <4
durmg the 7-day Washout Period on the nine-symptom GCSI-DD were randomized on Day 0 to one of three

treatment groups to recerve erther metoclopramide nasal spray 10 mg or 14 mg or placebo, one spray 1n either
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nostril, four times daily, 30 mmutes before meals and at bedtime. Subjects with a mean GCSI-DD total score of

<2.0 or >4.0 during the 7-day Washout Period were excluded from the study.

[0053] At the Randomization Visit (Day 0), the Patient Assessment of Upper Gastrointestinal Disorders
Symptoms (PAGI-SYM) Questionnaire, and disability questionnaires were administered to the subject and
the Investigator and subject assessed overall gastroparesis symptom severity (OGS) prior to taking study drug.
Subjects began taking the study drug at the climical site with a smgle dose on Day 0. The subjects returned to the
clinic for safety and efficacy evaluations on Visits 4, 5, 6, and 7 (Days 7, 14, 21, and 28).

[0054] At each scheduled study visit to the clinical study site, the IVRS daily diary compliance was reviewed.
In addition, at Visit 5 (Day 14), the PAGI-SYM Questionnaire was administered to the subject and
the Investigator and subject assessed OGS severity. At the Final Visit (Day 28) subjects took their last dose of
study drug at the clinical site and returned their vial of unused/remaining study drug. The subject completed
the PAGI-SYM, and disability questionnaires. The Investigator and subject assessed OGS and overall treatment
cttect (OTE).

[0055] Study drug was administered intranasally (one spray i either the right or the left nostril) four
times a day, 30 minutes before meals and at bedtime. Subjects were mstructed on the correct use of the
nasal spray, were reminded not to exceed a total of four sprays a day, and received therr first and last dose of

study drug in the clinic on Day 0 and Day 28.

[0056] Pharmacokinetic (PK) blood samples for the determination of metoclopramide concentration were
obtamed from all subjects on Visit 3, Day O (pre-dose and 30 minutes after dosing [single dose]) and at the Final
Visit (Day 28) 30 minutes post-dose (steady state).

[0057] The primary efficacy endpoint for this study was the change mm mean modified Gastroparesis
Cardinal Symptom Index — Daily Diary (imGCSI-DD) total score from the 7-day Baseline (Day -7 to Day
-1) to the last 7 days (Day 21 to Day 28 for subjects who complete 28 days of treatment) of the treatment
period between each of the two active treatment groups and the placebo group. The mGCSI-DD, a
subject-reported assessment of severity of gastroparesis symptoms, will be the mstrument used during the
washout period (Baseline) and the dosing phase of the study to record daily symptoms. The daily diary

scores were recorded using an Interactive Voice Response System (IVRS) at the same time each evening.

[0058] The mGCSI-DD was chosen for this study because the instrument was developed specifically to
capture the symptoms of gastroparesis and has been tested m subjects with diabetic gastroparesis. The range of
mean GCSI-DD scores selected for mclusion i the study was based on the severity of gastroparesis symptoms.
Subjects with a mean GCSI-DD score of <2.0 are considered to have very mild symptoms while subjects with a
mean GCSI-DD of score >4.0 are considered to have severe to very severe symptoms more appropriately treated

by parenteral metoclopramide.
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[0059] The study consisted of up to a 23-day Screening Period, a 7-day Washout Period (Day - 7 to Day -1)
followed by four weeks of study drug treatment. The total duration of each subject’s participation was
approximately 8 weeks. 287 subjects were enrolled m the study and were randomized to the following
groups: Placebo (n=95), 10 mg intranasal (n=96) and 14 mg mtranasal (n=96). Of those subjects enrolled, a
total of 259 completed the study (~90%). There were no dose-limiting toxicities and no reports of tardive
dyskmesia. Of the study subjects who failed to complete the subject, 4 were from the placebo group, 3 from
the 10 mg IN group, and § from the 14 mg IN group.

