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Description

Title of Invention: METHODS OF ADMINISTERING AN ARIP-

[0001]

[0002]

[0003]

[0004]

[0005]

IPRAZOLE INJECTABLE PREPARATION
Technical Field

The present application claims priority to U.S. Provisional Application No.
63/003,544, filed April 1, 2020; the content of this application is incorporated by

reference herein in its entirety.

Background Art

Aripiprazole, a partial agonist at the dopamine (D2) and serotonin 5-HT1A receptors,
and an antagonist at serotonin 5-HT2A receptors, is an atypical antipsychotic that has
demonstrated efficacy in clinical trials for the treatment of schizophrenia and bipolar I
disorder in adults. Aripiprazole is
7-[4-[4-(2,3-dichlorophenyl)- 1 -piperazinyl]butoxy]-3,4-dihydrocarbostyril. The
empirical formula is Cy;H,,CILN;0, and its molecular weight is 448.38. The chemical
structure is:

[Chem.1]

—N N-CHiCHiCHCH0™ " NS0

A pharmaceutical composition comprising aripiprazole is known as an antipsychotic
useful for the treatment of schizophrenia. Abilify Maintena(R), the intramuscular (IM)
depot formulation of aripiprazole, is a prolonged-release suspension for injection. It is
approved in many countries for the maintenance treatment of schizophrenia and
bipolar I disorder in adult patients stabilized with oral aripiprazole.

Currently approved by the US Federal Drug Administration, Abilify Maintena(R) for
intramuscular injection encompasses an extended-release suspension for monthly ad-
ministration at dosages of 160 mg, 200 mg, 300 mg, and 400 mg of aripiprazole or a
salt thereof. Those compositions and methods are described in U.S. Patent Nos.
7,807,680, 8,030,313, 8,338,427, 8,338,428, 8,399,469, 8,722,679, 8,759,351,
8,993,761, 9,089,567, and 10,525,057; all of which are incorporated herein by
reference in their entirety.

Other formulations of long-acting compositions of aripiprazole encompass the use of

an injectable preparation comprising aripiprazole or salt thereof, the crystalline form of
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aripiprazole or a salt thereof, a specific suspending agent (suspending agent (A)), and a
dispersion medium. Those injectable preparations are known as ready to use (RTU)
formulations of aripiprazole; they are described at least in U.S. Patent No. 10,517,951,
which is incorporated herein by reference in its entirety.

Summary of Invention

Technical Problem

The RTU injectable preparations of aripiprazole allow for the administration in
patient populations considered to be at potential risk for adherence-related relapse or
suboptimal treatment outcomes and achieving therapeutic plasma concentrations
without the reliance on daily oral tablet dosing. That is, the present disclosure is
directed to the use of the RTU injectable preparation of aripiprazole to minimize one or
more of relapse, suboptimal treatment outcome, and/or achieving therapeutic plasma
concentration. For example, the present disclosure is directed to methods of treating a
patient with schizophrenia or bipolar I disorder by administering intramuscularly to the
patient an injectable preparation comprising aripiprazole or a salt thereof wherein the
patient is administered the injectable preparation about once every two months. Ad-
ministration of the injectable preparation about once every two months may improve
medication compliance.

Solution to Problem

In some aspects, the present disclosure is directed to a method of treating a patient
with schizophrenia or bipolar I disorder comprising: administering intramuscularly to
the patient an injectable preparation comprising aripiprazole or a salt thereof, wherein
the patient is administered the injectable preparation about once every two months.
With the methods disclosed herein, the injectable preparation comprises an amount of
aripiprazole ranging from about 650 mg to about 1200 mg. Additionally, with the
methods disclosed herein, administering intramuscularly to the patient is at a site
chosen from a deltoid muscle, a gluteal muscle, and combinations thereof, for example
at a gluteal muscle.

In further aspects, the methods provided herein the injectable preparation further
comprises: water, and a suspending agent comprising polyvinylpyrrolidone,
polyethylene glycol, and carboxymethylcellulose or a salt thereof, wherein aripiprazole
or a salt thereof has a mean primary particle diameter ranging from about 0.5 um to
about 30 um and the concentration of aripiprazole or a salt thereof ranges from about
200 mg/mL to about 600 mg/mL. Further for example, with the methods disclosed
herein one or more injectable preparations are administered.

