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DESCRIPTION

Description

INTRODUCTION

[0001] Sweat is an essential physiological function to human survival and serves as a body's
coolant, protecting it from overheating. Eccrine glands secrete an odorless, clear fluid that
helps the body to control its temperature by promoting heat loss through evaporation. Apocrine
glands produce a thicker fluid which is often found in the armpits and near the genitals. Both
the eccrine and apocrine sweat glands are activated by nerves.

[0002] Hyperhidrosis is a disorder characterized by an abnormal amount of sweating in excess
of that required for regulation of body temperature. Hyperhidrosis can be either generalized or
localized to specific parts of the body, including the hands, feet, armpits and genital region. It is
estimated that 2-3% of Americans suffer from excessive sweating of the underarms (axillary
hyperhidrosis), of the palms (palmar hyperhidrosis) or the soles of the feet (plantar
hyperhidrosis). Prolonged hyperhidrosis can result in cold and clammy hands, dehydration as
well as skin infections. However, most commonly subjects suffering from hyperhidrosis
experience a significant quality of life burden from a psychological, emotional and social
perspective, often modifying their lifestyles to accommodate the condition, which can lead to a
disabling professional, academic and social life.

[0003] Document ACTRN12615000873527, available at
https:/imwww.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=368936 &isReview= true
relates to a Phase 2a study evaluating the safety and efficacy of THVD-102, a combination of
oxybutynin and pilocarpine, in subjects with primary focal hyperhidrosis.

SUMMARY

[0004] The subject matter for which protection is sought is as defined in the claims. The
invention provides a composition comprising an immediate release oxybutynin or a
pharmaceutically acceptable salt thereof and a delayed onset immediate release pilocarpine or
a pharmaceutically acceptable salt thereof, for use in the treatment of hyperhidrosis in a
subject,

wherein the treatment reduces hyperhidrosis, and reduces a dry mouth side effect of the
oxybutynin or a pharmaceutically acceptable salt thereof,
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wherein the composition comprises:

5 mg to 30 mg of immediate release oxybutynin or a pharmaceutically acceptable salt thereof;
and

a plurality of delayed onset immediate release pilocarpine beads, each delayed onset
immediate release pilocarpine bead comprising:

a core;

a first layer positioned over the core comprising 5 mg to 30 mg of pilocarpine or a
pharmaceutically acceptable salt thereof, hydroxypropylmethylcellulose, and talc; and

a second layer positioned over the first layer comprising hydroxypropylcellulose and
ethylcellulose in a ratio of 5:1 to 1:5 by weight and a plasticizer.

[0005] Aspects of the disclosure include methods for treating hyperhidrosis in a subject with a
composition including a muscarinic antagonist and a muscarinic agonist. In practicing methods
according to certain embodiments, a therapeutically effective amount of a composition having
a muscarinic antagonist, or a pharmaceutically acceptable salt thereof, and a muscarinic
agonist, or a pharmaceutically acceptable salt thereof, is administered to a subject and is
sufficient to reduce hyperhidrosis in the subject and to reduce a dry mouth side effect of the
muscarinic antagonist. Compositions for practicing the subject methods are also described as
well as dose units containing one or more of the subject compositions.

[0006] Certain muscarinic agonists, in particular pilocarpine, are known to cause an increase in

sweating. See, e.g., Salagen® (pilocarpine HCI) product insert (° 2003 MGI Pharma, Inc.).
Accordingly, it was unexpected that the administration of a composition including both a
muscarinic antagonist and a muscarinic agonist, such as pilocarpine, according to the subject
methods, would effectively treat hyperhidrosis while reducing a dry mouth side effect of the
muscarinic antagonist. Surprisingly, as demonstrated herein, it was found that the muscarinic
agonist neither diminished the efficacy of the muscarinic antagonist in treating hyperhidrosis
nor caused an increase in sweating in the subjects as is generally expected with the
administration of a muscarinic agonist such as pilocarpine.

BRIEF DESCRIPTION OF THE FIGURES

[0007]

Figure 1 illustrates a process for manufacturing pilocarpine beads according to one
embodiment.

Figure 2 depicts the dissolution profile of delayed onset immediate release pilocarpine beads
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according to one embodiment.

Figure 3 illustrates a process for manufacturing an oxybutynin granulate according to one
embodiment.

Figure 4 depicts the dissolution profile of an immediate release oxybutynin granulate in a
gelatin capsule according to one embodiment.

Figure 5 illustrates a scheme for a clinical study design for administering to a group of subjects
a composition of oxybutynin and pilocarpine according to one embodiment.

Figure 6 depicts the axillary Hyperhidrosis Visual Quantification Scale (HHVQSa) used to
assess treatment according to one embodiment.

Figure 7 depicts the palmar Hyperhidrosis Visual Quantification Scale (HHVQSp) used to
assess treatment according to one embodiment.

Figure 8 depicts the Hyperhidrosis Visual Analog Scale (HHVAS) used to assess sweating
according to one embodiment.

Figure 9 depicts the Dry Mouth Visual Analog Scale used to assess dry mouth caused by
administration of oxybutynin according to one embodiment.

Figure 10 depicts the improvement in quality of life as measured by a modified Dermatology
Life Quality Index according to one embodiment.

DETAILED DESCRIPTION

[0008] Aspects of the disclosure include methods and compositions for treating hyperhidrosis
in a subject with a composition including a muscarinic antagonist and a muscarinic agonist. In
practicing methods according to certain embodiments, a therapeutically effective amount of a
composition having a muscarinic antagonist or a pharmaceutically acceptable salt thereof and
a muscarinic agonist or a pharmaceutically acceptable salt thereof is administered to a subject
and is sufficient to reduce hyperhidrosis in the subject and to reduce a dry mouth side effect of
the muscarinic antagonist in the subject.

[0009] Before the present disclosure is described in greater detail, it is to be understood that
this disclosure is not limited to particular embodiments described, as such may, of course, vary.
It is also to be understood that the terminology used herein is for the purpose of describing
particular embodiments only, and is not intended to be limiting, since the scope of the present
disclosure will be limited only by the appended claims.

[0010] Where a range of values is provided, it is understood that each intervening value, to the
tenth of the unit of the lower limit unless the context clearly dictates otherwise, between the
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upper and lower limit of that range and any other stated or intervening value in that stated
range, is encompassed within the disclosure. The upper and lower limits of these smaller
ranges may independently be included in the smaller ranges and are also encompassed within
the disclosure, subject to any specifically excluded limit in the stated range. Where the stated
range includes one or both of the limits, ranges excluding either or both of those included limits
are also included in the disclosure.

[0011] Certain ranges are presented herein with numerical values being preceded by the term
"about." The term "about" is used herein to provide literal support for the exact number that it
precedes, as well as a number that is near to or approximately the number that the term
precedes. In determining whether a number is near to or approximately a specifically recited
number, the near or approximating nonrecited number may be a number which, in the context
in which it is presented, provides the substantial equivalent of the specifically recited number.
In some embodiments, the term "about", when used to modify a value, encompasses a value
that is within 15%, e.g., within 10%, e.g., within 5%, of the value modified by the term "about".

[0012] Unless defined otherwise, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this disclosure
belongs. Although any methods and materials similar or equivalent to those described herein
can also be used in the practice or testing of the present disclosure, representative illustrative
methods and materials are now described.

[0013] The citation of any publication is for its disclosure prior to the filing date and should not
be construed as an admission that the present disclosure is not entitled to antedate such
publication by virtue of prior disclosure. Further, the dates of publication provided may be
different from the actual publication dates which may need to be independently confirmed.

[0014] It is noted that, as used herein and in the appended claims, the singular forms "a", "an",
and "the" include plural referents unless the context clearly dictates otherwise. It is further
noted that the claims may be drafted to exclude any recited element. As such, this statement is
intended to serve as antecedent basis for use of such exclusive terminology as "solely,” "only"
and the like in connection with the recitation of claim elements, or use of a "negative” limitation.

[0015] As will be apparent to those of skill in the art upon reading this disclosure, each of the
individual embodiments described and illustrated herein has discrete components and features
which may be readily separated from or combined with the features of any of the other several
embodiments without departing from the scope of the present disclosure. Any recited method
can be carried out in the order of events recited or in any other order which is logically
possible.

[0016] In further describing various embodiments of the disclosure, methods for treating
hyperhidrosis by administering a therapeutically effective amount of a composition including a
muscarinic antagonist or a pharmaceutically acceptable salt thereof and a muscarinic agonist
or a pharmaceutically acceptable salt thereof are reviewed first in greater detail. Next,
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compositions and dose units for practicing methods of the subject disclosure are described.

METHODS FOR TREATING HYPERHIDROSIS

[0017] References to methods of treatment by therapy are to be interpreted as references to
compositions of the present invention for use in those methods.

[0018] As summarized above, aspects of the disclosure include methods for treating
hyperhidrosis by administering to a subject a composition having a therapeutically effective
amount of a composition including a muscarinic antagonist or a pharmaceutically acceptable
salt thereof and a muscarinic agonist or a pharmaceutically acceptable salt thereof. In
embodiments of the present disclosure, the subject methods may be employed in the
treatment of primary (focal) hyperhidrosis or secondary hyperhidrosis. In some embodiments,
the subject methods include treating localized hyperhidrosis, such as axillary hyperhidrosis,
palmar hyperhidrosis, plantar hyperhidrosis, or craniofacial hyperhidrosis. In some
embodiments, the subject methods include treating generalized hyperhidrosis or compensatory
sweating post-surgery. By treatment is meant that at least an amelioration of the symptoms or
characteristics associated with hyperhidrosis afflicting the subject is achieved, where
amelioration is used in a broad sense to refer to at least a reduction in the magnitude, such as
a reduction in excessive sweating experienced by the subject. As such, treatment also includes
situations where the pathological condition, or at least symptoms or characteristics associated
therewith, are completely inhibited, e.g., prevented from happening, or stopped, e.g.,
terminated, such that the subject no longer suffers from the condition, or at least the symptoms
that characterize the condition. The phrase "treating hyperhidrosis" is used herein in its
conventional sense to refer to reducing, ameliorating or altogether eliminating excessive
sweating as experienced by the subject. In certain embodiments, treating hyperhidrosis
includes reducing excessive sweating experienced by the subject, such as where excessive
sweating by the subject is reduced by about 5% or more as reported by the subject or as
determined by gravimetric assessments, on the Hyperhidrosis Disease Severity Scale (HDSS),
by measurement by transdermal epidural water vapor loss (e.g., Vapometer, Delfin
Technologies, Kuopio Finland), on the Hyperhidrosis Visual Quantification Scale (HHVQS, e.g.,
HHVQSa or HHVQSp), on the Hyperhidrosis Visual Analog Scale (HHVAS) or any combination
thereof. For example, the subject methods may include treating hyperhidrosis, wherein the
treatment is sufficient to reduce excessive sweating by 10% or more, such as by about 25% or
more, such as by about 50% or more, such as by about 75% or more, such as by about 90%
or more and including reducing excessive sweating experienced by the subject by about 99%
or more as reported by the subject or as determined by gravimetric assessments, on the
Hyperhidrosis Disease Severity Scale (HDSS), by measurement by transdermal epidural water
vapor loss (e.g., Vapometer, Delfin Technologies, Kuopio Finland), on the Hyperhidrosis Visual
Quantification Scale (HHVQS, e.g., HHVQSa or HHVQSp), on the Hyperhidrosis Visual Analog
Scale (HHVAS) or any combination thereof. In other embodiments, treating hyperhidrosis
includes altogether eliminating excessive sweating experienced by the subject.
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[0019] In some embodiments, the treatment is sufficient to reduce excessive sweating by
about 5% to about 25%, about 25% to about 50%, about 75% to about 90%, or by about 90%
to about 99%, as reported by the subject or as determined by gravimetric assessments, on the
Hyperhidrosis Disease Severity Scale (HDSS), by measurement by transdermal epidural water
vapor loss (e.g., Vapometer, Delfin Technologies, Kuopio Finland), on the Hyperhidrosis Visual
Quantification Scale (HHVQS, e.g., HHVQSa or HHVQSp), on the Hyperhidrosis Visual Analog
Scale (HHVAS) or any combination thereof.

[0020] As described in greater detail below, the subject compositions include an amount of a
muscarinic antagonist or a pharmaceutically acceptable salt thereof and an amount of a
muscarinic agonist or a pharmaceutically acceptable salt thereof. According to certain aspects
of the present disclosure, the muscarinic agonist is present in the composition in an amount
sufficient to reduce one or more side effects caused by the muscarinic antagonist, such as dry
mouth. The muscarinic antagonist is oxybutynin or a pharmaceutically acceptable salt thereof
and the muscarinic agonist is pilocarpine or a pharmaceutically acceptable salt thereof and the
pilocarpine or a pharmaceutically acceptable salt thereof is present in the composition in an
amount sufficient to reduce one or more side effects caused by the administration of
oxybutynin or a pharmaceutically acceptable salt thereof. Pilocarpine or a pharmaceutically
acceptable salt thereof is present in an amount sufficient to reduce dry mouth caused by
oxybutynin or a pharmaceutically acceptable salt thereof. The muscarinic agonist or a
pharmaceutically acceptable salt thereof (e.g., pilocarpine or pilocarpine HCI) may be
administered with the muscarinic antagonist or a pharmaceutically acceptable salt thereof
(e.g., oxybutynin or oxybutynin HCI) to the subject in an amount sufficient to alleviate dry
mouth by about 25% or more, such as by about 50% or more, such as by about 75% or more,
such as by about 90% or more, such as by about 95% or more and including by about 99% or
more as reported by the subject or as assessed by the Dry Mouth Visual Analog Scale
(DMVAS), by measuring salivary flow, by a Dry Mouth Severity/Incidence Questionnaire, e.g.,
as described herein, or a combination thereof.

[0021] In some embodiments, the muscarinic agonist or a pharmaceutically acceptable salt
thereof (e.g., pilocarpine or pilocarpine HCI) may be administered with the muscarinic
antagonist or a pharmaceutically acceptable salt thereof (e.g., oxybutynin or oxybutynin HCI) to
the subject in an amount sufficient to reduce the severity of dry mouth by about 25% to about
50%, by about 50% to about 75%, by about 75% to about 90%, from about 90% to about 95%,
or from about 95% to about 99% or more as reported by the subject or as assessed by the Dry
Mouth Visual Analog Scale (DMVAS), by measuring salivary flow, by a Dry Mouth
Severity/Incidence Questionnaire, e.g., as described herein, or a combination thereof.

[0022] In certain embodiments the muscarinic agonist or a pharmaceutically acceptable salt
thereof (e.g., pilocarpine or pilocarpine HCI) is administered with the muscarinic antagonist or a
pharmaceutically acceptable salt thereof (e.g., oxybutynin or oxybutynin HCI) to the subject in
an amount sufficient to completely alleviate dry mouth caused by the muscarinic antagonist as
reported by the subject or as assessed by the Dry Mouth Visual Analog Scale (DMVAS), by
measuring salivary flow, by a Dry Mouth Severity/Incidence Questionnaire, e.g., as described
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herein, or a combination thereof.

[0023] In some embodiments, the muscarinic agonist or a pharmaceutically acceptable salt
thereof (e.g., pilocarpine or pilocarpine HCI) may be administered with the muscarinic
antagonist or a pharmaceutically acceptable salt thereof (e.g. oxybutynin or oxybutynin HCI) to
the subject in an amount sufficient to reduce the number of incidences of moderate to severe
dry mouth by about 25% to about 50%, by about 50% to about 75%, by about 75% to about
90%, from about 90% to about 95%, or from about 95% to about 99% or more as reported by
the subject or as assessed by the Dry Mouth Visual Analog Scale (DMVAS), by measuring
salivary flow, by a Dry Mouth Severity/Incidence Questionnaire, e.g., as described herein, or a
combination thereof.

[0024] In certain embodiments the muscarinic agonist or a pharmaceutically acceptable salt
thereof (e.g., pilocarpine or pilocarpine HCI) is administered with the muscarinic antagonist or a
pharmaceutically acceptable salt thereof (e.g., oxybutynin or oxybutynin HCI) to the subject in
an amount sufficient to completely eliminate the number of incidences of moderate or severe
dry mouth caused by the muscarinic antagonist as reported by the subject or as assessed by
the Dry Mouth Visual Analog Scale (DMVAS), by measuring salivary flow, by a Dry Mouth
Severity/Incidence Questionnaire, e.g., as described herein, or a combination thereof.