Symptom Daily Diary

[0060] Test subjects were daily asked several questions about their gastroparesis symptoms. The daily
diary was completed each evening. For each symptom, subjects were mstructed to choose the number (0-
5) that best described how severe the symptom has been during the previous 24 hours. Subjects were
mstructed to answer each question. The following symptom scores were used: 0=None; 1=Very Mild;
2=Mild; 3=Moderate; 4=Severe; S=Very Severe. The IVRS queried each subject on the following
symptoms: 1. Nausea (feeling sick to your stomach as 1f you were going to vomit or throw up); 2.
Retching (heaving as 1f to vomit, but nothing comes up); 3. Vomiting; 4. Stomach fullness; 5. Not able to
finish a normal-sized meal; 6. Feeling excessively full after meals; 7. Loss of appetite; 8. Bloating; 9.
Stomach or belly visibly larger; 10. Upper abdominal pain (above the navel); 11. Upper abdominal
discomfort (above the navel). The test subjects were asked the following question: “What was the
overall severity of your gastroparesis symptoms today (during the past 24 hours)?” “During the past 24
hours, how many episodes of vomiting did you have?” and “During the past 24 hours, how many hours of

nausea did you have?”

Patient Assessment of Upper Gastrointestinal Disorders Symptoms Questionnaire

(PAGI-SYM)

[0061] This questionnaire asked the subjects about the severity of symptoms related to their
gastrointestinal problems. For each symptom, subjects were instructed to select the number that best
described how severe the symptom has been during the prior 2 weeks.. If the subject did not experience this
symptom, they were to select 0. If the symptom was mild, the subject was instructed to select 1. If 1t was
moderate, the subject was mstructed to select 3. If it was severe, the subject was mstructed to select 4. If 1t
was very severe, the subject was mstructed to select 5. The subjects were mstructed to answer each
question as accurately as possible, and to answer every question. The symptoms that the subjects rated
were: 1. Nausea (feeling sick to your stomach as 1f you were going to vomit or throw up); 2. Retching (heaving
as 1f to vomut, but nothing comes up); 3. Vomiting; 4. Stomach fullness; 5. Not able to finish a normal-sized

meal; 6. Feeling excessively full after meals; 7. Loss of appetite; 8. Bloating (feeling like you need to loosen your
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clothes); 9. Stomach or belly visibly larger; 10. Upper abdominal pain (above the navel); 11. Upper
abdommal discomfort (below the navel); 12. Lower abdominal pain (below the navel); 13. Lower abdominal
discomfort (below the navel); 14. Heartburn durmg the day (burning pain rismg m your chest or throat); 135.
Heartburn when lying down (burning pam rising i your chest or throat); 16. Feeling of discomfort mside your chest
during the day; 17. Feeling of discomfort mside your chest at night (during your sleep time); 18. Regurgitation or
reflux during the day (fluid or hquid from your stomach coming up mto your throat); 19. Regurgitation or reflux
when lymg down (fluid or hiquid from your stomach coming up mto your throat); 20. Bitter, acid, or sour taste

1n your mouth.

[0062] Primary Efficacy Endpoint — I'TT: Change from Baseline to Week 4 in Mean mGCSI-DD.

The following table summarizes the mGCSI-DD scores for all subjects (i.e., no gender differentiation) for
the Placebo, 10 mg IN and 14 mg IN subject groups (Treatment Arms). As can be seen from the pairwise
p-values, neither Treatment Arm experienced statistically significant improvement in mGCSI-DD score

over Placebo.

_

Mean Change from Baseline to -

Week 4

Pairwise p-value v. placebo 0.1504 0.3005
Pairwise p-value v. 10 mg N/A 0.6830

[0063] Primary Efficacy Endpoint — I'TT — By Gender: Changes from Baseline to Week 4 in Mean

mGCSI-DD for Females (Males). When subjects were classified by gender (as prespecified in the
statistical analysis plan), there was a clear difference n mGCSI-DD scores between females and males.
As can be seen 1n the p-values 1n the following table, the females 1n both the 10 mg IN and 14 mg IN
oroups (Treatment Arms) experienced statistically significant improvement in mGCSI-DD scores versus

placebo, whereas males m both Treatment Arms did not.
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Mean Change from Baseline to

Week 4

Pairwise p-value v. placebo N/A 0.0247 (0.4497) 0.0215 (0.2174)
Pairwise p-value v. 10 mg N/A N/A 0.69864 (0.5805)