In aspects of the present disclosure, a method of treating a patient with schizophrenia

or bipolar I disorder comprising: administering to the patient at a gluteal muscle an in-
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jectable preparation comprising aripiprazole or a salt thereof, wherein the patient is ad-
ministered the injectable preparation about once every 56 days (8 weeks, or 2 months),
and the amount of aripiprazole in the injectable preparation ranges from about 650 mg

to about 1200 mg.
In some further aspects, the present disclosure is directed to a method of treating a

patient with schizophrenia or bipolar I disorder comprising: administering to the
patient at a gluteal muscle an injectable preparation comprising aripiprazole or a salt
thereof, wherein the patient is administered the injectable preparation about once every
56 days, and wherein the injectable preparation further comprises: water, and a
suspending agent comprising polyvinylpyrrolidone, polyethylene glycol, and car-
boxymethylcellulose or a salt thereof, wherein the concentration of aripiprazole in the
injectable preparation is 300 mg/mL.

In some further aspects, the present disclosure is directed to aripiprazole or a salt
thereof for use in the treatment of schizophrenia or bipolar I disorder, wherein arip-
iprazole or a salt thereof is to be administered to a patient in need thereof with the
methods disclosed herein. Additionally, the present disclosure also provides use of
aripiprazole or a salt thereof in the manufacture of a medicament for treating
schizophrenia or bipolar I disorder, wherein aripiprazole or a salt thereof is to be ad-
ministered to a patient in need thereof with the methods disclosed herein.

Brief Description of Drawings

[Fig.1]Figure 1 is directed to the mean (SD) pharmacokinetic concentrations following
the first dose of the investigational medicinal product being aripiprazole 2 month (2M)
RTU (referenced as “Ari 2M group”) at 960 mg (N=41) (1 injection for 56 days) with
oral administration of aripiprazole for consecutive 7 days from the first day of the first
administration of Ari 2M RTU, and the reference component was aripiprazole intra-
muscular depot (referenced as “Ari IM depot” or “IM depot™) at 400 mg (N=42) (1
injection for 28 days), Abilify Maintena(R), with oral administration of aripiprazole for
consecutive 14 days from the first day of the first administration of Ari IM depot.
[Fig.2]Figure 2 is directed to the mean (SD) pharmacokinetic concentrations following
the 4® dose of Ari 2M at 960 mg (N=102) of aripiprazole (56-day intervals) compared
to IM depot at 400 mg (N=93) of aripiprazole (28-day intervals) following the 7™ and 8
t doses.

[Fig.3]Figure 3 diagrams mean (SD) aripiprazole plasma concentration time profiles
following administration of a single dose of 780 mg (N=18) or 1200 mg (N=13) arip-
iprazole 2M RTU long acting injectable ready to use to the gluteal muscle of subjects

with schizophrenia.

Description of Embodiments
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As used herein, “a” or “an” entity refers to one or more of that entity, e.g., “a
compound” refers to one or more compounds or at least one compound unless stated
otherwise. As such, the terms “a” (or “an”), “one or more”, and “at least one” are used
interchangeably herein.

As used herein, the term “about” means approximately, in the region of, roughly, or
around. When the term “about” is used in conjunction with a numerical range, it
modifies that range by extending the boundaries above and below the numerical values
set forth. In general, the term “about” is used herein to modify a numerical value above
and below the stated value by a variance of 5%.

bR ANY3

As used herein, the term “treat,” “treating,” or “treatment,” when used in connection
with a disorder or condition, includes any effect, e.g., lessening, reducing, modulating,
ameliorating, or eliminating, that results in the improvement of the disorder or
condition. Improvements in or lessening the severity of any symptom of the disorder or
condition can be readily assessed according to standard methods and techniques known
in the art. In some embodiments, the presently disclosed methods can be used to treat
schizophrenia and bipolar I disorder, as maintenance monotherapy. In further em-
bodiments, the presently disclosed methods can be used to treat schizophrenia, acute
treatment of manic and mixed episodes associated with Bipolar I disorder, major de-
pressive disorder (MDD), irritability with Autistic Disorder, and Tourette’s disorder.
As used herein, reference to “aripiprazole” is to aripiprazole or a salt thereof, the
crystalline form of aripiprazole or a salt thereof. Aripiprazole or a salt thereof may be
in a monohydrate form (aripiprazole hydrate A) or in various anhydrous forms, which
are known to exist in the form of anhydrous crystal B, anhydrous crystal C, anhydrous
crystal D, anhydrous crystal E, anhydrous crystal F, and anhydrous crystal G. All of
these crystalline forms may be used as aripiprazole or a salt thereof in the injectable
preparation of the present disclosure and further for example, aripiprazole is a
monohydrate form. As used herein, the term "aripiprazole” or salt thereof refers to a

compound having the structure:
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[Chem.2]

The present disclosure is directed to the methods of treating a patient with
schizophrenia or bipolar I disorder by administering intramuscularly to the patient an
injectable preparation of aripiprazole, wherein the patient is administered the injectable
preparation about once every two months.