[0025] Certain muscarinic agonists, in particular pilocarpine, are known to cause an increase in
sweating, for example as shown in Jacobs: A Multicenter Maintenance Study of Oral
Pilocarpine Tablets for Radiation-Induced Xerostomia, Oncology, 1996; 10 {Suppl}:16-20; and
Cheshire and Fealey: Drug-Induced Hyperhidrosis and Hypohidrosis Incidence, Prevention and

Management, Drug Safety, 2008; 31(2):109-126; and in the Salagen® (pilocarpine HCI)

product insert (° 2003 MGI Pharma, Inc.). In view of such teachings, it was unexpectedly found
that administering a muscarinic agonist in combination with a muscarinic antagonist to a
subject did not result in an increase in sweating in the subjects and did not significantly
diminish the efficacy of the muscarinic antagonist in the context of hyperhidrosis treatment. As
described in greater detail in the experimental section below, when administering a
composition including a muscarinic antagonist and a muscarinic agonist in accordance with the
present disclosure, the composition is effective at treating hyperhidrosis by reducing excessive
sweating experienced by the subject such as reported by the subject or as measured by
gravimetric assessments, on the Hyperhidrosis Disease Severity Scale (HDSS), by
measurement by transdermal epidural water vapor loss (e.g., Vapometer, Delfin Technologies,
Kuopio Finland), on the Hyperhidrosis Visual Quantification Scale (HHVQS, e.g., HHVQSa or
HHVQSp), on the Hyperhidrosis Visual Analog Scale (HHVAS) or any combination thereof.

[0026] In certain embodiments, administering a composition including a muscarinic antagonist
or a pharmaceutically acceptable salt thereof and a muscarinic agonist or a pharmaceutically
acceptable salt thereof in accordance with the present disclosure is at least as effective at
treating hyperhidrosis by reducing excessive sweating by the subject as administering the
muscarinic antagonist or a pharmaceutically acceptable salt thereof alone. By "at least as
effective” in this context is meant that the composition containing a combination of muscarinic
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antagonist, or a pharmaceutically acceptable salt thereof, and a muscarinic agonist or a
pharmaceutically acceptable salt thereof is at least 70% as effective at reducing hyperhidrosis
in the subject as when the muscarinic antagonist or pharmaceutically acceptable salt thereof is
administered alone, as reported by the subject or as measured by gravimetric assessments,
on the Hyperhidrosis Disease Severity Scale (HDSS), by measurement by transdermal epidural
water vapor loss (e.g., Vapometer, Delfin Technologies, Kuopio Finland), on the Hyperhidrosis
Visual Quantification Scale (HHVQS, e.g., HHVQSa or HHVQSp), on the Hyperhidrosis Visual
Analog Scale (HHVAS) or any combination thereof, such as at least 85%, such as at least 90%,
such as at least 95%, such as at least 97% and including at least 99% as effective at reducing
hyperhidrosis in the subject as when a muscarinic antagonist or a pharmaceutically acceptable
salt is administered alone.

[0027] In certain embodiments, the subject compositions of the muscarinic antagonist or a
pharmaceutically acceptable salt thereof and muscarinic agonist or a pharmaceutically
acceptable salt thereof are equally effective at reducing excessive sweating experienced by the
subject as administration of the muscarinic antagonist or a pharmaceutically acceptable salt
thereof alone, as reported by the subject or as measured by gravimetric assessments, on the
Hyperhidrosis Disease Severity Scale (HDSS), by measurement by transdermal epidural water
vapor loss (e.g., Vapometer, Delfin Technologies, Kuopio Finland), on the Hyperhidrosis Visual
Quantification Scale (HHVQS, e.g., HHVQSa or HHVQSp), on the Hyperhidrosis Visual Analog
Scale (HHVAS) or any combination thereof.

[0028] In certain embodiments, administering a muscarinic agonist or pharmaceutically
acceptable salt thereof in combination with a muscarinic antagonist or pharmaceutically
acceptable salt thereof in accordance with the present disclosure does not substantially reduce
the efficacy of the muscarinic antagonist or pharmaceutically acceptable salt thereof in treating
hyperhidrosis relative to administration of the muscarinic antagonist or a pharmaceutically
acceptable salt thereof alone. For example, in embodiments, the muscarinic agonist or
pharmaceutically acceptable salt thereof reduces the efficacy of the muscarinic antagonist or
pharmaceutically acceptable salt thereof in treating hyperhidrosis by 30% or less as measured
by gravimetric assessments, on the Hyperhidrosis Disease Severity Scale (HDSS), by
measurement by transdermal epidural water vapor loss (e.g., Vapometer, Delfin Technologies,
Kuopio Finland), on the Hyperhidrosis Visual Quantification Scale (HHVQS, e.g., HHVQSa or
HHVQSp), on the Hyperhidrosis Visual Analog Scale (HHVAS), such as by 25% or less, such as
by 20% or less, such as by 15% or less, such as by 10% or less, such as by 5% or less, such
as by 2% or less and including by 1% or less as measured by gravimetric assessments, on the
Hyperhidrosis Disease Severity Scale (HDSS), by measurement by transdermal epidural water
vapor loss (e.g., Vapometer, Delfin Technologies, Kuopio Finland), on the Hyperhidrosis Visual
Quantification Scale (HHVQS, e.g., HHVQSa or HHVQSp), on the Hyperhidrosis Visual Analog
Scale (HHVAS). In certain embodiments, the muscarinic agonist or pharmaceutically
acceptable salt thereof does not reduce the efficacy of the muscarinic antagonist or
pharmaceutically acceptable salt thereof in treating hyperhidrosis at all (i.e., by 0%) as
measured by gravimetric assessments, on the Hyperhidrosis Disease Severity Scale (HDSS),
by measurement by transdermal epidural water vapor loss (e.g., Vapometer, Delfin
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Technologies, Kuopio Finland), on the Hyperhidrosis Visual Quantification Scale (HHVQS, e.g.,
HHVQSa or HHVQSp), on the Hyperhidrosis Visual Analog Scale (HHVAS).

[0029] In embodiments of the present disclosure, compositions for use in methods for treating
hyperhidrosis in a subject are provided. By "subject" is meant the person or organism
administered the composition including a therapeutically effective amount of a composition
including a muscarinic antagonist or a pharmaceutically acceptable salt thereof and a
muscarinic agonist or a pharmaceutically acceptable salt thereof. As such, subjects of the
disclosure may include but are not limited to mammals, e.g., humans and other primates, such
as chimpanzees and other apes and monkey species; and the like, where in certain
embodiments the subject are humans.

[0030] In embodiments of the present disclosure, methods include administering to a subject a
therapeutically effective amount of a composition including a muscarinic antagonist or a
pharmaceutically acceptable salt thereof and a muscarinic agonist or a pharmaceutically
acceptable salt thereof. The muscarinic antagonist is oxybutynin (4-Diethylaminobut-2-ynyl 2-
cyclohexyl-2-hydroxy-2-phenylethanoate) or a pharmaceutically acceptable salt thereof.

[0031] Depending on the physiology of the subject, the amount of muscarinic antagonist or
pharmaceutically acceptable salt thereof administered to the subject may vary, such as 0.5 mg
or more, such as 1.5 mg or more, such as 2.5 mg or more, such as 3.0 mg or more, such as
3.5 mg or more, such as 4.0 mg or more, such as 4.5 mg or more, such as 5.0 mg or more,
such as 5.5 mg or more, such as 6.0 mg or more, such as 6.5 mg or more, such as 7.0 mg or
more, such as 7.5 mg or more, such as 8.0 mg or more, such as 8.5 mg or more, such as 9.0
mg or more, such as 9.5 mg or more and including 10 mg or more. For example, the amount
of muscarinic antagonist administered to the subject may range from 0.5 mg to 50 mg, such as
from 1 mg to 40 mg, such as from 2 mg to 40 mg, such as from 3 mg to 30 mg, such as from 4
mg to 25 mg, such as from 5 mg to 20 mg and including from 5 mg to 10 mg, for example 7.5
mg. In certain embodiments, the amount of muscarinic antagonist or pharmaceutically
acceptable salt thereof administered to the subject is 7.5 mg. In other embodiments, the
amount of muscarinic antagonist or pharmaceutically acceptable salt thereof administered to
the subject is 5.0 mg.

[0032] In certain embodiments, the muscarinic antagonist is oxybutynin or pharmaceutically
acceptable salt thereof and the amount of oxybutynin or pharmaceutically acceptable salt
thereof administered to the subject is 0.5 mg or more, such as 1.5 mg or more, such as 2.5 mg
or more, such as 3.0 mg or more, such as 3.5 mg or more, such as 4.0 mg or more, such as
4.5 mg or more, such as 5.0 mg or more, such as 5.5 mg or more, such as 6.0 mg or more,
such as 6.5 mg or more, such as 7.0 mg or more, such as 7.5 mg or more, such as 8.0 mg or
more, such as 8.5 mg or more, such as 9.0 mg or more, such as 9.5 mg or more and including
10 mg or more. For example, the amount of oxybutynin or pharmaceutically acceptable salt
thereof administered to the subject may range from 0.5 mg to 50 mg, such as from 1 mg to 45
mg, such as from 2 mg to 40 mg, such as from 3 mg to 30 mg, such as from 4 mg to 25 mg,
such as from 5 mg to 20 mg and including from 5 mg to 10 mg, for example 7.5 mg. In certain
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embodiments, the amount of oxybutynin or pharmaceutically acceptable salt thereof
administered to the subject is 7.5 mg. In other embodiments, the amount of oxybutynin or
pharmaceutically acceptable salt thereof administered to the subject is 5.0 mg.

[0033] The muscarinic agonist is pilocarpine ((3S,4R)-3-Ethyl-4-((1-methyl-1H-imidazol-5-
ylymethyl)dihydrofuran-2(3H)-one) or a pharmaceutically acceptable salt thereof.

[0034] Depending on the physiology of the subject and the amount of muscarinic agonist
administered, the amount of muscarinic agonist or pharmaceutically acceptable salt thereof
administered to the subject may vary, such as 0.5 mg or more, such as 1.5 mg or more, such
as 2.5 mg or more, such as 3.0 mg or more, such as 3.5 mg or more, such as 4.0 mg or more,
such as 4.5 mg or more, such as 5.0 mg or more, such as 5.5 mg or more, such as 6.0 mg or
more, such as 6.5 mg or more, such as 7.0 mg or more, such as 7.5 mg or more, such as 8.0
mg or more, such as 8.5 mg or more, such as 9.0 mg or more, such as 9.5 mg or more and
including 10 mg or more. For example, the amount of muscarinic agonist administered to the
subject may range from 0.5 mg to 50 mg, such as from 1 mg to 45 mg, such as from 2 mg to
40 mg, such as from 3 mg to 30 mg, such as from 4 mg to 25 mg, such as from 5 mg to 20 mg
and including from 3 mg to 10 mg, for example 7.5 mg. In certain embodiments, the amount of
muscarinic agonist or pharmaceutically acceptable salt thereof administered to the subject is
7.5 mg. In other embodiments, the amount of muscarinic agonist or pharmaceutically
acceptable salt thereof administered to the subject is 5.0 mg.

[0035] In certain embodiments, the muscarinic agonist is pilocarpine or a pharmaceutically
acceptable salt thereof and the amount of pilocarpine or pharmaceutically acceptable salt
thereof administered to the subject is 0.5 mg or more, such as 1.5 mg or more, such as 2.5 mg
or more, such as 3.0 mg or more, such as 3.5 mg or more, such as 4.0 mg or more, such as
4.5 mg or more, such as 5.0 mg or more, such as 5.5 mg or more, such as 6.0 mg or more,
such as 6.5 mg or more, such as 7.0 mg or more, such as 7.5 mg or more, such as 8.0 mg or
more, such as 8.5 mg or more, such as 9.0 mg or more, such as 9.5 mg or more and including
10 mg or more. For example, the amount of pilocarpine or pharmaceutically acceptable salt
thereof administered to the subject may range from 0.5 mg to 50 mg, such as from 1 mg to 45
mg, such as from 2 mg to 40 mg, such as from 3 mg to 30 mg, such as from 4 mg to 25 mg,
such as from 5 mg to 20 mg and including from 3 mg to 10 mg, for instance 7.5 mg. In certain
embodiments, the amount of pilocarpine or pharmaceutically acceptable salt thereof
administered to the subject is 7.5 mg. In other embodiments, the amount of pilocarpine or
pharmaceutically acceptable salt thereof administered to the subject is 5.0 mg.

[0036] The mass ratio of the muscarinic antagonist or pharmaceutically acceptable salt thereof
and the muscarinic agonist or pharmaceutically acceptable salt thereof administered to the
subject may vary, ranging between 1:1 and 1:2.5; 1:2.5 and 1:5; 1:5 and 1:10; 1:10 and 1:25;
1:25 and 1:50; 1:50 and 1:100, or a range thereof. For example, where the muscarinic
antagonist is oxybutynin or a pharmaceutically acceptable salt thereof and the muscarinic
agonist is pilocarpine or a pharmaceutically acceptable salt thereof, the mass ratio of the
oxybutynin and pilocarpine administered to the subject may range from 1:1 to 1:10; or from 1:5
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to 1:25; or from 1:10 t01:50; or from 1:25 to 1:100.

[0037] In some embodiments, the mass ratio of the muscarinic agonist or pharmaceutically
acceptable salt thereof and the muscarinic antagonist or pharmaceutically acceptable salt
thereof administered to the subject ranges between 1:1 and 1:2.5; 1:2.5 and 1:5; 1:5 and 1:10;
1:10 and 1:25; 1:25 and 1:50; 1:50 and 1:100, or a range thereof. For example, where the
muscarinic antagonist is oxybutynin or a pharmaceutically acceptable salt thereof and the
muscarinic agonist is pilocarpine or a pharmaceutically acceptable salt thereof, the mass ratio
of the pilocarpine and oxybutynin administered to the subject may range from 1:1 to 1:10; or
from 1:5t0 1:25; or from 1:10 to 1:50 or from 1:25 to 1:100.

[0038] Accordingly, the dosage of muscarinic antagonist or pharmaceutically acceptable salt
thereof and muscarinic agonist or pharmaceutically acceptable salt thereof may vary, ranging
from about 0.1 mg/kg to 25 mg/kg per day, such as from 0.1 mg/kg to 20 mg/kg per day, such
as 0.1mg/kg to 18 mg/kg per day, such as 0.1 mg/kg to 15 mg/kg per day, such as 0.1 mg/kg
to 10 mg/kg per day, and including 0.1 mg/kg to 5 mg/kg per day. In other embodiments, the
dosage may range from 0.1 to 6.5 mg/kg four times per day (QID), such as 0.1 to 5 mg/kg
QID, such as 0.1 mg/kg to 4 mg/kg QID. In other embodiments, the oral dosage may range
from 0.01 mg/kg to 8.5 mg/kg three times per day (TID), such as 0.1 mg/kg to 6 mg/kg TID,
such as 0.1 mg/kg to 5 mg/kg TID, and including as 0.1 mg/kg to 4 mg/kg TID. In yet other
embodiments, the oral dosage may range from 0.1 mg/kg to 13 mg/kg two times per day (BID),
such as 0.1 mg/kg to 12 mg/kg BID, such as 5 mg/kg to 10 mg/kg BID, including 0.1 mg/kg to 8
mg/kg BID.

[0039] In embodiments, the total daily amount of muscarinic antagonist or pharmaceutically
acceptable salt thereof administered to the subject is 2.5 mg or more, such as 5 mg or more,
such as 7.5 mg or more, such as 10 mg or more, such as 15 mg or more, such as 20 mg or
more, such as 25 mg or more and including 30 mg or more. For example, the total daily
amount of muscarinic antagonist administered to the subject may range from 0.5 mg to 50 mg,
such as from 1 mg to 40 mg, such as from 2 mg to 40 mg, such as from 3 mg to 30 mg, such
as from 4 mg to 25 mg, such as from 5 mg to 20 mg and including from 5 mg to 10 mg. In
certain instances, the muscarinic antagonist is oxybutynin or a pharmaceutically acceptable
salt thereof and the total daily amount of oxybutynin or pharmaceutically acceptable salt
thereof administered to the subject is 2.5 mg or more, such as 5 mg or more, such as 7.5 mg
or more, such as 10 mg or more, such as 15 mg or more, such as 20 mg or more, such as 25
mg or more and including 30 mg or more, such as ranging from 0.5 mg to 50 mg, such as from
1 mg to 40 mg, such as from 2 mg to 40 mg, such as from 3 mg to 30 mg, such as from 4 mg
to 25 mg, such as from 5 mg to 20 mg and including from 5 mg to 10 mg.