[0064] Primary and Secondary Endpoints by Gender at Week 4. The following table summarizes

the results (A = Favors Active, P = Favors Placebo) for the primary endpoint (imGCSI-DD score) and
secondary endpoints of the study. As can be seen 1n the table, in females of both Treatment Arms (10 mg
and 14 mg), the results of the mGCSI-DD score and the various secondary endpoints favor active
(metoclopramiude intranasal). In contrast, in males of both Treatment Arms, the mGCSI-DD scores

favored placebo, as did every secondary endpoint other than vomiting.

Females Males
10 mg 14 mg 10 mg 14 mg
mGCSI-DD P P
Secondary Endpoints
Nausca A (p<0.05) A (p<0.05) P P
P
;
P
Early Satiety A A P P (p<0.05)
A P P
P P (p<0.05)
Bloating P P
Stomach Larger P P (p<0.05)
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Upper Abdominal Pain . . P

Upper Abdominal

Discomfort

[0065] Exploratory Endpoints by Gender at Week 4. Various exploratory endpoints were also followed
by the study. The following table summarizes the results (A = Favors Active, P = Favors Placebo) for the
primary endpoint (mGCSI-DD score) and exploratory endpoints of the study. As can be seen 1n the table,
in females of both Treatment Arms (10 mg and 14 mg) favor active (metoclopramide intranasal)
according the GCSI-DD score. Likewise, according females favored active for the majority of
exploratory endpoints. In contrast, in males of both Treatment Arms, the GCSI-DD scores favored

placebo, as did most of the exploratory endpoints.

Females Males

Exploratory Endpoints 14 mg 10 mg
GCSI-DD A (p<0.05) [A (p<0.05)

Days w/o Vomiting or Retching &
0 Use of Rescue Medication
ausea Responder Analysis - (p<0.05)
Overall Severity of Gastroparesis
| A (p<0.05) A A A
Symptoms - Subject

Investigator Assessment of Overall
Gastroparesis Severity
Subject Assessment of Overall
| | A A P
(Gastroparesis Severity
Investigator Assessment of Overall N A\
Treatment Effect
Subject Assessment of Overall
A A A
Treatment Effect

Days w/o Nausea A (p<0.05)| A (p<0.05) p _
Days w/o Vomiting or Nausea  |A (p<0.05) [A (p<0.05) P _

- 19 -




CA 02846340 2014-02-24
WO 2013/028882 PCT/US2012/052096

Days w/0 Upper Abdominal Pain
. . A P (p<0.05)
or Upper Abdominal Discomfort
Nausca Response by Response
A (p<0.05)] A (p<0.05) P
Threshold

[0066] Subject Demographics — I'TT: The following table shows that the dose groups are comparable

across multiple characteristics, mncluding Baseline Mean GCSI-DD and mGCSI-DD
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[0067] METO-IN-002: Demographics and Baseline Characteristics (ITT Population)

Hispanic or Latino

19 (20.0%)

7 (7.3%)

Metoclopramide Metoclopramide
Placebo 10 mg IN 14 mg IN
(N = 95) (N = 96) (N = 96)
Age (years)
Mean (SD) 52.4 (10.03) 51.6 (12.08) 50.4 (12.40)
Sex
Male 27 (28.4%) 31 (32.3%) 26 (27.1%)
Female 68 (71.6%) 65 (67.7%) 70 (72.9%)
Ethnicity

13 (13.5%)

Not Hispanic or Latino 76 (80.0%) 89 (92.7%) 83 (86.5%)
Race

Asian 0 (0.0%) 1 (1.0%) 0(0.0%)

Black or African American 23 (24.2%) 28 (29.2%) 31 (32.3%)

White 67 (70.5%) 62 (64.6%) 65 (67.7%)

Other 3 (3.2%) 2 (2.1%) 0 (0.0%)

Multiple Races Checked 2 (2.1%) 3 (3.1%) 0 (0.0%)
BMI (kg/m”)