Embodiments:

Without limitation, some embodiments of the disclosure include:

1. A method of treating a patient with schizophrenia or bipolar I disorder comprising:
administering intramuscularly to the patient an injectable preparation comprising arip-
iprazole or a salt thereof, wherein the patient is administered the injectable preparation
about once every two months.

2. The method according to embodiment 1, wherein the administration of the in-
jectable preparation results in a total amount of aripiprazole ranging from about 650
mg to about 1200 mg to the patient every two months.

3. The method according to embodiment 2, wherein the administration of the in-
jectable preparation results in the total amount of aripiprazole of about 960 mg to the
patient every two months.

4. The method according to any one of embodiments 1 to 3, wherein the about once
every two months comprises about once every 42 days to 70 days.

5. The method according to embodiment 4, wherein the once every two months
comprises once every about 56 days (e.g., once every 54 days to 58 days).

6. The method according to any one of embodiments 1 to 5, wherein the patient has
schizophrenia.

7. The method according to any one of embodiments 1 to 5, wherein the patient has
bipolar I disorder.

8. The method according to any one of embodiments 1 to 7, wherein administering
intramuscularly to the patient is at a site chosen from a deltoid muscle, a gluteal

muscle, and combinations thereof.
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9. The method according to embodiment 8, wherein the site is the gluteal muscle.

10. The method according to any one of embodiments 1 to 9, wherein the injectable
preparation further comprises: water, and a suspending agent comprising
polyvinylpyrrolidone, polyethylene glycol, and carboxymethylcellulose or a salt
thereof, wherein aripiprazole or a salt thereof has a mean primary particle diameter
ranging from about 0.5 um to about 30 um and the concentration of aripiprazole or a
salt thereof ranges from about 200 mg/mL to about 600 mg/mL.

11. The method according to any one of embodiments 1 to 9, wherein the injectable
preparation further comprises: water for injection, and a suspending agent comprising
polyvinylpyrrolidone, polyethylene glycol, and carboxymethylcellulose or a salt
thereof, wherein the aripiprazole or a salt thereof is aripiprazole monohydrate, the arip-
iprazole monohydrate has a mean primary particle diameter ranging from about 2 um
to about 5 wm, and the concentration of aripiprazole in the injectable preparation is
about 300 mg/mL which is calculated based on the anhydrous form of aripiprazole.

12. The method according to any one of embodiments 1 to 11, wherein an area under
the concentration-time curve (AUC) of aripiprazole from time zero to 56 days postdose
following a plurality of administration of the injectable preparation is substantially
equal to a twofold AUC of aripiprazole from time zero to 28 days postdose following a
plurality of administration of an aripiprazole intramuscular (IM) depot formulation
such as Abilify Maintena(R) about once every one month (4 weeks or 28 days), e.g., as
shown in Figure 2.

13. The method according to any one of embodiments 1 to 11, further comprising ad-
ministering orally to the patient a solid dosage form comprising aripiprazole or a salt
thereof, wherein the injectable preparation and the solid dosage form are administered
to the patient on a first day, and the solid dosage form is administered for consecutive
5 to 15 days from the first day.

14. A method of treating a patient with schizophrenia or bipolar I disorder
comprising: administering intramuscularly to the patient an injectable preparation
comprising aripiprazole or a salt thereof, wherein the patient is administered the in-
jectable preparation about once every two months and wherein administering to the
patient intramuscularly is at a site chosen from a deltoid muscle, a gluteal muscle, and
combinations thereof.

15. A method of treating a patient with schizophrenia or bipolar I disorder
comprising: administering intramuscularly to the patient an injectable preparation
comprising aripiprazole or a salt thereof, wherein the patient is administered the in-
jectable preparation about once every two months, wherein administering intra-
muscularly to the patient is at a site chosen from a deltoid muscle, a gluteal muscle,

and combinations thereof, and wherein the about once every two months comprises
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about once every 42 days to 70 days.

16. A method of treating a patient with schizophrenia or bipolar I disorder
comprising: administering intramuscularly to the patient an injectable preparation
comprising aripiprazole or a salt thereof, wherein the patient is administered the in-
jectable preparation about once every two months, wherein administering intra-
muscularly to the patient is at a site chosen from a deltoid muscle, a gluteal muscle,
and combinations thereof, wherein the about once every two months comprises about
once every 42 days to 70 days, and wherein the administration of the injectable
preparation results in a total amount of aripiprazole ranging from about 650 mg to
about 1200 mg to the patient every two months.