[0040] In embodiments, the total daily amount of muscarinic agonist or pharmaceutically
acceptable salt thereof administered to the subject is 2.5 mg or more, such as 5 mg or more,
such as 7.5 mg or more, such as 10 mg or more, such as 15 mg or more, such as 20 mg or
more, such as 25 mg or more and including 30 mg or more. For example, the total daily
amount of muscarinic agonist administered to the subject may range from 0.5 mg to 50 mg,
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such as from 1 mg to 40 mg, such as from 2 mg to 40 mg, such as from 3 mg to 30 mg, such
as from 4 mg to 25 mg, such as from 5 mg to 20 mg and including from 5 mg to 10 mg. In
certain instances, the muscarinic agonist is pilocarpine or a pharmaceutically acceptable salt
thereof and the total daily amount of pilocarpine or pharmaceutically acceptable salt thereof
administered to the subject is 2.5 mg or more, such as 5 mg or more, such as 7.5 mg or more,
such as 10 mg or more, such as 15 mg or more, such as 20 mg or more, such as 25 mg or
more and including 30 mg or more, such as ranging from 0.5 mg to 50 mg, such as from 1 mg
to 40 mg, such as from 2 mg to 40 mg, such as from 3 mg to 30 mg, such as from 4 mg to 25
mg, such as from 5 mg to 20 mg and including from 5 mg to 10 mg.

[0041] The amount of compound administered will depend on the physiology of the subject,
the absorptivity of the muscarinic antagonist and muscarinic agonist by the subject, as well as
the magnitude of therapeutic effect desired. Dosing schedules may include, but are not limited
to administration five times per day, four times per day, three times per day, twice per day,
once per day, three times per week, twice per week, once per week, twice per month, once per
month, and any combination thereof.

[0042] In practicing the subject methods, compositions including a muscarinic antagonist or a
pharmaceutically acceptable salt thereof (e.g., oxybutynin or a pharmaceutically acceptable
salt thereof) and a muscarinic agonist or a pharmaceutically acceptable salt thereof (e.g.,
pilocarpine or a pharmaceutically acceptable salt thereof) may be administered to treat the
subject for hyperhidrosis for a duration that varies, depending on the type of hyperhidrosis
(e.g., generalized, palmar, plantar, axillary, craniofacial, compensatory sweating post-surgery,
etc.) and severity of the condition, as determined by a qualified health care professional. For
example, the subject compositions may be administered to treat hyperhidrosis for a period of 1
week or longer, such as 3 weeks or longer, such as 1 month or longer, such as 3 months or
longer, such as 6 months or longer, such as 9 months or longer, such as 1 year or longer and
including 5 years or longer.

[0043] In certain embodiments, compositions of the disclosure can be orally administered prior
to, concurrent with, or subsequent to other agents for treating related or unrelated conditions.
If provided at the same time as other agents, compositions of the invention can be provided in
the same or in a different composition. For example, concurrent therapy may be achieved by
administering compositions of the disclosure and a pharmaceutical composition including at
least one other agent, such as an analgesic, which in combination comprise a therapeutically
effective dose, according to a particular oral dosing regimen. Administration of the separate
pharmaceutical compositions can be performed simultaneously or at different times (i.e.,
sequentially, in either order, on the same day, or on different days), so long as the therapeutic
effect of the combination of these substances is caused in the subject undergoing therapy.

[0044] Compositions including a muscarinic antagonist or a pharmaceutically acceptable salt
thereof and muscarinic agonist or a pharmaceutically acceptable salt thereof may be
administered to the subject by any convenient protocol as desired or appropriate for the
subject, for example as a tablet, capsule, thin film, powder, suspension, solution, syrup,
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dispersion or emulsion. As described in greater detail below, the subject compositions may
contain components conventional in pharmaceutical preparations, e.g. one or more carriers,
binders, lubricants, excipients (e.g., to impart controlled release characteristics), pH modifiers,
sweeteners, bulking agents, coloring agents or further active agents. In certain embodiments,
compositions including the muscarinic antagonist or a pharmaceutically acceptable salt thereof
and muscarinic agonist or a pharmaceutically acceptable salt thereof are capsules including
immediate release beads including the muscarinic antagonist or a pharmaceutically acceptable
salt thereof and delayed-immediate release beads including the muscarinic agonist or a
pharmaceutically acceptable salt thereof. For example, subjects may be orally administered a
capsule containing immediate release oxybutynin or a pharmaceutically acceptable salt thereof
and delayed-immediate release pilocarpine or a pharmaceutically acceptable salt thereof.

[0045] In embodiments, subjects treated by the present methods exhibit a positive therapeutic
response. By "positive therapeutic response” is meant that the subject exhibits a reduction or
elimination of hyperhidrosis. For example, a subject exhibiting a positive therapeutic response
to methods provided by the disclosure may exhibit responses including but not limited to a
reduction or elimination of axillary, palmar, plantar, craniofacial hyperhidrosis, generalized
hyperhidrosis, compensatory sweating post-surgery, as reported by the subject, or as
determined by gravimetric assessments, on the Hyperhidrosis Disease Severity Scale (HDSS),
by measurement by transdermal epidural water vapor loss (e.g., Vapometer, Delfin
Technologies, Kuopio Finland), on the Hyperhidrosis Visual Quantification Scale (HHVQS, e.g.,
HHVQSa or HHVQSPp), on the Hyperhidrosis Visual Analog Scale (HHVAS) or any combination
thereof.

[0046] Treatment regimens may include administering a single dose unit or administering
multiple dose units. In certain embodiments, treatment regimens include administering multiple
dose units. Unless specifically stated otherwise, "dose unit" as used herein refers to a
premeasured amount of a composition that contains a muscarinic antagonist or
pharmaceutically acceptable salt thereof (e.g., oxybutynin or oxybutynin HCI) and a muscarinic
agonist or pharmaceutically acceptable salt thereof (e.g., pilocarpine or pilocarpine HCI). A
"single dose unit" is a single unit of a combination of a muscarinic antagonist or
pharmaceutically acceptable salt thereof and a muscarinic agonist or pharmaceutically
acceptable salt thereof, where the single dose unit provides a therapeutically effective amount
of the composition. "Multiple dose units" or "multiples of a dose unit” or a "multiple of a dose
unit”" refers to at least two single dose units.

[0047] As referred to herein, a dosage interval is a single administration (e.g., orally, injection,
intravenously, etc.) of a therapeutically effective amount of the composition including a
muscarinic antagonist or a pharmaceutically acceptable salt thereof and a muscarinic agonist
or a pharmaceutically acceptable salt thereof. By "multiple dosage intervals" is meant more
than one dosage of the composition including the muscarinic antagonist or a pharmaceutically
acceptable salt thereof and the muscarinic agonist or a pharmaceutically acceptable salt
thereof is administered to the subject in a sequential manner. As such, the first dosage is either
removed or completely consumed by the subject and the second dosage is administered to the
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subject. In practicing methods of the disclosure, treatment regimens may include two or more
dosing intervals, such as three or more dosing intervals, such as four or more dosing intervals,
such as five or more dosing intervals, including ten or more dosing intervals. In some
embodiments, the disclosed methods include treating chronic hyperhidrosis by administering
multiple doses over an extended period. Alternatively or in addition, methods and compositions
of the disclosure may be administered to treat an acute condition (e.g., hyperhidrosis caused
by another drug, etc.) in single or multiple doses for a relatively short period, for example one
to two weeks.

[0048] The duration between dosage intervals in a multiple dosage interval treatment regimen
may vary, depending on the physiology of the subject or by the treatment regimen as
determined by a health care professional. In certain instances, the duration between dosage
intervals in a multiple dosage treatment regimen may be predetermined and follow at regular
intervals. As such, the time between dosing intervals may vary and may be 0.5 hours or longer,
such as 1 hour or longer, such as 2 hours or longer, such as 4 hours or longer, such as 8
hours or longer, such as 12 hours or longer, such as 16 hours or longer, such as 24 hours or
longer, such as 48 hours or longer and including 72 hours or longer.

[0049] In other instances, the duration between dosage intervals may depend on the response
of the subject to one or more previous dosage intervals (e.g., amount of reduction in excessive
sweating) as determined by a health care professional during the time between dosage
intervals. For example, a subsequent dosage interval may commence if excessive sweating
does not decrease as desired in response to a dosage interval or increases between dosage
intervals. In yet other instances, the duration between dosage intervals may depend on the
reduction of excessive sweating reported by the subject or as determined by gravimetric
assessments, on the Hyperhidrosis Disease Severity Scale (HDSS), by measurement by
transdermal epidural water vapor loss (e.g., Vapometer, Delfin Technologies, Kuopio Finland),
on the Hyperhidrosis Visual Quantification Scale (HHVQS, e.g., HHVQSa or HHVQSp), on the
Hyperhidrosis Visual Analog Scale (HHVAS) or any combination thereof.

[0050] In some embodiments, methods include dosage intervals spanning multiple days. By
"multiple day dosing" is meant that the muscarinic antagonist or pharmaceutically acceptable
salt thereof and muscarinic agonist or pharmaceutically acceptable salt thereof are
administered to the subject over a period of time that is longer than 1 day, such as 2 days or
longer, such as 3 days or longer, such as 5 days or longer, such as 7 days or longer, including
10 days or longer.

[0051] In certain embodiments, the amount of muscarinic antagonist or a pharmaceutically
acceptable salt thereof and muscarinic agonist or a pharmaceutically acceptable salt thereof
administered to the subject is sufficient to achieve a particular pharmacokinetic profile. As used
herein, a "PK profile" refers to a profile of drug concentration in blood or plasma. Such a profile
can be a relationship of drug concentration over time (i.e., a "concentration-time PK profile") or
a relationship of drug concentration versus number of doses administered (i.e., a
"concentration-dose PK profile”.) A PK profile is characterized by PK parameters. As used
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herein, a "PK parameter"” refers to a measure of drug concentration in blood or plasma, such
as: 1) "drug Cmax", the maximum concentration of drug achieved in blood or plasma; 2) "drug
Tmax", the time elapsed following ingestion to achieve Cmax; and 3) "drug exposure”, the total
concentration of drug present in blood or plasma over a selected period of time, which can be
measured using the area under the curve (AUC) of a time course of drug release over a
selected period of time (). Modification of one or more PK parameters provides for a modified
PK profile.

[0052] For purposes of describing the features of dose units of the present disclosure, "PK
parameter values” that define a PK profile include drug Cmax (e.g., muscarinic antagonist or
muscarinic agonist Cmax), total drug exposure (e.g., area under the curve) (e.g., muscarinic
antagonist of muscarinic agonist exposure) and 1/(drug Tmax) (such that a decreased 1/Tmax
is indicative of a delay in Tmax relative to a reference Tmax) (e.g., 1/ muscarinic antagonist or
1/muscarinic agonist Tmax). Thus a decrease in a PK parameter value relative to a reference
PK parameter value can indicate, for example, a decrease in drug Cmax, a decrease in drug
exposure, and/or a delayed Tmax.

[0053] In some embodiments, methods include administering a composition containing a
muscarinic antagonist or a pharmaceutically acceptable salt thereof and a muscarinic agonist
or a pharmaceutically acceptable salt thereof such that peak plasma concentration of
muscarinic antagonist or a pharmaceutically acceptable salt thereof and the muscarinic agonist
or a pharmaceutically acceptable salt thereof are achieved at about the same time. In other
words, the composition (as described in greater detail below) is formulated such that maximum
concentration of muscarinic agonist or a pharmaceutically acceptable salt thereof is achieved
in the plasma at the same time as the maximum concentration of muscarinic antagonist or a
pharmaceutically acceptable salt thereof.

[0054] In certain embodiments, dose units of the present disclosure can be adapted to provide
for a modified PK profile for either the muscarinic antagonist or a pharmaceutically acceptable
salt thereof or muscarinic agonist or a pharmaceutically acceptable salt thereof, e.g., a PK
profile that is different from that achieved from dosing a given muscarinic antagonist or a
pharmaceutically acceptable salt thereof or muscarinic agonist or a pharmaceutically
acceptable salt thereof alone. For example, dose units can provide for at least one of
decreased drug Cmax, delayed drug Tmax and/or decreased drug exposure compared to
ingestion of a dose of the muscarinic antagonist or muscarinic agonist alone. Such a
modification is due to the combination of muscarinic antagonist and muscarinic agonist in the
dose unit.

[0055] In embodiments, a dose unit can be adapted to provide for a desired PK profile (e.g., a
concentration-time PK profile) following ingestion of a single dose. A dose unit can be adapted
to provide for a desired PK profile (e.g., a concentration-dose PK profile) following ingestion of
multiple dose units (e.g., at least 2, at least 3, at least 4 or more dose units).

[0056] In certain embodiments, the combination of muscarinic antagonist or a
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pharmaceutically acceptable salt thereof and muscarinic agonist or a pharmaceutically
acceptable salt thereof in a dose unit can provide a desired (or "pre-selected") PK profile (e.g.,
a concentration-time PK profile) following ingestion of a single dose. The PK profile of such a
dose unit can be characterized by one or more of a pre-selected drug Cmax, a pre-selected
drug Tmax or a pre-selected drug exposure. The PK profile of the dose unit can be modified
compared to a PK profile achieved from the equivalent dosage of muscarinic antagonist or
muscarinic agonist alone.

[0057] Combinations of relative amounts of muscarinic antagonist or a pharmaceutically
acceptable salt thereof and muscarinic agonist or a pharmaceutically acceptable salt thereof
that provide for a desired PK profile can be identified by dosing with a fixed amount of
muscarinic antagonist or a pharmaceutically acceptable salt thereof and increasing amounts of
muscarinic agonist or a pharmaceutically acceptable salt thereof, or with a fixed amount of
muscarinic agonist or a pharmaceutically acceptable salt thereof and increasing amounts of
muscarinic antagonist or a pharmaceutically acceptable salt thereof. One or more PK
parameters can then be assessed, e.g., drug Cmax, drug Tmax, and drug exposure. Relative
amounts of muscarinic antagonist or a pharmaceutically acceptable salt thereof and muscarinic
agonist or a pharmaceutically acceptable salt thereof that provide for a desired PK profile are
identified as amounts of muscarinic antagonist or a pharmaceutically acceptable salt thereof
and muscarinic agonist or a pharmaceutically acceptable salt thereof for use in a dose unit.
Assays can be conducted with different relative amounts of muscarinic antagonist or a
pharmaceutically acceptable salt thereof and muscarinic agonist or a pharmaceutically
acceptable salt thereof.

[0058] /n vivo assays can be used to identify combinations of muscarinic antagonist or a
pharmaceutically acceptable salt thereof and muscarinic agonist or a pharmaceutically
acceptable salt thereof that provide for dose units that provide for a desired concentration-
dose PK profile following ingestion of multiples of the dose unit (e.g., at least 2, at least 3, at
least 4 or more). Ex vivo assays can be conducted by direct administration of muscarinic
antagonist or a pharmaceutically acceptable salt thereof and muscarinic agonist or a
pharmaceutically acceptable salt thereof into a tissue and/or its contents of an animal, such as
the intestine, including by introduction by injection into the lumen of a ligated intestine (e.g., a
gut loop, or intestinal loop, assay, or an inverted gut assay). An ex vivo assay can also be
conducted by excising a tissue and/or its contents from an animal and introducing muscarinic
antagonist or a pharmaceutically acceptable salt thereof and muscarinic agonist or a
pharmaceutically acceptable salt thereof into such tissues and/or contents.

[0059] For example, a premeasured amount of muscarinic antagonist or a pharmaceutically
acceptable salt thereof that is desired for a single dose unit is selected (e.g., an amount that
provides an efficacious plasma drug level). A multiple of single dose units for which a
relationship between that multiple and a PK parameter to be tested is then selected. For
example, if a concentration-dose PK profile is to be designed for ingestion of 2, 3, 4,5, 6,7, 8,
9 or 10 dose units, then the amount of muscarinic antagonist or a pharmaceutically acceptable
salt thereof equivalent to ingestion of that same number of dose units is determined (referred
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to as the "high dose"). The multiple of dose units can be selected based on the number of
ingested pills at which drug Cmax is modified relative to ingestion of the single dose unit.
Assays can be used to identify suitable combination(s) of muscarinic antagonist or a
pharmaceutically acceptable salt thereof and muscarinic agonist or a pharmaceutically
acceptable salt thereof to obtain a single dose unit that is therapeutically effective.