Mean (SD) 34.6 (7.96) 33.5(8.01) 32.9 (7.89)
GCSI-DD

Mean (SD) 2.7 (0.49) 2.7 (0.49) 2.7 (0.47)
mGCSI-DD

Mean (SD) 2.8 (0.57) 2.9 (0.60) 2.8 (0.62)
Diabetes Mellitus Type

Type 1 15 (15.8%) 17 (17.7%) 19 (19.8%)

Type 2 80 (84.2%) 79 (82.3%) 77 (80.2%)

[0068] Subject Demographics — I'TT by Gender (M/F): The following table shows that there were no

oender-based differences i demographics or symptom scores at baseline.
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[0069] METO-IN-002: Key Demographics and Baseline Characteristics by Gender

(IT'T Population)
Metoclopramide Metoclopramide
Placebo 10 mg IN 14 mg IN
Male Female Male Female Male Female
Parameter (N=27) (N=68) (N=31) (N=65) (N=26) (N=70)
Age (years)
BMI (kg/m” )
GCSI-DD
mGCSI-DD
Diabetes Mellitus
Type
Type 1 6 (22%) 9 (13%) 4 (13%) 13 (20%) 4 (15%) 15 (21%)
Type 2 21 (78%) | 59 (87%) | 27 (87%) | 52 (80%) | 22 (85%) | 55 (79%)

[0070] Statistical analysis of top line data interaction test demonstrated the interaction between

treatment, gender and the primary endpoint — mGCSI-DD change from Baseline to Week 4 1s

significantly different between males compared to females (p = 0.0381). As can be seen 1n the following

table, treatment effects appear opposite i males and females.
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Metoclopramide | Metoclopramide
Placebo 10 mg IN 14 mg IN
Baseline "
N 935 96 96
Mean (SD) 2.8 (0.57) 2.9 (0.60) 2.8 (0.62)
Week 4
N 935 96 96
Mean (SD) 1.8 (1.00) 1.6 (1.06) 1.7 (0.90)
Change from Baseline to Week 4
N 935 96 96
Mean (SD) -1.0 (0.89) -1.2 (1.18) -1.2 (0.94)
Difference of Least Square Means (95% -0.20 (-0.47,0.07) | -0.14 (-0.42, 0.13)
CI)
Pairwise p-value vs. Placebo 0.1504 0.3005
Difference of Least Square Means (95% 0.06 (-0.22, 0.33)
CI)
Pairwise p-value vs. Metoclopramide 10 0.6830
mo 2
g
P-value for Treatment by Gender 0.0381
[3]
FEMALES .
N 68 635 70
Mean (SD) 2.7 (0.54) 2.9 (0.62) 2.9 (0.62)
Week 4
N 68 65 70
Mean (SD) 1.9 (1.02) 1.6 (1.08) 1.7 (0.94)
Change from Baseline to Week 4
N 68 65 70

Mean (SD)

Difference of Least Square Means (95%
CI)

Pairwise p-value vs. Placebo *

Difference of Least Square Means (95%
CI)

Pairwise p-value vs. Metoclopramide 10

-0.8 (0.79)

1.2 (1.18)
-0.38 (-0.71, -0.05)

0.0247

-1.3(0.98)
-0.38 (-0.71, -0.06)

0.0215
-0.00 (-0.33, 0.32)

0.9864
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Baseline -
N 27 31 26
Mean (SD) 2.9 (0.63) 2.8 (0.54) 2.5 (0.56)
Week 4
N 27 31 26
Mean (SD) 1.4 (0.84) 1.6 (1.05) 1.7 (0.79)
Change from Baseline to Week 4
N 27 31 26
Mean (SD) -1.4 (0.98) -1.2 (1.21) -0.9 (0.78)




CA 02846340 2014-02-24

WO 2013/028882 PCT/US2012/052096
Metoclopramide | Metoclopramide
Placebo 10 mg IN 14 mg IN
Time Point (N=93) (N=96) (N=96)
Difterence of Least Square Means (95% 0.18 (-0.30, 0.66) | 0.32 (-0.19, 0.83)
CI)

Pairwise p-value vs. Placebo '~
Difference of Least Square Means (95%

CI)
Pairwise p-value vs. Metoclopranude 10

mg

0.4497

0.2174
0.14 (-0.35, 0.63)