17. A method of treating a patient with schizophrenia or bipolar I disorder
comprising: administering intramuscularly to the patient an injectable preparation
comprising aripiprazole or a salt thereof, wherein the patient is administered the in-
jectable preparation about once every two months, wherein administering intra-
muscularly to the patient is at a site chosen from a deltoid muscle, a gluteal muscle,
and combinations thereof, wherein the about once every two months comprises about
once every 42 days to 70 days, wherein the administration of the injectable preparation
results in a total amount of aripiprazole ranging from about 650 mg to about 1200 mg
to the patient every two months, and wherein the injectable preparation further
comprises: water, and a suspending agent comprising polyvinylpyrrolidone,
polyethylene glycol, and carboxymethylcellulose or a salt thereof, wherein aripiprazole
or a salt thereof has a mean primary particle diameter ranging from about 0.5 um to
about 30 um and the concentration of aripiprazole or a salt thereof ranges from about
200 mg/mL to about 600 mg/mL.

18. A method of treating a patient with schizophrenia or bipolar I disorder
comprising: administering to the patient at a gluteal muscle an injectable preparation
comprising aripiprazole or a salt thereof, wherein the patient is administered the in-
jectable preparation about once every 56 days (8 weeks or 2 months), and the amount
of aripiprazole in the injectable preparation ranges from about 650 mg to about 1200
mg.

19. The method according to embodiment 18, wherein the injectable preparation
further comprises: water, and a suspending agent comprising polyvinylpyrrolidone,
polyethylene glycol, and carboxymethylcellulose or a salt thereof, wherein aripiprazole
or a salt thereof has a mean primary particle diameter ranging from about 0.5 um to
about 30 um, and the concentration of aripiprazole in the injectable preparation is
about 300 mg/mL.

20. The method according to embodiment 18 or 19, wherein the injectable

preparation further comprises: water for injection, and a suspending agent comprising
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polyvinylpyrrolidone, polyethylene glycol, and carboxymethylcellulose or a salt
thereof, wherein the aripiprazole or a salt thereof is aripiprazole monohydrate, the arip-
iprazole monohydrate has a mean primary particle diameter ranging from about 2 um
to about 5 wm, and the concentration of aripiprazole in the injectable preparation is
about 300 mg/mL which is calculated based on the anhydrous form of aripiprazole.

21. The method according to any one of embodiments 18 to 20, wherein an area
under the concentration-time curve (AUC) of aripiprazole from time zero to 56 days
postdose following a plurality of administration of the injectable preparation is sub-
stantially equal to a twofold AUC of aripiprazole from time zero to 28 days postdose
following a plurality of administration of an aripiprazole intramuscular (IM) depot for-
mulation such as Abilify Maintena(R) about once every one month (4 weeks or 28
days), e.g., as shown in Figure 2.

22. The method of according to any one of embodiments 18 to 20, further comprising
administering aripiprazole in a solid dosage form orally, and the solid dosage form is
administered in an amount in a range of 10 mg to 20 mg per day for consecutive 5 to
15 days with the first administration of the injectable preparation.

23. The method according to any one of embodiments 18 to 20, further comprising
administering 10 mg to 20 mg of aripiprazole in a solid dosage form orally per day for
consecutive 7 days with the first administration of the injectable preparation.

24. A method of treating a patient with schizophrenia or bipolar I disorder
comprising: administering to the patient at a gluteal muscle an injectable preparation
comprising aripiprazole or a salt thereof, wherein the patient is administered the in-
jectable preparation about once every 56 days (8 weeks or two months), the injectable
preparation is administered in an amount of aripiprazole ranging from about 650 mg to
about 1200 mg to the patient, and wherein the injectable preparation further comprises:
water, and a suspending agent comprising polyvinylpyrrolidone, polyethylene glycol,
and carboxymethylcellulose or a salt thereof, wherein aripiprazole or a salt thereof has
a mean primary particle diameter ranging from about 0.5 um to about 30 pum.

25. The method of according to embodiment 24, further comprising administering
aripiprazole in a solid dosage form orally, and the solid dosage form is administered in
an amount in a range of 10 mg to 20 mg per day for consecutive 5 to 15 days with the
first administration of the injectable preparation.

26. The method according to embodiment 24, further comprising administering 10 to
20 mg of aripiprazole in a solid dosage form orally per day for consecutive 7 days with
the first administration of the injectable preparation.

27. A method of administering an injectable preparation comprising aripiprazole or a
salt thereof to a patient with schizophrenia or bipolar I disorder comprising:

administering orally to the patient 10 to 20 mg/day of aripiprazole or a salt thereof



WO 2021/201238 PCT/JP2021/014192

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

for consecutive 5 to 15 days from a first day;

administering intramuscularly to the patient the injectable preparation once every about
56 days (every about 8 weeks or two months),

wherein the injectable preparation comprising about 650 mg to 1200 mg of arip-
iprazole is administered on the first day, and a series of the administrations allows the
mean plasma level of aripiprazole to maintain 90 ng/mL or more, for example, at least
for about 56 days.