COMPOSITIONS FOR TREATING HYPERHIDROSIS CONTAINING A MUSCARINIC
ANTAGONIST AND A MUSCARINIC AGONIST OR PHARMACEUTICALLY ACCEPTABLE
SALTS THEREOF

[0060] As summarized above, aspects of the disclosure also include compositions containing a
muscarinic antagonist or a pharmaceutically acceptable salt thereof and a muscarinic agonist
or a pharmaceutically acceptable salt thereof suitable for practicing the methods described
above. Compositions of interest take on any suitable form as desired or appropriate for
administering to a subject in need of treatment for hyperhidrosis and may be in the form of a
tablet, capsule, thin film, powder, suspension, solution, syrup, dispersion or emulsion. The
composition can also contain components conventional in pharmaceutical preparations, e.g.
one or more carriers, binders, lubricants, excipients (e.g., to impart controlled release
characteristics), pH modifiers, sweeteners, bulking agents, coloring agents or further active
agents. As described herein, a "pharmaceutical composition" refers to the combination of a
muscarinic antagonist or a pharmaceutically acceptable salt thereof and a muscarinic agonist
or a pharmaceutically acceptable salt thereof and a pharmaceutically acceptable excipient, with
which each of the muscarinic antagonist or a pharmaceutically acceptable salt thereof and
muscarinic agonist or a pharmaceutically acceptable salt thereof are administered to a subject.

[0061] As summarized above, the subject compositions include a muscarinic antagonist or a
pharmaceutically acceptable salt thereof and a muscarinic agonist or a pharmaceutically
acceptable salt thereof. "Pharmaceutically acceptable salt" refers to a salt of a compound,
which possesses the desired pharmacological activity of the compound. Such salts include: (1)
acid addition salts, formed with inorganic acids such as hydrochloric acid, hydrobromic acid,
sulfuric acid, nitric acid, phosphoric acid, and the like; or formed with organic acids such as
acetic acid, propionic acid, hexanoic acid, cyclopentanepropionic acid, glycolic acid, pyruvic
acid, lactic acid, malonic acid, succinic acid, malic acid, maleic acid, fumaric acid, tartaric acid,
citric acid, benzoic acid, 3-(4-hydroxybenzoyl) benzoic acid, cinnamic acid, mandelic acid,
methanesulfonic acid, ethanesulfonic acid, 1,2-ethane-disulfonic acid, 2-hydroxyethanesulfonic
acid, benzenesulfonic acid, 4-chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, 4-
toluenesulfonic acid, camphorsulfonic acid, 4-methylbicyclo[2.2.2]-oct-2-ene-1-carboxylic acid,
glucoheptonic acid, 3-phenylpropionic acid, trimethylacetic acid, tertiary butylacetic acid, lauryl
sulfuric acid, gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic acid, stearic acid,
muconic acid, and the like; or (2) salts formed when an acidic proton present in the compound
is replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or an aluminum ion;
or coordinates with an organic base such as ethanolamine, diethanolamine, triethanolamine,
N-methylglucamine and the like.
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[0062] In certain embodiments, compositions of the invention may also include an antimicrobial
agent for preventing or deterring microbial growth, such as for example benzalkonium chloride,
benzethonium chloride, benzyl alcohol, cetylpyridinium chloride, chlorobutanol, phenol,
phenylethyl alcohol, phenylmercuric nitrate, thimersol, and any combinations thereof.

[0063] One or more antioxidants may also be employed. Antioxidants, which can reduce or
prevent oxidation and thus deterioration of the composition, may include, for example, ascorbyl
palmitate, butylated hydroxyanisole, butylated hydroxytoluene, hypophosphorous acid,
monothioglycerol, propyl gallate, sodium bisulfite, sodium formaldehyde sulfoxylate, sodium
metabisulfite, and any combinations thereof.

[0064] One or more surfactants may also be included in compositions of the invention. For
example, suitable surfactants may include, but are not limited to polysorbates, such as "Tween
20" and "Tween 80," and pluronics such as F68 and F88 (BASF, Mount Olive, New Jersey);
sorbitan esters; lipids, such as phospholipids such as lecithin and other phosphatidylcholines,
phosphatidylethanolamines (although preferably not in liposomal form), fatty acids and fatty
esters; steroids, such as cholesterol; chelating agents, such as EDTA; and zinc and other
cations.

[0065] Acids or bases may also be present in compositions of the invention. For example,
acids may include but are not limited to hydrochloric acid, acetic acid, phosphoric acid, citric
acid, malic acid, lactic acid, formic acid, trichloroacetic acid, nitric acid, perchloric acid,
phosphoric acid, sulfuric acid, fumaric acid, and any combinations thereof. Examples of bases
include, but are not limited to sodium hydroxide, sodium acetate, ammonium hydroxide,
potassium hydroxide, ammonium acetate, potassium acetate, sodium phosphate, potassium
phosphate, sodium citrate, sodium formate, sodium sulfate, potassium sulfate, potassium
fumerate, and any combinations thereof.

[0066] The amount of any individual excipient in the oral dosage composition will vary
depending on the nature and function of the excipient, oral dosage delivery vehicle and
particular needs of the composition. In some instances, the optimal amount of any individual
excipient is determined through routine experimentation, ie., by preparing compositions
containing varying amounts of the excipient (ranging from low to high), examining the stability
and other parameters, and then determining the range at which optimal performance is
attained with no significant adverse effects. Generally, however, the excipient(s) will be present
in the oral dosage composition in an amount of about 1% to about 99% by weight, such as
from about 5% to about 98% by weight, such as from about 15 to about 95% by weight of the
excipient, including less than 30% by weight. Pharmaceutical excipients along with other
excipients that may be employed in compositions of interest are described in "Remington: The
Science & Practice of Pharmacy”, 19th ed., Williams & Williams, (1995), the "Physician's Desk
Reference", 52nd ed., Medical Economics, Montvale, NJ (1998), and Kibbe, A.H., Handbook of
Pharmaceutical Excipients, 3rd Edition, American Pharmaceutical Association, Washington,
D.C., 2000.
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[0067] Where the subject compositions are oral formulations, the pharmaceutical composition
may include appropriate additives to make tablets, powders, granules or capsules, for
example, with conventional additives, such as lactose, mannitol, corn starch or potato starch;
with binders, such as crystalline cellulose, cellulose derivatives, acacia, corn starch or gelatins;
with disintegrators, such as corn starch, potato starch or sodium carboxymethylcellulose; with
lubricants, such as talc or magnesium stearate; and if desired, with diluents, buffering agents,
moistening agents, preservatives and flavoring agents.

[0068] Compositions include a muscarinic antagonist or a pharmaceutically acceptable salt
thereof. The muscarinic antagonist is oxybutynin (4-Diethylaminobut-2-ynyl 2-cyclohexyl-2-
hydroxy-2-phenylethanoate) or a pharmaceutically acceptable salt thereof.

[0069] The composition comprises 5 mg to 30 mg of immediate release oxybutynin or a
pharmaceutically acceptable salt thereof. The amount of muscarinic antagonist or
pharmaceutically acceptable salt thereof in the subject compositions may vary, such as 5.0 mg
or more, such as 5.5 mg or more, such as 6.0 mg or more, such as 6.5 mg or more, such as
7.0 mg or more, such as 7.5 mg or more, such as 8.0 mg or more, such as 8.5 mg or more,
such as 9.0 mg or more, such as 9.5 mg or more and including 10 mg or more. The muscarinic
antagonist is oxybutynin or a pharmaceutically acceptable salt thereof and compositions of
interest include 5 mg or more of oxybutynin or pharmaceutically acceptable salt thereof, such
as 5.5 mg or more, such as 6.0 mg or more, such as 6.5 mg or more, such as 7.0 mg or more,
such as 7.5 mg or more, such as 8.0 mg or more, such as 8.5 mg or more, such as 9.0 mg or
more, such as 9.5 mg or more and including 10 mg or more, up to 30 mg of oxybutynin or
pharmaceutically acceptable salt thereof.

[0070] Compositions also include a muscarinic agonist or a pharmaceutically acceptable salt
thereof. The muscarinic agonist is pilocarpine ((3S,4R)-3-Ethyl-4-((1-methyl-1H-imidazol-5-
ylymethyl)dihydrofuran-2(3H)-one).

[0071] The amount of muscarinic agonist or pharmaceutically acceptable salt in the subject
compositions may vary, such as 0.5 mg or more, such as 1.5 mg or more, such as 2.5 mg or
more, such as 3.0 mg or more, such as 3.5 mg or more, such as 4.0 mg or more, such as 4.5
mg or more, such as 5.0 mg or more, such as 5.5 mg or more, such as 6.0 mg or more, such
as 6.5 mg or more, such as 7.0 mg or more, such as 7.5 mg or more, such as 8.0 mg or more,
such as 8.5 mg or more, such as 9.0 mg or more, such as 9.5 mg or more and including 10 mg
or more. For example, the amount of muscarinic agonist in compositions of interest may range
from 0.5 mg to 25 mg, such as from 1 mg to 20 mg, such as from 2 mg to 15 mg and including
from 3 mg to 10 mg, for example 7.5 mg. In certain embodiments, the muscarinic agonist is
pilocarpine or pharmaceutically acceptable salt thereof and compositions of interest include 0.5
mg or more of pilocarpine or pharmaceutically acceptable salt thereof, such as 1.5 mg or
more, such as 2.5 mg or more, such as 3.0 mg or more, such as 3.5 mg or more, such as 4.0
mg or more, such as 4.5 mg or more, such as 5.0 mg or more, such as 5.5 mg or more, such
as 6.0 mg or more, such as 6.5 mg or more, such as 7.0 mg or more, such as 7.5 mg or more,
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such as 8.0 mg or more, such as 8.5 mg or more, such as 9.0 mg or more, such as 9.5 mg or
more and including 10 mg or more of pilocarpine or pharmaceutically acceptable salt thereof.
For example, compositions of interest may include from 0.5 mg to 25 mg of pilocarpine or
pharmaceutically acceptable salt thereof, such as from 1 mg to 20 mg, such as from 2 mg to
15 mg and including from 3 mg to 10 mg, for instance 7.5 mg of pilocarpine or
pharmaceutically acceptable salt thereof.

[0072] The ratio of muscarinic antagonist or a pharmaceutically acceptable salt thereof and
muscarinic agonist or a pharmaceutically acceptable salt thereof in the subject compositions
may vary, ranging between 1:1 and 1:2.5; 1:2.5 and 1:5; 1:5 and 1:10; 1:10 and 1:25; 1:25 and
1:50; 1:50 and 1:100, or a range thereof. For example, where the muscarinic antagonist is
oxybutynin or a pharmaceutically acceptable salt thereof and the muscarinic agonist is
pilocarpine or a pharmaceutically acceptable salt thereof, the mass ratio of the oxybutynin or a
pharmaceutically acceptable salt thereof and pilocarpine or a pharmaceutically acceptable salt
thereof may range from 1:1 to 1:10; or from 1:5 to 1:25; or from 1:10 t01:50; or from 1:25 to
1:100. In some embodiments, the mass ratio of the muscarinic agonist or pharmaceutically
acceptable salt thereof and the muscarinic antagonist or pharmaceutically acceptable salt
thereof ranges between 1:1 and 1:2.5; 1:2.5 and 1:5; 1:5 and 1:10; 1:10 and 1:25; 1:25 and
1:50; 1:50 and 1:100, or a range thereof. For example, where the muscarinic agonist is
pilocarpine or a pharmaceutically acceptable salt thereof and the muscarinic antagonist is
oxybutynin or a pharmaceutically acceptable salt thereof, the mass ratio of the pilocarpine or a
pharmaceutically acceptable salt thereof and oxybutynin or a pharmaceutically acceptable salt
thereof may range from 1:1 to 1:10; or from 1:5 to 1:25; or from 1:10 to 1:50 or from 1:25 to
1:100.

[0073] In certain embodiments, the compositions of interest are formulated as dose units,
where the dosage of each of the muscarinic antagonist or a pharmaceutically acceptable salt
thereof and muscarinic agonist or a pharmaceutically acceptable salt thereof in the dose unit
ranges from about 0.1 mg/kg to 25 mg/kg, such as from 0.1 mg/kg to 20 mg/kg, such as
0.1mg/kg to 18 mg/kg, such as 0.1 mg/kg to 15 mg/kg, such as 0.1 mg/kg to 10 mg/kg, and
including 0.1 mg/kg to 5 mg/kg. In other embodiments, the subject compositions are
formulated so that each of the muscarinic antagonist or a pharmaceutically acceptable salt
thereof and muscarinic agonist or a pharmaceutically acceptable salt thereof can be
administered in a dosage of from 0.1 to 6.5 mg/kg four times per day (QID), such as 0.1 to 5
mg/kg QID, such as 0.1 mg/kg to 4 mg/kg QID. In other embodiments, the subject
compositions are formulated so that each of the muscarinic antagonist or a pharmaceutically
acceptable salt thereof and muscarinic agonist or a pharmaceutically acceptable salt thereof
can be administered in a dosage of from 0.01 mg/kg to 8.5 mg/kg three times per day (TID),
such as 0.1 mg/kg to 6 mg/kg TID, such as 0.1 mg/kg to 5 mg/kg TID, and including as 0.1
mg/kg to 4 mg/kg TID. In yet other embodiments the subject compositions are formulated so
that each of the muscarinic antagonist and muscarinic agonist can be administered in a
dosage of from 0.1 mg/kg to 13 mg/kg two times per day (BID), such as 0.1 mg/kg to 12 mg/kg
BID, such as 5 mg/kg to 10 mg/kg BID, including 0.1 mg/kg to 8 mg/kg BID.
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[0074] In certain embodiments, compositions of interest are formulated to include an
immediate release muscarinic antagonist or pharmaceutically acceptable salt thereof and a
delayed onset immediate release muscarinic agonist or a pharmaceutically acceptable salt
thereof. For example, the subject compositions may include an immediate release oxybutynin
or a pharmaceutically acceptable salt thereof and a delayed-immediate release pilocarpine or
a pharmaceutically acceptable salt thereof. The terms immediate release and delayed onset
immediate release are used herein in their conventional sense to refer to the timing that the
muscarinic antagonist or a pharmaceutically acceptable salt thereof and muscarinic agonist or
a pharmaceutically acceptable salt thereof, respectively, are released after administration.

[0075] In some embodiments, the immediate release muscarinic antagonist or a
pharmaceutically acceptable salt thereof (e.g., oxybutynin or oxybutynin HCI) is formulated to
release 50% or more of the muscarinic antagonist or a pharmaceutically acceptable salt
thereof within 10 minutes or less of administration of the composition to the subject, such as
60% or more, such as 75% or more, such as 90% or more, such as 95% or more and including
99% or more within 10 minutes or less of administration of the composition to the subject. In
certain instances, the immediate release muscarinic antagonist or a pharmaceutically
acceptable salt thereof (e.g., oxybutynin or oxybutynin HCI) is formulated to release 50% or
more of the muscarinic antagonist or a pharmaceutically acceptable salt thereof immediately
after administration of the composition to the subject, such as 60% or more, such as 75% or
more, such as 90% or more, such as 95% or more and including 99% or more immediately
after administration of the composition to the subject.

[0076] In embodiments, the immediate release muscarinic antagonist may be formulated as a
powder, microparticle or as a granulate. The muscarinic antagonist may include a polymer,
such as cellulose, microcrystalline cellulose, hydroxyethylcellulose, hydroxypropylcellulose,
hydroxypropylmethylcellulose, carboxymethylcellulose, maltodextrin, sucrose, modified starch,
a salt of alginic acid, soluble gums, carrageenan, polyvinylpyrrolidone (PVP) or
polyvinylpolypyrrolidone (PVPP), ethylcellulose, cellulose acetate phthalate,
hydroxypropylmethylcellulose phthalate, insoluble gums, polymethacrylate, a polyvinyl alcohol,
shellac, and polyvinyl acetate phthalate or a combination thereof. In certain embodiments, the
muscarinic antagonist component is a granulate of oxybutynin or a pharmaceutically
acceptable salt thereof that includes microcrystalline cellulose and polyvinylpyrrolidone.