0.5805

! Baseline is defined as the mean mGCSI-DD total score during the Washout Period

I P_values for pairwise comparisons are obtained from an ANCOVA model with effects for treatment

oroup and Baseline value as a covariate

BIp_value for gender by treatment interaction test is obtained from an ANCOVA model with effects for

treatment group, gender, treatment by gender mteraction, and Baseline value as a covarniate

[0071] Results for key mGCSI-DD Symptoms: Nausea, bloating, early satiety and abdominal pain

Endpoints 10 mg

Upper Abdominal Pain A (p<0.05)
GCSI-DD A (p<0.05)
Feeling Full A (p<0.05)

Stomach Larger A

PAGI-SYM Questionnaire A
Nausea/Vomiting A
Bloating A

Pam/Discomfort

Nausea Responder Analysis A

Females

14 mg 10 mg

A (p<0.05)
A (p<0.05)

A (p<0.05)
A (p<0.05)

A (p<0.05) P

A (p<0.05)

A (p<0.05)
A (p<0.05)
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Nausea Response by
A (p<0.05)
Response Threshold

Days w/o Vomiting or Nausea A (p<0.05) A (p<0.05)

Days w/o Upper Abdominal
Pain or Upper Abdominal P P (»p<0.05)
Discomfiort

[0072] Pharmacokinetics: The pharmacokinetics (PK) of the study drug was evaluated 1n all subjects.

Figure 1 summarizes PK data (blood plasma concentration of metoclopramide i ng/mL) for both
Treatment Arms (10 mg and 14 mg, intranasal) on visit 3 and visit 7. Individual data are represented by
circles and the arithmetic mean and geometric mean of each group 1s represented by lines. (In each case,
the upper line represents the arithmetic mean and the lower line represents the geometric mean.) In
Figure 2, the PK data are analyzed by gender. As in Figure 1, the circles represent individual data,
whereas the lines represent means (upper line = arithmetic mean; lower line = geometric mean.) As can
be seen i Figure 2, the PK data for males and females were similar, when compared at like dosages on
the same days. Statistical analysis revealed that any apparent differences in mean values between

females and males were not statistically significant.

[0073] Phase 2 Summary: As can be seen 1n the tables above, for female subjects, 11 of 11 symptoms
for which data were collected had statistical separation or improved trends compared to placebo (p =
0.001). In contrast, male subjects had only 1 of 11 symptoms that showed a positive trend (p = 0.0118).
These differences cannot be rationalized based upon differences in pharmacokinetics between females
and males, as no statistical difference mn PK values was seen between females and males 1 either
Treatment Arm (10 mg, 14 mg) on either of the days (Visit 3, Visit 7) tested. The similarity in PK data
between the two gender groups suggests that 1t 1s unlikely that the difference 1n efficacy can be explained
as a difference 1n relative dosing. Thus 1t 18 not clear from these results that increasing the dose i males
would enhance efficacy in that group. There were no apparent demographic differences between females
and males that would explain the difference i efficacy between the two groups. From these results, 1t 18
reasonable to infer that intranasal metoclopramide 18 effective in treating female gastroparesis but not
male gastroparesis. At the least, 1t 1s rational to conclude that at the doses studied — 10 mg and 14 mg —
intranasal metoclopramide 1s effective for the treatment of symptoms associated with female diabetic

gastroparesis, but not in the treatment of symptoms associated with male diabetic gastroparesis.

[0074] Figures 3 and 4 graphically depict the mean mGCSI-DD total scores at baseline and change from
baseline to week 4 1n female and male subjects, respectively. As can be seen 1n these graphs, female

subjects experienced statistically significant improvement in mGCSI-DD from baseline at both 10 mg

_25



CA 02846340 2014-02-24
WO 2013/028882 PCT/US2012/052096

and 14 mg doses (corresponding to daily doses of 40 mg and 56 mg, respectively), whereas male subjects

did not experience significant improvement .