28. The method according to embodiment 27, wherein the method does not comprise
a further oral administration of aripiprazole or a salt thereof.

29. A method of administering a prefilled sol-gel formed injectable preparation
comprising aripiprazole or a salt thereof to a patient in need thereof, comprising:

administering 50 to 300 mg of aripiprazole, as a total amount, simultaneously or con-
secutively from a first day to the 15th day or less; and

administering the prefilled sol-gel formed injectable preparation comprising 650 to
1200 mg of aripiprazole at a gluteal muscle on the first day; followed by

administering the prefilled sol-gel formed injectable preparation comprising about
650 mg to 1200 mg of aripiprazole at a gluteal muscle once every about 56 days (every
about 8§ weeks or two months),

wherein a series of the administrations allows the mean plasma level of aripiprazole
to maintain 90 ng/mL or more.

30. The method according to embodiment 29, wherein the prefilled sol-gel formed
injectable preparation is an injectable preparation comprising 300 mg/mL of arip-
iprazole, having a thixotropic property.

31. The method according to embodiment 29 or 30, wherein the injectable
preparation further comprises a suspending agent selected from the group consisting of
polyvinylpyrrolidone, polyethylene glycol, carboxymethylcellulose or a salt thereof,
and any combination thereof.

32. A method of administering a long acting injectable preparation comprising arip-
iprazole or a salt thereof to a patient in need thereof, comprising:

administering to the patient the injectable preparation comprising 650 to 1200 mg of
aripiprazole at a gluteal muscle once every about 56 days (every about 8§ weeks or two
months),

wherein the patient has a stable plasma level of aripiprazole by being subject to ad-
ministration of aripiprazole but is in need of additional administration of aripiprazole,
the injectable preparation is in a dosage form of a prefilled sol-gel formed injection,
and a series of the administrations allows the mean plasma level of aripiprazole to
maintain 90 ng/mL or more.

33. The method according to embodiment 32, wherein the stable plasma level of
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aripiprazole is 90 ng/mL or more.

34. A method of treating a patient with schizophrenia or bipolar I disorder
comprising: administering intramuscularly to the patient an injectable preparation
comprising aripiprazole or a salt thereof about once every two months (8 weeks or 56
days), wherein an area under the concentration-time curve (AUC) of aripiprazole from
time zero to 56 days postdose following a plurality of administration of the injectable
preparation is substantially equal to a twofold AUC of aripiprazole from time zero to
28 days postdose following a plurality of administration of an aripiprazole intra-
muscular (IM) depot formulation such as Abilify Maintena(R) about once every one
month (4 weeks or 28 days), e.g., as shown in Figure 2.

35. The method according to embodiment 34, wherein the aripiprazole or a salt
thereof is aripiprazole monohydrate.

36. The method according to embodiment 34 or 35, wherein the plurality of admin-
istration of the injectable preparation is the 4th or more of the administration, and the
plurality of administration of the aripiprazole intramuscular (IM) depot formulation is
the 7th or more of the administration.

37. A method of treating a patient with schizophrenia or bipolar I disorder
comprising: administering intramuscularly to the patient an injectable preparation
comprising aripiprazole or a salt thereof about once every two months (8 weeks or 56
days), wherein the plasma concentration of aripiprazole in 56 days postdose following
a plurality of administration of the injectable preparation is substantially equal to the
plasma concentration of aripiprazole in 28 days following a plurality of administration
of an aripiprazole intramuscular (IM) depot formulation such as Abilify Maintena(R)
about once every one month (4 weeks or 28 days), e.g., as shown in Figure 2.

38. The method according to embodiment 37, wherein the aripiprazole or a salt
thereof is aripiprazole monohydrate.

39. The method according to embodiment 37 or 38, wherein the plurality of admin-
istration of the injectable preparation is the 4th or more of the administration, and the
plurality of administration of the aripiprazole intramuscular (IM) depot formulation is
the 7th or more of the administration.

Injectable Preparation

An injectable preparation of the present disclosure (e.g., two month ready to use
(RTU) injectable preparation), comprises a composition comprising aripiprazole, a
specific suspending agent (suspending agent (A)), and a dispersion medium. For
example, the injectable preparation of the present disclosure comprises at least water as
a dispersion medium. Water, or an aqueous solvent comprising water and an organic
solvent can be used as a dispersion medium comprising at least water. In some aspects,

the dispersion medium is water, and further for example, sterile water for injection.
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The specific suspending agent (suspending agent A) contained in the injectable
preparation of the present disclosure comprises at least one suspending agent chosen
from (1) and (ii): (i) polyvinylpyrrolidone, and (ii) polyethylene glycol and car-
boxymethyl cellulose or a salt thereof.