[0077] In other embodiments, the muscarinic antagonist component may further include a lipid
excipient, such as glyceryl behenate, glycerol esters of fatty acids, glyceryl dibehenate,
behenoyl macrogoglycerides, glyceryl distearate, glycerol distearate, glyceryl palmitostearate,
lauroyl macrogoglycerides, stearoyl macrogoglycerides, abitec products, glyceryl mono-oleate,
medium chain mono- & diglycerides, glyceryl monocaprylate, glyceryl
tricaprylate/caprate/stearate, hydrogenated vegetable oil, hydrogenated cottonseed oil,
hydrogenated soybean oil, hydrogenated soybean oil and castor wax, polyoxyethylene 8
caprylic/capric glycerides, polyoxyethylene 6 caprylic/capric glycerides, polyoxyethylene 32
lauric glycerides, polyoxyethylene 6 prop. glycol esters, polyoxyethylene 7 coconut glycerides,
polyoxyethylene 30 coconut glycerides, polyoxyethylene 80 coconut glycerides,
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polyoxypropylene 15 stearyl ether, polyoxyethylene 26 glyceryl ether, polyoxyethylene 35
soybean glycerides, polyoxyethylene 20 sorbitol, polyoxypropylene 3 myristyl ether,
polyoxypropylene 10 cetostearyl ether, palm kernelamide diethanolamide, triglycerol mono-
oleate, sasol products, hydrogenated coco-glycerides, cetyl palmitate, trimyristin, tripalmitin,
tristearin, hydrogenated palm oil, glyceryl monostearate, glyceryl stearate, cetearyl alcohol,
cetyl alcohol, capric triglyceride, acetylated glycerides, glyceryl cocoate, and polyethylene

glycol.

[0078] In other embodiments, the muscarinic antagonist component may further include a de-
tackifier or glidant, such as talc, a monoglyceride, a diglyceride, glyceryl monostearate, calcium
stearate, and magnesium stearate.

[0079] In still other embodiments, the immediate release muscarinic antagonist is formulated
as beads including a core with muscarinic antagonist or a pharmaceutically acceptable salt
thereof (e.g., oxybutynin or oxybutynin HCI) layered on top of the core. In some embodiments,
the core comprises between about 10% to about 90% of the total weight of the finally-
formulated bead. In some embodiments, the core comprises between about 25% to about 85%
of the total weight of the finally-formulated bead. In some embodiments, the core comprises
between about 40% to about 80% of the total weight of the finally-formulated bead. In some
embodiments, the core comprises about 80% of the total weight of the finally-formulated bead.
In some embodiments, the core comprises about 75% of the total weight of the finally-
formulated bead. In some embodiments, the core comprises about 85% of the total weight of
the finally-formulated bead.

[0080] In some embodiments, a solution of the muscarinic antagonist or a pharmaceutically
acceptable salt thereof, is prepared and then sprayed onto the core and then dried. The act of
spraying and drying causes a layer of the muscarinic antagonist or a pharmaceutically
acceptable salt thereof to form over the bead. In some embodiments, the solution comprises a
polymer that causes the muscarinic antagonist or a pharmaceutically acceptable salt thereof to
more efficiently adhere to the core. The amount of the muscarinic antagonist or a
pharmaceutically acceptable salt thereof present in the dosage form can be controlled by
controlling the thickness of the layer. The thicker the layer the more muscarinic antagonist or a
pharmaceutically acceptable salt thereof is present in the dosage form. Once the layer of
muscarinic antagonist or a pharmaceutically acceptable salt thereof is exposed to aqueous
media (e.g., gastric or intestinal juice), the muscarinic antagonist or a pharmaceutically
acceptable salt thereof immediately dissolves into the aqueous medium.

[0081] In some embodiments, the layer of muscarinic antagonist or a pharmaceutically
acceptable salt thereof comprises between about 1% to about 50% of the total weight of the
bead. In some embodiments, the layer of muscarinic antagonist or a pharmaceutically
acceptable salt thereof comprises between about 2% to about 40% of the total weight of the
bead. In some embodiments, the layer of muscarinic antagonist or a pharmaceutically
acceptable salt thereof comprises between about 4% to about 25% of the total weight of the
bead. In some embodiments, layer of muscarinic antagonist or a pharmaceutically acceptable
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salt thereof comprises between about 5% to about 15% of the total weight of the bead. In some
embodiments, the layer of muscarinic antagonist or a pharmaceutically acceptable salt thereof
comprises between about 5.5% to about 10% of the total weight of the bead. In some
embodiments, the layer of muscarinic antagonist or a pharmaceutically acceptable salt thereof
comprises about 6% of the total weight of the bead. In some embodiments, the layer of
muscarinic antagonist or a pharmaceutically acceptable salt thereof comprises about 6.5% of
the total weight of the bead. In some embodiments, the layer of muscarinic antagonist or a
pharmaceutically acceptable salt thereof comprises about 7% of the total weight of the bead. In
some embodiments, the layer of muscarinic antagonist or a pharmaceutically acceptable salt
thereof comprises about 8% of the total weight of the bead.

[0082] The muscarinic antagonist or a pharmaceutically acceptable salt thereof may be
layered onto the core with a film-forming polymer, such as cellulose, hydroxyethylcellulose,
hydroxypropylcellulose, hydroxypropylmethylcellulose, carboxymethylcellulose, maltodextrin,
sucrose, modified starch, a salt of alginic acid, soluble gums, carrageenan, polyvinylpyrrolidone
(PVP) or polyvinylpolypyrrolidone (PVPP), ethylcellulose, cellulose acetate phthalate,
hydroxypropylmethylcellulose phthalate, insoluble gums, polymethacrylate, a polyvinyl alcohol,
shellac, and polyvinyl acetate phthalate.

[0083] The layer of muscarinic antagonist or a pharmaceutically acceptable salt thereof may
also contain a lipid excipient, a detackifier and a glidant, as described above.

[0084] In some embodiments, the delayed onset immediate release muscarinic agonist or a
pharmaceutically acceptable salt thereof (e.g., pilocarpine or pilocarpine HCI) is formulated
such that 20% or less of the muscarinic agonist or a pharmaceutically acceptable salt thereof
(e.g., pilocarpine or pilocarpine HCI) in the composition is released approximately 20 minutes
after administration to the subject and 75% or more of the muscarinic agonist or a
pharmaceutically acceptable salt thereof in the composition is released approximately 30
minutes thereafter. In these embodiments, 20% or less of the muscarinic agonist or a
pharmaceutically acceptable salt thereof (e.g., pilocarpine or pilocarpine HCI) in the
composition is released approximately 20 minutes after administration to the subject, such as
15% or less, such as 10% or less, such as 5% or less, such as 3% or less and including 1% or
less of the muscarinic agonist or a pharmaceutically acceptable salt thereof (e.g., pilocarpine
or pilocarpine HCI) is released approximately 20 minutes after administration to the subject.
After 20 minutes, the delayed onset immediate release muscarinic agonist or a
pharmaceutically acceptable salt thereof is formulated to release 75% or more of the
muscarinic agonist or a pharmaceutically acceptable salt thereof approximately 30 minutes
thereafter, such as 80% or more, such as 85% or more, such as 90% or more, such as 95% or
more, such as 97% or more and including 99% or more. In certain embodiments, 20 minutes
after administration, the composition is formulated to release 100% of the muscarinic agonist
approximately 30 minutes thereafter.

[0085] In certain embodiments, the delayed onset immediate release muscarinic agonist or
pharmaceutically acceptable salt thereof is formulated to release the muscarinic agonist
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according to a release profile as generally depicted in Figure 2.

[0086] The delayed onset immediate release muscarinic agonist or a pharmaceutically
acceptable salt thereof is formulated as beads including a core with a first layer of muscarinic
agonist or a pharmaceutically acceptable salt thereof (e.g., pilocarpine or pilocarpine HCI)
coated on top of the core and a second layer including at least one polymer coated on top of
the muscarinic agonist or a pharmaceutically acceptable salt thereof-containing layer.

[0087] In these embodiments, the core may include, but is not limited to, sugar beads (for
example, Paular spheres), microcrystalline cellulose, Cellets® cores, such as Cellets® 100,

Cellets® 200, Cellets® 350, Cellets® 500, Cellets® 700, or Cellets® 1000 (Glatt Air Techniques
Inc., Ramsey N.J.). In other embodiments, the core is prepared de novo, for example by
preparing a polymer mixture, extruding the mixture, and spheronizing the extruded mixture to
form spherical or semi-spherical beads. In some embodiments, the beads are swellable such
that their exposure to aqueous media causes them to swell and release the active ingredient
rapidly and efficiently. In some embodiments, the core comprises between about 10% to about
50% of the total weight of the finally-formulated bead. In some embodiments, the core
comprises between about 15% to about 40% of the total weight of the finally-formulated bead.
In some embodiments, the core comprises between about 20% to about 30% of the total
weight of the finally-formulated bead. In some embodiments, the core comprises about 20% of
the total weight of the finally-formulated bead. In some embodiments, the core comprises
about 25% of the total weight of the finally-formulated bead. In certain embodiments, the core
includes a Cellets 700 microcrystalline cellulose bead.

[0088] In some embodiments, a first layer including a muscarinic agonist or a pharmaceutically
acceptable salt thereof (e.g., pilocarpine or pilocarpine HCI) is formed on the core. In some
embodiments, the first layer comprises between about 1% to about 50% of the total weight of
the bead. In some embodiments, the first layer comprises between about 2% to about 40% of
the total weight of the bead. In some embodiments, the first layer comprises between about
5% to about 30% of the total weight of the bead. In some embodiments, the first layer
comprises between about 7% to about 25% of the total weight of the bead. In some
embodiments, the first layer comprises between about 8% to about 15% of the total weight of
the bead. In some embodiments, the first layer comprises about 8% of the total weight of the
bead. In some embodiments, the first layer comprises about 10% of the total weight of the
bead. In some embodiments, the first layer comprises about 12% of the total weight of the
bead. In some embodiments, the first layer comprises about 15% of the total weight of the
bead.

[0089] The first layer containing the muscarinic agonist or a pharmaceutically acceptable salt
thereof further includes hydroxypropylmethylcellulose. In certain embodiments, the first layer
containing the muscarinic agonist or a pharmaceutically acceptable salt thereof further includes
a polymer  such as cellulose, hydroxyethylcellulose, hydroxypropylcellulose,
hydroxypropylmethylcellulose, carboxymethylcellulose, maltodextrin, sucrose, modified starch,
a salt of alginic acid, soluble gums, carrageenan, polyvinylpyrrolidone (PVP) or
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polyvinylpolypyrrolidone (PVPP), ethylcellulose, cellulose acetate phthalate,
hydroxypropylmethylcellulose phthalate, insoluble gums, polymethacrylate, a polyvinyl alcohol,
shellac, and polyvinyl acetate phthalate and combinations thereof.

[0090] The first layer containing the muscarinic agonist or a pharmaceutically acceptable salt
thereof further includes talc. In some embodiments, the first layer containing the muscarinic
agonist or a pharmaceutically acceptable salt thereof may further include a de-tackifier or
glidant, such as talc, a monoglyceride, a diglyceride, glyceryl monostearate, calcium stearate,
and magnesium stearate.

[0091] In other embodiments, the first layer containing the muscarinic agonist or a
pharmaceutically acceptable salt thereof includes a lipid excipient, such as glyceryl behenate,
glycerol esters of fatty acids, glyceryl dibehenate, behenoyl macrogoglycerides, glyceryl
distearate, glycerol distearate, glyceryl palmitostearate, lauroyl macrogoglycerides, stearoyl
macrogoglycerides, abitec products, glyceryl mono-oleate, medium chain mono- &
diglycerides, glyceryl monocaprylate, glyceryl tricaprylate/caprate/stearate, hydrogenated
vegetable oil, hydrogenated cottonseed oil, hydrogenated soybean oil, hydrogenated soybean
oil and castor wax, polyoxyethylene 8 caprylic/capric glycerides, polyoxyethylene 6
caprylic/capric glycerides, polyoxyethylene 32 lauric glycerides, polyoxyethylene 6 prop. Glycol
esters, polyoxyethylene 7 coconut glycerides, polyoxyethylene 30 coconut glycerides,
polyoxyethylene 80 coconut glycerides, polyoxypropylene 15 stearyl ether, polyoxyethylene 26
glyceryl ether, polyoxyethylene 35 soybean glycerides, polyoxyethylene 20 sorbitol,
polyoxypropylene myristyl ether, polyoxypropylene 10 cetostearyl ether, palm kernelamide
diethanolamide, triglycerol mono-oleate, sasol products, hydrogenated coco-glycerides, cetyl
palmitate, trimyristin, tripalmitin, tristearin, hydrogenated palm oil, glyceryl monostearate,
glyceryl stearate, cetearyl alcohol, cetyl alcohol, capric triglyceride, acetylated glycerides,
glyceryl cocoate, and polyethylene glycol or combinations thereof.

[0092] The first layer containing the muscarinic agonist or a pharmaceutically acceptable salt
thereof includes pilocarpine or a pharmaceutically acceptable salt thereof, hydroxypropyl
methylcellulose and talc.

[0093] The delayed onset immediate release formulations of muscarinic agonists or
pharmaceutically acceptable salts thereof include a polymer layer (second layer) formed on top
of the muscarinic agonist or a pharmaceutically acceptable salt thereof layer. Suitable
polymers may include, but are not Ilimited to, cellulose, hydroxyethylcellulose,
hydroxypropylcellulose, hydroxypropylmethylcellulose, carboxymethylcellulose, maltodextrin,
sucrose, modified starch, a salt of alginic acid, soluble gums, carrageenan, polyvinylpyrrolidone
(PVP) or polyvinylpolypyrrolidone (PVPP), ethylcellulose, cellulose acetate phthalate,
hydroxypropylmethylcellulose phthalate, insoluble gums, polymethacrylate, a polyvinyl alcohol,
shellac, and polyvinyl acetate phthalate and combinations thereof. In some embodiments, the
second layer comprises between about 1% to about 50% of the total weight of the bead. In
some embodiments, the second layer comprises between about 2% to about 40% of the total
weight of the bead. In some embodiments, the second layer comprises between about 5% to
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about 30% of the total weight of the bead. In some embodiments, the second layer comprises
between about 7% to about 25% of the total weight of the bead. In some embodiments, the
second layer comprises between about 8% to about 15% of the total weight of the bead. In
some embodiments, the second layer comprises about 8% of the total weight of the bead. In
some embodiments, the second layer comprises about 10% of the total weight of the bead. In
some embodiments, the second layer comprises about 12% of the total weight of the bead. In
some embodiments, the second layer comprises about 15% of the total weight of the bead.

[0094] The polymer layer coated on the muscarinic agonist or a pharmaceutically acceptable
salt thereof layer includes ethylcellulose and hydroxypropylcellulose in a ratio of 5:1 to 1:5 by
weight. In some embodiments, the ratio of hydroxypropylcellulose to ethylcellulose is between
about 4:1 to about 1:4 by weight. In some embodiments, the ratio of hydroxypropylcellulose to
ethylcellulose is between about 3:1 to about 1:3 by weight. In some embodiments, the ratio of
hydroxypropylcellulose to ethylcellulose is between about 2:1 to about 1:2 by weight. In other
embodiments, the ratio of ethylcellulose to hydroxypropylcellulose may range between about
5.1 to about 1:5 by weight. In some embodiments, the ratio of ethylcellulose to
hydroxypropylcellulose is between about 4:1 to about 1:4 by weight. In some embodiments, the
ratio of ethylcellulose to hydroxypropylcellulose is between about 3:1 to about 1:3 by weight. In
some embodiments, the ratio of ethylcellulose to hydroxypropylcellulose is between about 2:1
to about 1:2 by weight. In some embodiments, the ratio of hydroxypropylcellulose to
ethylcellulose is about 1:1 by weight.

[0095] The polymer layer coated on the muscarinic agonist or a pharmaceutically acceptable
salt thereof layer includes a plasticizer, such as a phthalate-based plasticizer, a trimellitate, an
adipate-based plasticizer, a sebacate-based plasticizer, an organophosphate, a maleate, a
sulfonamide, a glycols or polyether, an acetylated monoglyceride, and an alkyl citrate. The
plasticizer may be present in between about 1% to about 50% of the total weight of the bead.
In some embodiments, the plasticizer is present in between about 2% to about 40% of the total
weight of the bead. In some embodiments, the plasticizer is present in between about 3% to
about 20% of the total weight of the bead. In some embodiments, the plasticizer is present in
between about 4% to about 10% of the total weight of the bead. In some embodiments, the
plasticizer is present in about 4% of the total weight of the bead. In some embodiments, the
plasticizer is present in about 4.5% of the total weight of the bead. In some embodiments, the
plasticizer is present in about 5% of the total weight of the bead. In some embodiments, the
plasticizer is present in about 5.5% of the total weight of the bead. In some embodiments, the
plasticizer is present in about 6% of the total weight of the bead. In some embodiments, the
plasticizer is present in about 6.5% of the total weight of the bead.