[0075] While preferred embodiments of the present invention have been shown and described herein, 1t
will be obvious to those skilled 1n the art that such embodiments are provided by way of example only.
Numerous variations, changes, and substitutions will now occur to those skilled in the art without
departing from the invention. It should be understood that various alternatives to the embodiments of the
mvention described herein may be employed in practicing the invention. It 1s intended that the following

claims defie the scope of the mvention and that methods and structures within the scope of these claims

and their equivalents be covered thereby.
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CLAIMS
WHAT IS CLAIMED IS:
1. A method of treating symptoms associated with female gastroparesis, comprising administering to a

human female an effective amount of metoclopramide or a pharmaceutically acceptable salt thereof.

2. The method of claim 1, wherein such administration 1s oral, buccal, suglingual, intranasal, pulmonary,

topical, transdermal, rectal or intravenous.
3. The method of claim 1, wherein such administration 1s imtranasal.

4. The method of claim 1, 2 or 3, wherein the effective amount of metoclopramide 1s ineffective to treat

male gastroparesis.

5. The method of claim 1, 2, 3 or 4, wherein the metoclopranude 18 administered at a daily dose of

approximately 20 mg to 100 mg of metoclopramide base per day.

0. The method of claim 5, wherein the metoclopramide 1s administered at a daily dose of approximately

40 mg to 80 mg (e.g. 40 mg to 60 mg) of metoclopramide base per day.

7. The method of claim 6, wherein the daily dose of metoclopranude 1s administered as 1 to 8 intranasal
aliquots.

8. The method of claim 7, wherein the daily dose of metoclopramide 1s administered as aliquots of 25 uL to
150 uL.

9. The method of claim 7, wherein the daily dose of metoclopramide 1s administered as 3-8 intranasal
aliquots.

10. The method of claim 7, wherein the daily dose of metoclopramude 1s administered as 3-8 intranasal

aliquots of about 5 mg to 25 mg of metoclopramide base per aliquot.

11. The method of claim 8, wherem the daily dose of metoclopramide 1s administered as 3-8 intranasal

aliquots of about 10 mg of metoclopramide base per aliquot.
12. The method of claim 11, wheremn each aliquot has a volume of about 25 uL to 150 uL.

13. The method of claim 11, wherem each aliquot has a volume of about 50 uL.
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14. The method of claim 10, wherem the daily dose of metoclopramide 1s administered as 4 aliquots of about

14 mg metoclopramde base per aliquot.

15. The method of claim 14, wherem each aliquot has a volume of approximately 25 uL to 150 pL.

16. The method of claim 15, wherem each aliquot has a volume of approximately 70 uL.
17. The method of one of claims 1-16, wheremn the female gastroparesis 1s female diabetic gastroparesis.
18. A method of improving quality of life of a subject afflicted with female gastroparesis, wherein the female

subject 18 receiving metoclopramide therapy, which comprises administering a physiologically effective amount

of metoclopramude or a pharmaceutically acceptable derivative or salt thereof.

19. A method for treatment of upper abdominal pain associated with gastroparesis in a female subject
recerving metoclopramide therapy, which comprises administering a physiologically eftective amount of

metoclopranude or a pharmaceutically acceptable derivative or salt thereof.

20. A method for treatment of nausea associated with gastroparesis in a female subject receiving
metoclopramude therapy, which comprises administering a physiologically effective amount of metoclopramide or

a pharmaceutically acceptable derivative or salt thereof.

21. A method for treatment of bloating associated with gastroparesis in a female subject receiving
metoclopramide therapy, which comprises administering a physiologically effective amount of metoclopramide or

a pharmaceutically acceptable derivative or salt thereof.

22. A method for treatment of early satiety associated with gastroparesis in a female subject recerving
metoclopramude therapy, which comprises administering a physiologically effective amount of metoclopramide or

a pharmaceutically acceptable derivative or salt thereof.

23. A method for treatment of vomiting associated with gastroparesis i a female subject receiving
metoclopramide therapy, which comprises administering a physiologically effective amount of metoclopramide or

a pharmaceutically acceptable derivative or salt thereof.