In some aspects, the injectable preparation of the present disclosure comprises arip-
iprazole or a salt thereof, water, and at least one suspending agent chosen from groups
(1) and (ii): (1) polyvinylpyrrolidone, and (ii) polyethylene glycol and carboxymethyl-
cellulose or a salt thereof, wherein aripiprazole or a salt thereof has a mean primary
particle diameter ranging from about 0.5 um to about 30 um and the concentration of
aripiprazole or a salt thereof ranges from about 200 mg/mL to about 600 mg/mL. The
presently disclosed, two month ready to use (RTU), injectable preparation is described
in U.S. Patent Nos. 10, 517,951, which is incorporated herein by reference in its
entirety.

For example, when the injectable preparation of the present disclosure comprises
aripiprazole or a salt thereof (which hereafter may be referred to as “the aripiprazole
injectable preparation of the present disclosure™) the concentration of aripiprazole or a
salt thereof ranges from about 200 mg/mL to about 600 mg/mL. (o) The RTU in-
jectable preparations of aripiprazole become a gel upon standing, which precipitation
and caking of the particles of aripiprazole can be inhibited, thereby providing excellent
storage stability. Furthermore, because () the injectable preparation, even in the form
of a gel, can easily gain fluidity when subjected to a mild impact, the preparation can
be easily injected at the time of use (at the time of injection). Further, because the
gelled injectable preparation (gel composition) gains fluidity (forms a sol state) by
simply pressing the plunger of a syringe and ejecting the preparation through a syringe
needle, the preparation can be smoothly ejected through the needle as is. Therefore, the
preparation can have a thixotropic property, and be well dispersed intramuscularly or
subcutaneously with relatively less local disturbance and pain at the time of injection.

That is, when the concentration thereof is 100 mg/mL or below, the production of an
injectable preparation that can form a gel may not occur even if the suspending agent
A is used (or an aging treatment is further performed). Therefore, the injectable
preparation of the present disclosure comprises aripiprazole or a salt thereof, a com-
bination of the use of a specific suspending agent (suspending agent A) and a specific
concentration of aripiprazole or a salt thereof (from about 200 mg/mL to about 600
mg/mL, such as from about 250 mg/mL to about 450 mg/mL, and from about 300 mg/
mL to about 400 mg/mL) is used. When the injectable preparation of the present
disclosure comprises a salt of aripiprazole, the concentration described above is
calculated as aripiprazole.

In some aspects, the RTU injectable preparation comprises aripiprazole in a con-
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centration of about 200 mg/mL to about 600 mg/mL., such as about 200 mg/mL to
about 500 mg/mL, for example, about 250 mg/mL to about 450 mg/mL, further for
example, about 300 mg/mL to about 400 mg/mL., and further for example, about 300
mg/mL.

In some aspects, in the aripiprazole injectable preparation of the present disclosure,
when (i) polyvinylpyrrolidone is contained as suspending agent A, the concentration of
polyvinylpyrrolidone ranges from about 0.1 mg/mL to about 100 mg/mL, such as
about 1 mg/mL to about 50 mg/mL., and further for example about 2 mg/mL to about
20 mg/mL.

In some aspects, when the aripiprazole injectable preparation of the present
disclosure comprises (i) polyvinylpyrrolidone as suspending agent A, and further
comprises one or more other suspending agents, at least one member is chosen from
polyethylene glycol and carboxymethylcellulose or a salt thereof be contained as the
one or more other suspending agents. For example, these injectable preparations of the
present disclosure comprise (i) polyvinylpyrrolidone as suspending agent A, and when
they further comprise one or more other suspending agents, they comprise suspending
agents of any combination of (i-1) to (i-3) shown below.

(i-1) polyvinylpyrrolidone and polyethylene glycol

(i-2) polyvinylpyrrolidone and carboxymethylcellulose or a salt thereof, and

(i-3) polyvinylpyrrolidone, polyethylene glycol, and carboxymethylcellulose or a salt
thereof.

Regardless of which combination of (i-1) to (i-3) these injectable preparations of the
present disclosure comprise, the concentration of polyvinylpyrrolidone is, as described
above, about 0.1 mg/mL to about 100 mg/mL., such as about 1 mg/mL to about 50 mg/
mL, and further for example, about 2 mg/mL to about 20 mg/mL. In (i-1) or (i-3), the
concentration of polyethylene glycol is about 0.05 mg/mL to about 100 mg/mL and for
example, about 0.1 mg/mL to about 50 mg/mL. In (i-2) or (i-3), the concentration of
carboxymethylcellulose or a salt thereof is about 0.5 mg/mL to about 50 mg/mL, such
as about 1 mg/mL to about 30 mg/mL., and further for example, about 2 mg/mL to
about 20 mg/mL.