[0096] For example, the phthalate-based plasticizer may be bis(2-ethylhexyl) phthalate
(DEHP), diisononyl phthalate (DINP), bis(n-butyl)phthalate (DnBP, DBP), butyl benzyl phthalate
(BBzP), diisodecyl phthalate (DIDP), di-n-octyl phthalate (DOP or DnOP), diisooctyl phthalate
(DIOP), diethyl phthalate (DEP), diisobutyl phthalate (DIBP), and di-n-hexyl phthalate. In some
embodiments, the trimellitate is selected from the group consisting of trimethyl trimellitate
(TMTM), tri-(2-ethylhexyl) trimellitate (TEHTM-MG), tri-(n-octyl,n-decyl) trimellitate (ATM), tri-
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(heptyl,nonyl) trimellitate (LTM), and n-octyl trimellitate (OTM). In some embodiments, the
adipate-based plasticizer is selected from the group consisting of bis(2-ethylhexyl)adipate
(DEHA), dimethyl adipate (DMAD), monomethyl adipate (MMAD), and dioctyl adipate (DOA). In
some embodiments, the sebacate-based plasticiser is dibutyl sebacate (DBS). In some
embodiments, the maleate is dibutyl maleate (DBM) or diisobutyl maleate (DIBM). In some
embodiments, the sulfonamide is selected from the group consisting of ortho or para N-ethyl
toluene sulfonamide (ETSA), N-(2-hydroxypropyl)benzene sulfonamide (HP BSA), and N-(n-
butyl)benzene sulfonamide (BBSA-NBBS). In some embodiments, the organophosphate is
tricresyl phosphate (TCP) or tributyl phosphate (TBP). In some embodiments, the glycol or
polyether is selected from the group consisting of triethylene glycol dihexanoate (3G6, 3 GH),
tetraethylene glycol diheptanoate (4G7), and polyethylene glycol. In some embodiments, the
alkyl citrate is selected from the group consisting of Triethyl citrate (TEC), acetyl triethyl citrate
(ATEC), tributyl citrate (TBC), acetyl tributyl citrate (ATBC), trioctyl citrate (TOC), acetyl trioctyl
citrate (ATOC), trihexyl citrate (THC), acetyl trihexyl citrate (ATHC), butyryl trihexyl citrate
(BTHC, trihexyl o-butyryl citrate), and trimethyl citrate (TMC). In some embodiments, the
plasticizer is selected from the group consisting of dibutyl sebacate, polyethylene glycol,
glycerin, triacetin, diethyl phthalate, propylene glycol, triethyl citrate, mineral oil, an acetylated
monoglyceride, and oleic acid. In certain embodiments, the layer on top of the muscarinic
agonist layer includes dibutyl sebacate.

[0097] In some embodiments, the weight of the second layer is between about 50% to about
300% of the weight of the bead prior to the application of the second layer. In some
embodiments, the weight of the second layer is between about 75% to about 250% of the
weight of the bead prior to the application of the second layer. In some embodiments, the
weight of the second layer is about 75% of the weight of the bead prior to the application of the
second layer. In some embodiments, the weight of the second layer is about 100% of the
weight of the bead prior to the application of the second layer. In some embodiments, the
weight of the second layer is about 125% of the weight of the bead prior to the application of
the second layer. In some embodiments, the weight of the second layer is about 150% of the
weight of the bead prior to the application of the second layer. In some embodiments, the
weight of the second layer is about 175% of the weight of the bead prior to the application of
the second layer. In some embodiments, the weight of the second layer is about 200% of the
weight of the bead prior to the application of the second layer. In some embodiments, the
weight of the second layer is about 225% of the weight of the bead prior to the application of
the second layer. In some embodiments, the weight of the second layer is about 250% of the
weight of the bead prior to the application of the second layer.

[0098] In certain embodiments, the muscarinic agonist or a pharmaceutically acceptable salt
thereof component of the subject compositions includes beads including:

a microcrystalline core;

a first layer coated on the microcrystalline core containing pilocarpine or a pharmaceutically
acceptable salt thereof, hydroxypropyl methylcellulose and talc; and
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a second layer coated on the first layer containing ethylcellulose, hydroxypropylcellulose and
dibuty sebacate.

[0099] In certain embodiments, the muscarinic agonist or a pharmaceutically acceptable salt
thereof component of the subject compositions includes beads including:

a microcrystalline core that is about 20% of the total weight of the bead

a first layer on top of the microcrystalline core containing pilocarpine or a pharmaceutically
acceptable salt thereof present in an amount that is about 8% of the total weight of the bead,
hydroxypropyl methylcellulose present in an amount that is about 8% of the total weight of the
bead and talc present in an amount that is about 4% of the total weight of the bead; and

a second layer coated on the first layer containing ethylcellulose present in an amount that is
about 26% of the total weight of the bead, hydroxypropylcellulose present in an amount that is
about 26% of the total weight of the bead, and dibutyl sebacate present in an amount that is
about 5% of the total weight of the bead.

[0100] In certain embodiments, the subject compositions containing a muscarinic antagonist or
a pharmaceutically acceptable salt thereof and a muscarinic agonist or a pharmaceutically
acceptable salt thereof are those described in United States Patent Publication No.
2011/0244051 filed on April 1, 2011.

[0101] In certain embodiments, the muscarinic agonist or pharmaceutically acceptable salt
thereof is formulated as a mini-tablet including a core comprising the muscarinic agonist or
pharmaceutically acceptable salt thereof and a coating layer that includes a coating polymer.

[0102] In some embodiments, the core comprises between about 70% to about 99% of the
total weight of the finally-formulated mini-tablet. In some embodiments, the core comprises
between about 75% to about 97% of the total weight of the finally-formulated mini-tablet. In
some embodiments, the core comprises between about 80% to about 95% of the total weight
of the finally-formulated mini-tablet. In some embodiments, the core comprises between about
85% to about 95% of the total weight of the finally-formulated mini-tablet. In some
embodiments, the core comprises between about 88% to about 95% of the total weight of the
finally-formulated mini-tablet.

[0103] In some embodiments, a stock solution comprising the muscarinic agonist (e.g.,
pilocarpine) or a pharmaceutically acceptable salt thereof, and a polymer is prepared and then
sprayed onto a fluidized bed, using methodology well-known in the art. In some embodiments,
the fluidized bed is a cellulose bed. In some of these embodiments, the fluidized bed is a
microcrystalline cellulose bed. In further embodiments, the fluidized bed is a silicified
microcrystalline cellulose bed. In some embodiments, the fluidized bed is, for example,
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PROSOLV® SMCC, such as PROSOLV® SMCC 50.

[0104] In some embodiments, the core further includes an osmotic agent. The osmotic agent
in certain instances causes the core to disintegrate rapidly and release the APl as soon as the
core comes into contact with an aqueous medium, such as the gastric or intestinal juice. In
some embodiments, the osmotic agent is an inorganic salt. In some of these embodiments, the
salt is a salt of an alkali metal. In further embodiments, the salt is a halide slat of an alkali
metal. In some embodiments, the salt is selected from the group consisting of lithium chloride,
lithium bromide, lithium iodide, sodium chloride, sodium bromide, sodium iodide, potassium
chloride, potassium bromide, and potassium iodide.

[0105] In some embodiments, the core comprises a disintegrant. In some embodiments, the
disintegrant is a cross-linked polymer. In some of these embodiments, the cross-linked
polymer is cross-linked polyvinylpyrrolidone (crospovidone) or cross-linked sodium
carboxymethyl cellulose (croscarmellose sodium). In other embodiments, the disintegrant is a
modified starch, for example sodium starch glycolate.

[0106] In some embodiments, the core further includes a lubricant. In some embodiments, the
lubricant is a mineral, such as talc or silica. In other embodiments, the lubricant is a fat, e.g.,
vegetable stearin, magnesium stearate, stearic acid, or a derivatized stearic acid. In some
embodiments, the derivatized stearic acid is sodium stearyl fumarate.

[0107] In some embodiments, the muscarinic agonist or pharmaceutically acceptable salt
thereof (e.g., pilocarpine or pharmaceutically acceptable salt thereof) is present in the core
between about 0.1% to about 5% by weight of the core. In other embodiments, the muscarinic
agonist or pharmaceutically acceptable salt thereof is present in the core between about 0.3%
to about 4% by weight; or between about 0.5% to about 3% by weight.

[0108] In some embodiments, the fluidized bed, i.e., cellulose, in the core is present in
between about 40% to about 75% by weight of the core, or between about 45% to about 70%
by weight, or between about 48% to about 65% by weight of the core.

[0109] In some embodiments, the core polymer is present in between about 4% to about 15%
by weight of the core, or between about 5% to about 12% by weight, or between about 5% to
about 10% by weight of the core.

[0110] In some embodiments, the disintegrant is present in between about 5% to about 35%
by weight of the core, or between about 5% to about 25% by weight, or between about 10% to
about 30% by weight, or between about 10% to about 20% by weight, or between about 12%
to about 17% by weight of the core.

[0111] In some embodiments, the salt is present in between about 10% to about 50% by
weight of the core, or between about 10% to about 40% by weight, or between about 12% to
about 37% by weight, or between about 15% to about 35% by weight of the core.
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[0112] In some embodiments, the lubricant is present in between about 0.2% to about 2% by
weight of the core, or between about 0.5% to about 1.7% by weight, or between about 0.5% to
about 1.5% by weight of the core.

[0113] In mini-tablets of interest, the core is coated by a coating layer. In certain embodiments,
the coating layer is formulated to delay the exposure of the core to aqueous media, for
example gastric juice or intestinal fluid. The coating layer includes a coating polymer. In certain
embodiments, the coating polymer is a cellulose polymer. In some of these embodiments, the
cellulose polymer is microcrystalline cellulose. In other embodiments, the coating polymer is a
derivatized cellulose, for example, alkylated cellulose. In some of these embodiments, the
derivatized cellulose is selected from the group consisting of ethyl cellulose, propyl cellulose
and hydroxylpropyl cellulose.

[0114] In some embodiments, the application of the coating layer causes a weight gain of
between about 1% to about 50% of the weight of the mini-tablet prior to the application of the
coating layer. Thus, for example, if the weight of the core prior to the application of the coating
layer is X, then after the application of the coating layer, the weight of the mini-tablet is 1.01X if
the weight gain is 1%, or the weight of the mini-tablet is 1.5X, if the weight gain is 50%. In some
embodiments, the weight gain is between about 5% to about 45%. In some embodiments, the
weight gain is between about 5% to about 40%. In some embodiments, the weight gain is
between about 5% to about 35%. In some embodiments, the weight gain is between about 5%
to about 30%. In some embodiments, the weight gain is between about 10% to about 25%.

[0115] In some embodiments, the coating polymer includes a sugar or a polysaccharide. In
some of these embodiments, the sugar or polysaccharide is selected from the group consisting
of cellulose, hydroxyethylcellulose, hydroxypropylcellulose, hydroxypropylmethylcellulose,
carboxymethylcellulose, maltodextrin, sucrose, modified starch, a salt of alginic acid, soluble
gums, and carageenan. In other embodiments, the coating polymer comprises
polyvinylpyrrolidone (PVP) or polyvinylpolypyrrolidone (PVPP).

[0116] In some embodiments, the coating polymer is a mixture of two or more polymers. In
some embodiments, the mixture comprises ethylcellulose (EC) and hydroxypropylcellulose
(HPC). In certain instances, EC is present in between about 60% to about 95% of the weight of
the coating, or between about 60% to about 85% of the weight, or between about 61% to about
84% by weight, or between about 61% to about 82% by weight. In certain instances, HPC is
present in between about 5% to about 35% of the weight of the coating, or between about 5%
to about 20% of the weight, or between about 7% to about 17% by weight, or between about
7% to about 16% by weight.

[0117] In some embodiments, the coating further includes a lubricant. In some embodiments,
the lubricant is a mineral, such as talc or silica. In some embodiments, the lubricant is present
in between about 1% to about 20% of the weight of the coating, or between about 5% to about
17% by weight, or between about 10% to about 16% by weight.
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[0118] In some embodiments, the coating further includes a plasticizer. In some embodiments,
the plasticizer is selected from the group consisting of a phthalate-based plasticizer, a
trimellitate, an adipate-based plasticizer, a sebacate-based plasticizer, an organophosphate, a
maleate, a sulfonamide, a glycols or polyether, an acetylated monoglyceride, and an alkyl
citrate. In some embodiments, the sebacate-based plasticiser is dibutyl sebacate (DBS). In
some embodiments, the plasticizer is present in between about 1% to about 20% of the weight
of the coating, or between about 5% to about 15% by weight, or between about 7% to about
10% by weight.

[0119] In certain embodiments, the subject mini-tablets containing a muscarinic agonist or a
pharmaceutically acceptable salt thereof (e.g., pilocarpine or pharmaceutically acceptable salt
thereof) are those described in United States Patent Publication No. 2014/0105976 filed on
October 11, 2013.

[0120] Aspects, including embodiments, of the subject matter described herein may be
beneficial alone or in combination, with one or more other aspects or embodiments.

[0121] The following examples are offered by way of illustration and not by way of limitation.
Specifically, the following examples are of specific embodiments for carrying out the present
disclosure. The examples are for illustrative purposes only, and are not intended to limit the
scope of the present disclosure in any way. Efforts have been made to ensure accuracy with
respect to numbers used (e.g., amounts, temperatures, etc.), but some experimental error and
deviation should, of course, be allowed for.

EXPERIMENTAL

Preparation of Example Muscarinic Antagonist and Muscarinic Agonist Formulations

[0122] Capsules containing a muscarinic antagonist component and a muscarinic agonist
component were prepared. The muscarinic antagonist (oxybutynin - as oxybutynin HCI) was
prepared as a granulate and the muscarinic agonist (pilocarpine - as pilocarpine HCI) was
prepared as multilayer beads. Capsules containing 7.5 mg of oxybutynin HCI granulate and 7.5
mg of pilocarpine HCI multilayer beads were prepared as described below.

Active Agents

[0123] Oxybutynin HCI is a white crystalline powder. Pilocarpine HCI is a white to almost white
crystalline powder.

Materials
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[0124] Table 1 lists the compounds used in the preparing capsules containing a muscarinic

antagonist component and a muscarinic agonist component.

Table 1

Generic Name

Trade Name

Oxybutynin HCI

Pilocarpine HCI

Povidone K-29/32

Plasdone K29/32

Silicified Microcrystalline Cellulose

Prosolv SMCC 50

Microcrystalline Cellulose Beads Cellets 700
Hydroxypropyl Methylcellulose (HPMC) Pharmacoat 606
Talc Pharma 400
Ethylcellulose Aqualon EC-N10
Hydroxypropy! Cellulose Klucel EXF
Dibutyl Sebacate -

200 Proof Ethanol -

White Opaque Gelatin Capsules, Size O Coni-Snap

Sterile water

Pilocarpine Beads

[0125] Inert microcrystalline cellulose beads were coated with two layers: a drug layer
containing immediate release pilocarpine HCI, and a delayed release polymer layer. The
overall formulation for the pilocarpine delayed onset immediate release beads is summarized
in Table 2. Figure 1 illustrates the process for manufacturing the pilocarpine beads with the
components listed in Table 2. Tables 3-4 provides process parameters for preparing the
pilocarpine beads.