24, A method for treatment of retching associated with gastroparesis in a female subject receiving
metoclopramide therapy, which comprises administering a physiologically effective amount of metoclopramide or

a pharmaceutically acceptable derivative or salt thereof.
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25. A method for treatment of feeling full (inability to finish a meal) associated with gastroparesis i a female
subject recerving metoclopramide therapy, which comprises administering a physiologically effective amount of

metoclopranude or a pharmaceutically acceptable derivative or salt thereof.

26. A method for treatment of loss of appetite associated with gastroparesis in a female subject receiving
metoclopramide therapy, which comprises administering a physiologically effective amount of metoclopramide or

a pharmaceutically acceptable derivative or salt thereof.

27. A method for treatment of stomach fullness associated with gastroparesis in a female subject receiving
metoclopramude therapy, which comprises administering a physiologically effective amount of metoclopramide or

a pharmaceutically acceptable derivative or salt thereof.

28. A method for treatment of stomach being visibly larger associated with gastroparesis 1n a female subject
recerving metoclopramide therapy, which comprises administering a physiologically eftective amount of

metoclopramide or a pharmaceutically acceptable derivative or salt thereof.

29. A method for treatment of upper abdominal discomfort associated with gastroparesis in a female subject
recerving metoclopramide therapy, which comprises administering a physiologically effective amount of

metoclopranude or a pharmaceutically acceptable derivative or salt thereof.

30. The method of one of claims 18-29, wherein such administration 18 oral, buccal, suglingual, intranasal,

pulmonary, topical, transdermal, rectal or intravenous.
31. The method of claim 30, wherem such administration 1S intranasal.

32. The method of one of claims 18-31, wherein the effective amount of metoclopranmude 18 iettective to

treat male gastroparesis.

33. The method of one of claims 18-32, wherein the metoclopramide 1s administered at a daily dose of

approximately 20 mg to 100 mg of metoclopramide base per day.

34, The method of one of claims 18-32, wherein the metoclopramide 1s administered at a daily dose of

approxmmately 40 mg to 80 mg (e.g. 40 mg to 60 mg) of metoclopramide base per day.

335. The method of claim 34, wheremn the daily dose of metoclopramide 1s administered as 1 to 8 intranasal

aliquots.

30. The method of claim 34, wherem the daily dose of metoclopramide 1s administered as aliquots of 25 uL

to 150 uL.
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37. The method of claim 34, wherein the daily dose of metoclopranmude 18 administered as 3-8 intranasal
aliquots.
38. The method of claim 34, wherem the daily dose of metoclopramide 1s administered as 3-8 intranasal

aliquots of about 5 mg to 25 mg of metoclopramide base per aliquot.

39. The method of claim 38, wherem the daily dose of metoclopramide 1s administered as 3-8 intranasal

aliquots of about 10 mg of metoclopramide base per aliquot.

40. The method of claim 39, wheremn each aliquot has a volume of about 25 uL to 150 pL.

41. The method of claim 40, wherem each aliquot has a volume of about 50 uL.

42. The method of claim 38, wherem the daily dose of metoclopramide 1s administered as 4 aliquots of about

14 mg metoclopramide base per aliquot.

43, The method of claim 38, wherem each aliquot has a volume of approximately 25 uL to 150 pL.

44, The method of claim 43, wherein each aliquot has a volume of approximately 70 L.
45. The method of one of claims 18-40, wherein the female gastroparesis 1s female diabetic gastroparesis.
46. Use of a composition recited m any one of the foregoing claims for the preparation of a medicament for

the treatment of female gastroparesis, or one or more symptoms thereof, comprising administering to a female

subject a therapeutically effective amount of metoclopramide or a pharmaceutically acceptable salt thereof.
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FIG. 1
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Phase 2 Pharmacokinetic Results by Gender
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FIG. 3

METO-IN-002: Mean mGCSI-DD Total Scores at Baseline and Change from Baseline to Week
4 - Female Subjects
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MCP = Metoclopramide Nasal Spray; Difference noted on Week 4= Change from Baseline to
Week 4
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METO-IN-002: Mean mGCSI-DD Total Scores at Baseline and Change from Baseline to Week
4 - Male Subjects
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MCP = Metoclopramide Nasal Spray; Difference noted on Week 4= Change from Baseline to
Week 4
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