By containing carboxymethylcellulose or a salt thereof, an increase in viscosity
during production can be suppressed. This allows aripiprazole or a salt thereof, to be
pulverized into a desirable particle size in an efficient manner. In some embodiments,
the molecular weight of carboxymethylcellulose or a salt thereof ranges from 49,000 to
300,000. Furthermore, by containing polyethylene glycol, syneresis can be prevented
even when the resulting injectable preparation is stored for a long period of time. In
some embodiments, the molecular weight of polyethylene glycol ranges from 400 to

4,000. In some embodiments, (i-3) is present in the injectable preparation.
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In some aspects, when the aripiprazole injectable preparation of the present
disclosure comprises (ii) polyethylene glycol and carboxymethylcellulose or a salt
thereof as suspending agent A, the concentration of polyethylene glycol is about 0.05
mg/mL to about 2 mg/mL and further for example, about 0.1 mg/mL to about 1 mg/
mL. The concentration of carboxymethylcellulose or a salt thereof is about 0.5 mg/mL
to about 50 mg/mL., such as about 1 mg/mL to about 30 mg/mL, and such as about 2
mg/mL to about 20 mg/mL.

In some aspects, when the aripiprazole injectable preparation of the present
disclosure comprises (ii) polyethylene glycol and carboxymethylcellulose or a salt
thereof as suspending agent A, and further comprises one or more other suspending
agents, polyvinylpyrrolidone can be contained as the one or more other suspending
agents. For example, the injectable preparation of the present disclosure comprises, as
suspending agent A, (ii) polyethylene glycol and carboxymethylcellulose or a salt
thereof, and when it further comprises one or more other suspending agents, the
suspending agents of (i-3) are contained. In this case, the concentrations of
polyethylene glycol, carboxymethylcellulose or a salt thereof, and
polyvinylpyrrolidone are the same as described in (i-3) above.

In some aspects, in the aripiprazole injectable preparation of the present disclosure,
when the suspending agents of (i-3) are used, the composition comprises about 0.5 mg/
mL to about 20 mg/mL of polyvinylpyrrolidone, about 0.1 mg/mL to about 100 mg/
mL of polyethylene glycol, about 0.5 mg/mL to about 50 mg/mL of carboxymethyl-
cellulose or a salt thereof, and about 250 mg/mL to about 450 mg/mL (such as about
300 mg/mL to about 400 mg/mL) of aripiprazole or a salt thereof. In this case, the
polyethylene glycol may be polyethylene glycol 400 or polyethylene glycol 4000. In
some aspects, the polyvinylpyrrolidone has a K value of about 12 to about 20. In
further aspects, the aripiprazole or a salt thereof has a mean primary particle diameter
of about 1 um to 10 pm.

Because an unduly large mean primary particle diameter of the aripiprazole or a salt
thereof, may cause precipitation, the mean primary particle diameter ranges from about
0.5 pm to about 30 um and for example, about 1 pum to about 20 um. When the in-
jectable preparation of the present disclosure is in a dosage form that is administered
once every two months, the aripiprazole or a salt thereof has a mean primary particle
diameter of about 1 um to about 50 wm, such as about 1 um to about 10 um, and
further for example, about 2 pm to about 5 wm. The mean secondary particle diameter
is up to but not exceeding three times and further for example, up to but not exceeding
twice the mean primary particle diameter.

In some aspects, the injectable preparation of the present disclosure is suitably

formulated into a dosage form that can be administered once every two months. For
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example, the concentration of aripiprazole or a salt thereof in the injectable preparation
of the present disclosure that is administered once every two months, is, calculated as
aripiprazole, about 200 mg/mL to about 600 mg/mL., such as about 250 mg/mL to
about 500 mg/mL, further for example, about 300 mg/mL to 400 mg/mL, and further
for example, about 300 mg/mL. When the injectable preparation is administered once
every two months, the dosage volume is about 2 mL to about 4 mL, such as about 2.2
mL to about 3.5 mL, further for example, about 2.3 mL to about 3.4 mL, and further
for example, about 3.2 mL.

In some aspects, the aripiprazole injectable preparation of the present disclosure
achieves the effects (a) and (f3) described above. They may be in the form of a gel or
they may have fluidity (i.e., they may be in the form of a sol). As described above, the
achievement of the effects of the effects (a) and (3) can objectively confirmed by the
use of a rotary rheometer. The injectable preparation may be formulated into a dosage
form of a prefilled sol-gel formed injection (also herein referred to as a "prefilled sol-
gel formed injectable preparation”). This injectable preparation exhibits a thixotropic
property. And the preparation may be in the form of a gel when allowed to stand, and
may change to a sol when subjected to an impact.