Table 2
Component Chemical Name Description {% w/wimg/dose
Core Microcrystalline cellulose §Coating 20.8 {18.75
pellets substrate

Muscarinic Agonist {Pilocarpine HCI Active Agent {8.3 7.5
Muscarinic Agonist  {Hydroxypropyl Film former 8.3 7.5
Layer Methylcellulose
Muscarinic Agonist jTalc De-tackifier 4.2 3.75
Layer
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Component Chemical Name Description {% w/wimg/dose
Release Layer Hydroxylpropyl Cellulose §Film Former 26.5 {23.83
Release Layer Ethylcellulose Film Former 26.5 {23.83
Release Layer Dibutyl Sebacate Plasticizer 5.3 477

Table 3
Fluid Bead Pilocarpine Layering
Equipment Vector FLM1
Batch size 0.70 kg
Process air 45-50 CFM
Spray rate 12-17 g/min.
Atmospheric Air Pressure 255.1 kPa (37 psi)
Inlet Temperature 82+5°C
Product Temperature 50+2°C
Dew Point 10 °C
Table 4
Fluid Bead Release Polymer Layering
Equipment Vector FLM1
Batch size 0.53 kg
Process air 58-60 CFM
Spray rate 22-30 g/min.
Atmospheric Air Pressure 257.79 kPa (40 psi)
Inlet Temperature 52+5°C
Product Temperature 35+2°C
Dew Point 8°C

[0126] The pilocarpine beads prepared were tested for dissolution in 0.1 N HCI to and provide
a delayed onset immediate release profile for pilocarpine. Figure 2 depicts the dissolution
profile of beads prepared according to Table 2.

Oxybutynin Granulate

[0127] A high shear oxybutynin HCI granulation was prepared. The overall formulation for the
oxybutynin HCIl immediate release granulate is summarized in Table 5. Figure 3 illustrates the
process for manufacturing the oxybutynin granulate with the components listed in Table 5.
Table 6 provides process parameters for preparing the oxybutynin granulate.
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Component Chemical Name Description | % w/w jmg/dose
Muscarinic Oxybutynin HCI Active 18.75 {7.5
Antagonist Agent
Polymer Polyvinylpyrrolidone Binder 3.75 1.5
Polymer Silicified microcrystalline Binder 77.50 {31.0

cellulose
Table 6
High Shear Granulation

Equipment Vector GMX 4L
Batch size 0.90 kg
Process air 58-60 CFM
Muscarinic Antagonist/Binder Solution Water

Impeller Speed 547 rpm
Chopper Speed 1800 rpm

Tray Drying

Temperature 50 °C

Drying Time 8 hours

Final LOD% 1.91%

Milling

Equipment Quadro Comil 1978
Batch size 0.89 kg

Screen 24R

Impeller Square
Impeller speed 3000 rpm

[0128] The oxybutynin granulate was hand filled into size 0 gelatin capsules which were tested
for dissolution in 0.1 N HCI to and provided an immediate release profile for oxybutynin. Figure
4 depicts the dissolution profile of the oxybutynin granulate prepared according to Table 5.

Compositions for Treating Hyperhidrosis with Oxybutynin and Pilocarpine

[0129] The coated pilocarpine HCI beads and oxybutynin HCI granulate described above were
encapsulated into size 0 gelatin capsules. Table 7 summarizes the formulation prepared for

treating hyperhidrosis.
Table 7
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Component % wiw mg/dose
Oxybutynin HCI Granulate 17.7 40.0
Pilocarpine HCI Beads 39.8 89.9
Size 0 white gelatin capsule 4.25 96.0

[0130] Each capsule was partially filled with the oxybutynin HCI granulate using a Xcelodose
120S semi-automatic encapsulator. Capsules were partially filled in groups of 10 by the
Xcelodose. 89.9 mg of pilocarpine HCl beads were weighed and manually filled into each
capsule. A cap was manually placed onto each capsule and each capsule was manually
closed. THVD-102 [7.5/7.5] is a composition as prepared in this example for treating subjects
with hyperhidrosis (as described in greater detail below) that contains 7.5 mg of oxybutynin HCI
and 7.5 mg of pilocarpine HCI.

Treatment of Hyperhidrosis with a Therapeutically Effective Amount of a Composition
Including a Muscarinic Antagonist and Muscarinic Agonist

Clinical Study Objectives

[0131] One objective of the study includes evaluating the safety and efficacy of THVD-102
[7.5/7.5] (a composition including oxybutynin and pilocarpine as prepared above) in subjects
with primary focal hyperhidrosis (e.g., axillary and/or palmar). Another objective of the study
includes evaluating dry mouth and quality of life in subjects receiving THVD-102 [7.5/7.5]
(oxybutynin plus pilocarpine).

Clinical Study Design

[0132] The clinical study was a randomized, double blind, placebo-controlled, crossover study
of approximately 18 subjects. Following qualification, subjects were randomized to one of 6
groups/sequences during which they received each of the three study treatments in sequential
treatment periods. Each 21-day double-blind study treatment period was preceded by an at
least 7-day washout period. Subsequent study treatment assignments were via the sequential
three-way crossover design prescribed in that group. After completing the final study treatment
period or early study treatment discontinuation, all subjects completed an end of study visit
(approximately 14 days after the last study treatment administration. Figure 5 illustrates a
scheme of the clinical study design.

[0133] As described above, this was a cross-over design study in which all subjects were to
receive all 3 of the study treatments (1 in each of the 3 double-blind treatment periods). The
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use of the crossover design allowed a smaller number of subjects and introduced lower
variability as each subject acted as his/her own control.

[0134] The study was preceded by an Oxybutynin Run-in Period during which subjects
received oxybutynin 5 mg twice daily by mouth; this was incorporated to help identify subjects
who had anti-muscarinic induced dry mouth that could be measured using the Dry Mouth
Visual Analog Scale (DMVAS). A minimum score of 25 mm on a 100 mm scale was required on
the DMVAS.

[0135] Placebo was used as the comparator for safety and the comparator for efficacy in
hyperhidrosis; THVD-102 [7.5/7.5] and oxybutynin were both compared to placebo.

The active control of oxybutynin 7.5 mg is the comparator for THVD-102 [7.5/7.5] for the anti-
muscarinic induced dry mouth symptom incidence and severity.

[0136] Subjects were randomized to 1 of 6 groups/sequences of study treatment
administration. Each sequence included sequential crossover assignment to a 21-day
treatment period of:

« oxybutynin 7.5 mg BID alone by mouth;

» THVD-102 [7.5/7.5] (oxybutynin 7.5 mg in combination with pilocarpine 7.5 mg) BID by
mouth; and

e placebo BID by mouth.

[0137] To be included in the clinical study, subjects must have met all eligibility criteria,
including a Hyperhidrosis Disease Severity Scale (HDSS) score of 3 or 4 on Day 1 of
Treatment Period 1 and a DMVAS score of at least 25 mm following the run-in period of open-
label oxybutynin. Initially, 3 to 4 subjects were randomized to each group/sequence for a total
of 21 to ensure at least 18 completed subjects. Subjects who do not complete all 3 three
double-blind treatment periods were replaced.

[0138] Following qualification, subjects were randomized to one of 6 groups/sequences during
which they were to receive each of the 3 study treatments in sequential 21-day double-blind
treatment periods. Each double-blind treatment period was preceded by a washout period of at
least 7 days.

[0139] Subsequent study treatment assignments were assigned according to the sequential
three-way cross-over design prescribed for the group to which the subject was assigned. The
study treatment assignments are summarized in Table 8.

Table 8

Group Study Treatment Assignment

Treatment Period 1 Treatment Period 2 Treatment Period 3
1 A B C
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Group Study Treatment Assignment
Treatment Period 1 Treatment Period 2 | Treatment Period 3
2 A C B
3 B C
4 B C A
5 C A B
6 C B A
Total 18 18 18

[0140] Subjects were randomized and enrolled following confirmation of eligibility. All subjects
received the same dose of THVD-102 [7.5/7.5] and oxybutynin. Subjects were instructed to
take the study treatment at approximately the same times of day (e.g. 7:00 am and 7:00 pm).
All study visits were conducted at approximately the same time of day to avoid diurnal variation
in study assessments and to allow at least 4 hours from the time of study treatment
administration on that morning, if applicable. Subjects were instructed to take the morning dose
of study treatment as scheduled prior to Day 21 assessments. If a subject missed a planned
study drug administration, it was to be taken anytime during that calendar day; subjects were
instructed not to administer study treatment more than 2 times each calendar day and not
within 6 hours of the previous administration. The 12-hour interval between study drug
administrations was intended to provide a close to 24-hour period of coverage and consistent
dose intensity.

[0141] Study drug compliance was assessed at each visit when unused study drug was
returned. The amount of study drug returned was compared with the amount of study drug
dispensed and that was expected to have been administered. Subjects with inadequate study
drug compliance (<80%) may have been discontinued from study treatment.

[0142] Subjects returned to the investigational site for safety and efficacy assessments at the
end of each treatment period (Day 21); subsequent treatment periods began at least 7 days
following the end of the preceding period to allow a sufficient washout period.

[0143] At the conclusion of all 3 treatment periods (or in the case of early study treatment
discontinuation), subjects returned to the investigational site for safety assessments
approximately 14 days following the last study treatment administration for follow-up (End of
Study Visit).

[0144] Study assessments for efficacy/activity included:

« Hyperhidrosis Disease Severity Scale (HDSS)
» Gravimetric assessments (axillary [paper] &/or palmar [paper + glove])
» Rate of water vapor loss using a closed chamber device; Delfin VapoMeter
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e Hyperhidrosis Visual Quantification Scale (HHVQS, e.g., HHVQSa or HHVQSp) for
axillary and/or palmar

e Hyperhidrosis Visual Analog Scale (HHVAS)

» Dry Mouth Visual Analog Scale (DMVAS)

* Dermatology-specific HRQOL as assessed by a modified Dermatology Life Quality Index

* Dry Mouth Questions (Dry Mouth Severity/Incidence Questionnaire)

« Transepidermal Water Vapor Loss (axillary and palmar) - Vapometer, Delfin
Technologies, Kuopio Finland

[0145] Study assessments were conducted at baseline (Day 1 of each treatment period), at
the end of treatment (Day 21 of each treatment period), and at the End of Study (EOS) Visit
(approximately at least 14 days following the last study drug administration). Subjects who
completed the study treatment period between Days 21 and 28 were instructed to continue
taking study treatment as prescribed until the "Day 21 Visit".

[0146] Dry mouth was not recorded as adverse events but only via the DMVAS and the dry
mouth questions (Dry Mouth Severity/Incidence Questionnaire).

[0147] Subjects who discontinued study treatment early were asked to complete the EOS Visit
approximately 14 days after the last study treatment administration. Subjects were monitored
for safety and concomitant medication use at all visits.

Efficacy Measurements

Hyperhidrosis Disease Severity Scale (HDSS)

[0148] The HHDS is a tool for the assessment of disease severity in patients with PFH (Lowe,
2004; Strutton, 2004; Solish, 2005; Kowalski, 2006).

[0149] The HDSS is a self-administered assessment in which the subject is asked to rate the
severity of his/her hyperhidrosis by responding to the question "How would you rate the
severity of your hyperhidrosis?" The scale has 4 scores from which to select

1. 1. My sweating is never noticeable and never interferes with my daily activities

2. 2. My sweating is tolerable but sometimes interferes with my daily activities

3. 3. My sweating is barely tolerable and frequently interferes with my daily activities
4. 4. My sweating is intolerable and always interferes with my daily activities
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[0150] These assessments were obtained as baseline (the beginning of each treatment period
and at the end for each treatment period).

Hyperhidrosis Visual Quantification Scale (HHVQS)

[0151] Subjects with axillary hyperhidrosis were asked to complete the Hyperhidrosis Visual
Quantification Scale for Axillary (HHVQSa) and subjects with palmar hyperhidrosis were asked
to complete Hyperhidrosis Visual Quantification Scale for Palmer (HHVQSp). Subject with both
axillary and palmar hyperhidrosis were to complete both assessments. These assessments
were obtained as baseline (the beginning of each treatment period and at the end for each
treatment period.

Axillary (HHVQSa)

[0152] Subjects were asked to quantify their axillary hyperhidrosis by responding to 2
directions:

1. 1. Choose the picture that best described your worst experience over the past week.
2. 2. Choose the picture that best describes your most common experience over the past
week.

[0153] Beneath each request, there were 4 descriptive diagrams of an axilla with the following
captions:

1. 1. Normal
2. 2. Moist

3. 3. Wet

4. 4. Dripping

[0154] Figure 6 depicts the axillary Hyperhidrosis Visual Quantification Scale (HHVQSa).

Palmar (HHVQSp)

[0155] Subjects were asked to quantify their palmar hyperhidrosis by responding to 2
directions:

1. 1. Choose the picture that best described your worst experience over the past week.
2. 2. Choose the picture that best describes your most common experience over the past
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week.

[0156] Beneath each request, there were 4 descriptive diagrams of a pair of hands with the
following captions:

1. 1. Normal Hands
2. 2. Moist hands

3. 3. Wet hands

4. 4. Dripping hands

[0157] Figure 7 depicts the palmar Hyperhidrosis Visual Quantification Scale (HHVQSp).

Hyperhidrosis Visual Analoq Scale (HHVAS)

[0158] The HHVAS was used to quantify the severity of sweating in subjects during this clinical
trial. Subjects will be instructed to indicate their level of disease severity by drawing a line
through the continuous scale. The continuous scale was 100 mm in length. The score was
determined by measuring the distance from the left anchor to where the line that the subject
drew bisected the (100 mm) scale. The distance was measured and recorded in millimeters
(mm). Figure 8 depicts the Hyperhidrosis Visual Analog Scale used to assess sweating.

Dry Mouth Visual Analog Scale (DMVAS)

[0159] The DMVAS will be used to quantify the severity of dry mouth experienced by subjects
during this clinical trial. Subjects will be instructed to indicate their level of disease severity by
drawing a line through the continuous scale. The score was determined by measuring the
distance from the left anchor to where the line that the subject drew bisected the (100 mm)
scale. The distance was measured and recorded in millimeters (mm). Figure 9 depicts the Dry
Mouth Visual Analog Scale used to assess dry mouth cause by administration of oxybutynin.

Dry Mouth Questions (Dry Mouth Severitylincidence Questionnaire)

[0160] At the end of the end of each treatment period, investigational site staff questioned
subjects regarding the incidence of dry mouth. This assessment occurred after the subject had
completed the DMVAS and DTVAS and included questions relating to the incidence and
severity of dry mouth symptoms and remedial actions taken. The investigator was instructed to

query subjects in a non-judgmental, non-leading manner using the following script (° 2012,
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Thomas Tremblay and Robin Allgren) to elicit the incidence of dry mouth:

+ Have you had any dry mouth since starting (the most recent) study treatment? (at
completion of Treatment Periods 1, 2, and 3)

[0161] If the subject indicated that dry mouth had occurred, the investigator was to qualify the
dry mouth using the following script.

« Which term: "mild", "moderate”, or "severe" best describes the dry mouth you
experienced?

« Did you drink additional fluids to relieve your dry mouth?

« Did you need to use hard candy or other types of lozenges to relieve your dry mouth?

» Did you use any other types of products to moisten your mouth or relieve dryness?

« On a scale of 0 to 10, with "0" being "not severe at all" and "10" being "the most severe
imaginable”, how would you rate the worst dry mouth that you experienced?

Gravimetric Testing

[0162] Gravimetric testing was used to quantify the amount of sweat produced by subjects
prior to and following each study treatment.

Axillary Gravimetric Testing

[0163] Subjects with axillary hyperhidrosis were asked to refrain from application of topical
antiperspirants and topical deodorants to the underarm region (bilateral) for the 24 hours prior
to gravimetric testing. The evening prior to gravimetric testing, subjects were to shave the
underarms and cleanse the areas thoroughly using a mild soap (e.g.; castile soap) to ensure
that any residual deodorant or antiperspirant agent was removed.

[0164] If a subject had used antiperspirant within the 24 hours prior to planned axillary
gravimetric testing, gravimetric testing was not performed and the subject was be re-instructed
and rescheduled. Subjects in whom gravimetric testing was delayed continued to receive study
drug per protocol until the rescheduled testing is completed.

[0165] If a subject neglected to shave and cleanse the underarms the evening before planned
axillary gravimetric testing but did abstain from antiperspirant the underarms were shaved and

cleaned prior to gravimetric testing and gravimetric testing was performed as scheduled.

[0166] Prior to gravimetric testing the axillary areas were completely dried using an absorbent
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non-lint producing fabric (e.g.; gauze sponge). Following drying of the axillae, a 10.16 x 15.24
cm (4 x 6 inch) absorbent cotton gauze pad (or equivalent) and the bag in which it is packaged
was be weighed and the gauze was removed from the bag, folded in half and placed high in
the axillary vaults and the subject was instructed to rest for 5 minutes with his/her arm(s)
adducted to the torso with normal tension.

[0167] At the completion of 5 minutes, the gauze was to be removed, placed back in the same
bag and weighed immediately. The difference in the weight of the gauze prior to the test and
following the test was recorded.

Palmar Gravimetric Testing

[0168] Prior to gravimetric testing, subjects washed their hands using a mild soap and
thoroughly dry the hands using an absorbent non-lint producing fabric (e.g.; gauze sponge or
paper towels). Following drying of the hands, a pre-weighed cotton glove was placed on each
of the hands of the subject and the cotton gloves were covered by pre-weighed nitrile gloves.
The gloves were taped tightly around their wrists to prevent water loss. The subject was
instructed to rest for 5 minutes with his/her hands in the gloves and down at their sides (to
prevent water loss).

[0169] At the completion of 5 minutes, the cotton and nitrile gloves were removed and weighed
immediately. The difference in the weight of the gloves prior to the test and following the test
was recorded.

Transepidermal Water Vapor Loss

[0170] The Delfin VapoMeter (Delfin Technologies Ltd., Kuopio, Finland), a portable device
that can measure water vapor loss through the skin, was used to evaluate the results of
treating primary hyperhidrosis. It is a portable non-invasive instrument that has a closed
measurement chamber that eliminates any interference from drafts (air conditioning and
breathing, as well as the opening and closing of doors and windows), allowing accurate
measurement of transepidermal water loss. The chamber contains relative humidity and
temperature sensors.

[0171] To standardize the quantification of sweating, all subjects remained at rest for 20-30
minutes before the measurements in order to reduce external interference. The
measurements were carried out in a temperature-controlled environment (21-24°C).

[0172] For the measurements, the device was positioned perpendicular to the skin, remaining
in contact with the skin surface until signaling that the reading was finished (generally 10
seconds). The evaporation rate was automatically calculated by the device on the basis of an
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increase in relative humidity in the closed chamber. This measurement expresses the increase

in water mass (in g) in relation to the area of evaporation (in m?) per unit of time (in h), the unit
of measurement being therefore g/m2/h.

Axillary Transepidermal Water Vapor Loss

[0173] The device was placed perpendicular to the axillary skin at the top of the crease/fold
and the arm will be closed. Transepidermal water loss assessments was conducted prior to
gravimetric testing and on both axilla.

Palmar Transepidermal Water Vapor Loss

[0174] Measurements were carried out on the hypothenar region on both hands.

Modified Dermatoloqy Life Quality Index (mDLQI

[0175] The DLQI (Finlay, Kahn 1994) is a self administered assessment used to quantify the
health-related quality of life of adults suffering from a skin disease and consists of 10 questions
concerning the perception of the impact of skin diseases on different aspects of their health
related quality of life over the last week. It has been validated for adult hyperhidrosis patients
aged 16 years and older (Swartling 2001). For this study, the DLQI was modified to replace
"skin" with "sweating" in the instructions and questionnaire items.

Clinical Study Population

[0176] Potential subjects were identified by outreach to local dermatologists who could refer
their patients, by advertisement, and by a social media campaign. Subjects contacted the study
center and were preliminarily screened via telephone interview and, if possibly eligible, were
then evaluated in person. As mentioned above, potential subjects needed to demonstrate
measurable anti-muscarinic induced dry mouth symptoms using the DMVAS. The study group
included men and women age 18 to 70 with primary focal hyperhidrosis.

[0177] Subjects were included into the study based on the below inclusion criteria:

1. 1. Able to provide written/signed informed consent.
2. 2. Age 18 to 70 years old at time of informed consent.
3. 3. Confirmed diagnosis of primary focal palmar and/or axillary hyperhidrosis.
4. 4. Adequate renal and hepatic function defined as:
1.a. Serum creatinine and estimated creatinine clearance < 1.5x upper limit of



DK/EP 3405191 T3

normal range, and
2. b. ALT or AST <1.5 x upper limit of normal.

5. 5. Negative serum pregnancy test for women of child bearing potential within the 7 days
prior to the first study drug administration and willing to use an effective method of
contraception for the duration of the clinical trial.

6. 6. Willingness and ability to comply with the study protocol for the duration of the trial.

7. 7. HDSS score of 3 or 4 at Visit 1.

8. 8. A rating of 'wet hands' or "dripping hands" on the Hyperhidrosis Visual Quantification
Scale (HHVQS) at Visit 1 for subjects with palmar hyperhidrosis.

9. 9. Dry Mouth/Throat Visual Analog Scale (DM/TVAS) score of > 25 mm at Visit 2.

10. 10. A rating of "wet hands" or "dripping hands" on the Hyperhidrosis Visual Quantification
Scale palmar (HHVQSp) for subjects with palmar hyperhidrosis or "wet" or "dripping” on
the Hyperhidrosis Visual Quantification Scale axillary (HHVQSa) at Oxybutynin Run in
Period Day -1 or Day -1 of Treatment Period 1 if they completed the Oxybutynin Run-In
as a part of Study THVD 402 201

11. 11. Dry Mouth Visual Analog Scale (DMVAS) score of = 25 mm at Oxybutynin Run in
Period Day 21. Subjects who participated in Study THVD 402 201 who have a
documented DMVAS of at least 25mm following the Oxybutynin Run-In period do not
need to complete the open label oxybutynin run in period in this trial; these subjects can
begin this trial with Treatment Period 1.

[0178] Subjects were excluded from the study based on the below exclusion criteria:

1. 1. Contraindication to oxybutynin and/or pilocarpine including:
1. a. Urinary retention or significant bladder outflow obstruction
2. b. Gastric retention, gastrointestinal obstructive disorder (e.g., pyloric stenosis), or
decreased gastric motility
. ¢. Narrow-angle glaucoma or acute iritis
. d. Myasthenia gravis
. €. Asthma, chronic bronchitis or COPD requiring pharmacological therapy
. f. Significant cardiovascular disease, including uncontrolled hypertension
. g. Known or suspected cholelithiasis or biliary tract disease
. h. Known or suspected renal colic or nephrolithiasis
9. 1. Previous hypersensitivity to pilocarpine or oxybutynin.
10. ). Any other condition in which administration of oxybutynin or pilocarpine may
pose a significant risk to the patient

o0 ~N OO O b~ W

2. 2. Botox ® (onabotulinumtoxinA) treatment during the 8 months prior to screening or
iontophoresis during the 2 months prior to screening.

3. 3. History of local surgical excision of eccrine or apocrine glands of the axillae.

4. 4. Any reason, in the opinion of the investigator that a subject would not be a reliable
subject and provide accurate data.
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[0179] All subjects will be warned against prolonged exposure to heat and/or sunshine.

Statistics

[0180] Efficacy and safety analyses were conducted on study treatment (THVD-102 [7.5/7.5],
oxybutynin or placebo). Continuous data were summarized by using descriptive statistics
(mean, SD, median, min, max) and categorical data were summarized in frequency tables.
Using Day 1 of the first and each subsequent Treatment Period as baselines for measuring
treatment effect, a Wilcoxon signed-rank test were performed. Safety analyses were performed
in terms of the incidence and severity of adverse events. A p value of <0.05 was considered
statistically significant. Primary comparisons of oxybutynin alone and THVD-102 [7.5/7.5] were
made compared to placebo and each other in the following parameters:

¢ Hyperhidrosis Disease Severity Scale (HDSS)

« Gravimetric measurements (axillary and / or palmar)

« Rate of water vapor loss using a closed chamber device

» Hyperhidrosis Visual Quantification Scale (HHVQS)

= Hyperhidrosis Visual Analog Scale (HHVAS)

¢ Dry Mouth Visual Analog Scale (DMVAS)

» Dry Mouth Questions (Dry Mouth Severity/Incidence Questionnaire)

* Dermatology-specific HRQOL as assessed by a modified Dermatology Life Quality Index
e Vital signs

Overall Conclusions from Clinical Study

[0181]

» THVD-102 [7.5/7.5] was generally well tolerated. No unexpected adverse effects were
observed. The incidence and type of anti-muscarinic adverse effects was no greater
than that which has been observed in prior trials of oxybutynin. There was no
occurrence of a muscarinic adverse effect in the trial.

« THVD-102 [7.5/7.5] was efficacious in the treatment of primary focal hyperhidrosis.
There was a statistically significant effect in each of three measures of efficacy:

1. 1) Hyperhidrosis Disease Severity Scale (p=0.03-0.05)

THVD-102 [7.5/7.5] = 1.06 £ 1.11; Oxybutynin = 1.33 £ 1.03; placebo = 0.5 + 0.62
1 point drop = 50% reduction in sweating; 2 points = 80% reduction

2. 2) Hyperhidrosis Visual Analog Scale (p=0.01)
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3. 3) Hyperhidrosis Visual Quantification Scale (p=0.005-0.07)

[0182] The efficacy of THVD-102 [7.5/7.5] was not significantly different than that of oxybutynin
in any of the categories.

[0183] Table 9 summarizes efficacy measurements by the above three measures.
Table 9

Measurements & p Values
HDSS {HDSS ;HHVAS {HHVQSa {HHVQSa{HHVQSp iHHVQSp
PP IT PP PP (most ;PP PP (most ;PP
common) i(worst) {common) j(worst)

n 18 23 16 17 17 6 7
THVD-102 §{<0.05 {0.03 ;0.002 {0.005 0.007 0.07 0.04
[7.5/7.5] v.
placebo
THVD-102 {045 {0.78 0.8 0.40 0.45 0.31 0.31
[7.5/7.5] v.
Oxybutynin

* THVD-102 [7.5/7.5] and oxybutynin resulted in a significant improvement in the quality of life
(mDLQl) versus placebo (p<0.02 and p<0.04, respectively). The improvement in quality of life
was not significantly different than that shown with oxybutynin (p=0.72). Figure 10 depicts the
improvement in quality of life by THVD-102 [7.5/7.5] as compared to placebo.

+ Using two different measurements, THVD-102 [7.5/7.5] showed a statistically significant
reduction in dry mouth compared to oxybutynin. A significant reduction was shown in severity
of dry mouth, using the Dry Mouth Visual Analog Scale (Table 10), and in the incidence of
moderate to severe dry mouth using a questionnaire (Table 11). Incidence of none or mild vs.
moderate or severe (THVD-102 [7.5/7.5] vs. oxybutynin p=0.02). Dry mouth visual analog
scale (THVD-102 [7.5/7.5] vs. oxybutynin p=0.05)

Table 10

Dry mouth Visual Analog Scale, 100mm scale, 100=worst (PP)
Comparison of change in VAS Scores
Placebo Oxybutynin THVD-102 [7.5/7.5]
n 18 18 18
Change DO - D21 561267 43.9+27.9 299+31.0
Actual Reduction -14.0 (p<0.049)
% Reduction 32%

Table 11
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Questionnaire tool-incidence (PP)

None/mild vs moderate/severe dry mouth

Placebo {Oxybutynin {THVD-102 [7.5/7.5]
n 18 18 18
None/Mild 16 (88%) 5(27%) 10 (56%)
Moderate/Severe 2 (11%) 13 (72%) 8 (44%)
Oxybutynin v. Placebo p<0.0001
THVD-102 [7.5/7.5] v. Placebo p=0.04
THVD-102 [7.5/7.5] v. Oxybutynin p=0.02

[0184] All examples and conditional language recited herein are principally intended to aid the
reader in understanding the principles of the disclosure and the concepts contributed by the
inventors to furthering the art, and are to be construed as being without limitation to such
specifically recited examples and conditions.

[0185] The scope of the present disclosure, therefore, is not intended to be limited to the
exemplary embodiments shown and described herein.
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PATENTKRAV

1. En sammensaetning bestaende af oxybutynin med gjeblikkelig frigivelse eller et
farmaceutisk acceptabelt salt deraf og en frembrudsforsinket pilocarpin med gje-
blikkelig frigivelse eller et farmaceutisk acceptabelt salt deraf, til anvendelse ved

behandling af hyperhidrose hos et individ,

hvori behandlingen reducerer hyperhidrose og reducerer en mundtorheds-
bivirkning forarsaget af oxybutynin eller et farmaceutisk acceptabelt salt
deraf,

hvori sammensatningen omfatter:

5 mg til 30 mg oxybutynin med gjeblikkelig frigivelse af oxybutynin eller
et farmaceutisk acceptabelt salt deraf; og

en flerhed af frembrudsforsinkede pilocarpindraber med gjeblikkelig frigi-
velse, hver frembrudsforsinkede pilocarpindrabe med gjeblikkelig frigi-

velse omfattende:

en kerne;

et forste lag anbragt over kernen bestdende af 5 mg til 30 mg pilo-
carpin eller et farmaceutisk acceptabelt salt deraf, hydroxypropyl-
methylcellulose og talkum; og

et andet lag anbragt over det forste lag bestdende af hydroxypro-
pylcellulose og ethylcellulose i et veegtforhold fra 5:1 til 1:5 og et

bledgeringsmiddel.

2. En sammenseatning til anvendelse som beskrevet i krav 1, hvori individet diag-

nosticeres til at have:

a) primeer fokal aksilleer hyperhidrose;

b) primeer fokal palmar hyperhidrose;

d

e) generaliseret hyperhidrose; eller

)
)
c) plantar hyperhidrose;
) kraniofacial hyperhidrose;
)

f) kompenserende svedtendens postoperativt.

3. En sammensaetning til anvendelse som beskrevet i krav 1 eller 2, hvori sam-

mensaetningen bestar af:
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a) 7,5 mg oxybutynin eller et farmaceutisk acceptabelt salt deraf; eller

b) 5,0 mg oxybutynin eller et farmaceutisk acceptabelt salt deraf.

4. En sammenseatning til anvendelse som beskrevet i et hvilket som helst af kra-

vene 1 til 3, hvori sammensatningen bestar af:

a) 7,5 mg pilocarpin eller et farmaceutisk acceptabelt salt deraf; eller

b) 5,0 mg pilocarpin eller et farmaceutisk acceptabelt salt deraf.

5. En sammenseetning til anvendelse som beskrevet i et hvilket som helst af kra-

vene 1-4, hvori sammensatningen er preepareret til administration:

a) én gang dagligt;
b

Cc

)
) to gange dagligt;

} en maned eller leengere; eller
)

d) et ar eller lengere.

6. En sammensatning til anvendelse som beskrevet i krav 1, hvori blgdgerings-
midlet udveelges fra en gruppe bestaende af et phthalatbaseret bledgeringsmiddel,
et trimellitat, et adipatbaseret blegdgeringsmiddel, et sebacatbaseret bladgerings-
middel, et organofosfat, et maleat, et sulfonamid, en glycol eller polyether, et ace-

tyleret monoglycerid og et alkylcitrat.

7. En sammenseetning til anvendelse som beskrevet i et hvilket som helst af kra-
vene 1-6, hvori pilocarpin eller et farmaceutisk acceptabelt salt deraf omfatter dra-

ber, herunder:

en mikrokrystallinsk kerne;

et forste lag overtrukket pa den mikrokrystallinske kerne indeholdende pilo-
carpin eller et farmaceutisk acceptabelt salt deraf, hydroxypropylmethylcel-
lulose og talkum; og

andet lag overtrukket pa det forste lag indeholdende ethylcellulose,

hydroxypropylcellulose og dibutylsebacat.

8. En sammenseetning til anvendelse som beskrevet i et hvilket som helst af kra-

vene 1-7, hvori mundterhed reduceres som:

a) bestemt ved en visuel analog skala for mundterhed;
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b) indberettet af individet med et spergeskema om forekomst/sveerhedsgrad
af mundterhed; og/eller

c) malt pa hyperhidrose disease severity skalaen.

9. En sammenseetning til anvendelse som beskrevet i et hvilket som helst af kra-

vene 1-8, hvori hyperhidrose reduceres som malt ved:

a) aksilleer-, plantar- eller palmargravimetrisk analyse;
b

Cc

)
) en visuel kvantificeringsskala for hyperhidrose;
) en visuel analog skala for hyperhidrose; og/eller
d) tab af transdermal epidural vanddamp.

10. En sammensatning til anvendelse som beskrevet i krav 1,

hvori sammensaetningen er mindst lige sa effektiv til at reducere hyperhid-
rose hos individet, som administration af oxybutynin eller et farmaceutisk
acceptabelt salt alene deraf, og

hvori sammensaetningen er tilstraekkelig til at reducere en mundterhedsbi-

virkning af oxybutynin eller et farmaceutisk acceptabelt salt deraf.

11. Sammensatningen til anvendelse som beskrevet i et hvilket som helst af kra-
vene 1-10, hvori hydroxypropylcellulose og ethylcellulose er i et vaegtforhold fra
3:1 til 1:8.
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Figure 4
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