In some aspects, a method for producing the aripiprazole injectable preparation
comprises preparing a liquid mixture of the starting materials and pulverizing arip-
iprazole or a salt thereof, contained in the liquid mixture to a desired mean primary
particle diameter, optionally followed by aging.

In some aspects, a method for producing the gel aripiprazole injectable preparation
according to the present invention comprises allowing a liquid mixture to stand at 5 to
70°C for 5 minutes or more, the liquid mixture comprising aripiprazole or a salt thereof
with a mean primary particle diameter of about 0.5 pm to about 30 um in a con-
centration of about 200 mg/mL to about 600 mg/mL., water, and at least one
suspending agent chosen from (i) and (ii): (1) polyvinylpyrrolidone and (ii)
polyethylene glycol and carboxymethyl cellulose or a salt thereof.

For example, in some further aspects, a production method comprising the following
steps can be used: pulverizing aripiprazole or a salt thereof to a mean primary particle
diameter of about 0.5 pm to about 30 um in a liquid mixture comprising the arip-
iprazole or a salt thereof in a concentration of about 200 mg/mL to about 600 mg/mL,
water, and at least one suspending agent selected from the group consisting of (i) and
(i1): (i) polyvinylpyrrolidone and (ii) polyethylene glycol and carboxymethyl cellulose
or a salt thereof; and allowing the pulverized liquid mixture to stand at 5°C to 70°C for
S minutes or more.

In some aspects, the present disclosure comprises the administration of the arip-

iprazole injectable preparation resulting in a total amount of aripiprazole ranging from
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about 650 mg to about 1200 mg, for example from about 690 mg to about 960 mg,
further for example from about 750 mg to about 960 mg, administered to the patient,
wherein the injectable preparation may be optionally administered in one or more
divided injections. In some further aspects, the administration of the aripiprazole in-
jectable preparation results in a total amount of aripiprazole of about 960 mg to the
patient, wherein one or more injectable preparations are administered. For example, to
obtain a total amount of 960 mg of aripiprazole administered to the patient, one (1)
injection of the aripiprazole injectable preparation comprising 300 mg/mL of arip-
iprazole is administered. The 960 mg dosage may be optionally administered in
separate injections at short intervals. The number of injections and the concentration of
the aripiprazole varies in view of the total amount of aripiprazole to be administered
and the concentration of aripiprazole contained in each of the injectable preparations,
as described above.

In some aspects, the administration of the aripiprazole injectable preparation to the
subject is injected intramuscularly. In some embodiments, administering intra-
muscularly is at a site chosen from a deltoid, a gluteal muscle, and combinations
thereof. In some embodiments, the site is the gluteal muscle. For example, depending
on the number of injections for administration, the injection site may encompass
various locations of the deltoid and/or gluteal muscles.

In some aspects, the methods of administering the injectable preparation of arip-
iprazole disclosed herein occur at a frequency of about once every two months. For
example, the injectable preparation is administered about once every 42 to 70 days or
at any integer in between and including the end points, e.g., every 49 to 63 days, e.g.,
every 50 to 60 days, i.e., 50, 51, 52, 53, 54, 55, 56, 57, 58, 59 or 60 days. In further
aspects, the injectable preparation is administered about once every 56 days, e.g., once
every 54 days to 58 days. In further aspects, the injectable preparation is administered
about once every 8 weeks, e.g., once every 6 weeks to 10 weeks.

In some aspects, the methods disclosed herein comprise administering orally to the
patient 10 to 20 mg/day of aripiprazole or a salt thereof for about consecutive 5 to 15
days, for example about consecutive 7 to 14 days, further for example about con-
secutive 7 days, from a first day of administration, and administering intramuscularly
to the patient an injectable preparation comprising aripiprazole or a salt thereof once
every about 56 days (every 8 weeks or two months), wherein the injectable preparation
comprising about 650 mg to 1200 mg of aripiprazole is administered on the first day. A
series of the administrations allows the mean plasma level of aripiprazole to maintain
90 ng/mL or more. For example, the oral administration may be implemented in a solid
dosage form comprising 10 to 20 mg/day of aripiprazole or a salt thereof, and the solid

dosage form may be administered for consecutive 5 to 15 days, for example for con-
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secutive 7 days to 14 days, and further for example for consecutive 7 days. Further, for
example, the solid dosage form may be administered to the patient in a total amount of
50 mg to 300 mg, 60 mg to 280 mg, 70 mg to 280 mg, or 70 mg to 140 mg of arip-

iprazole.
In some aspects, the solid dosage form of the present disclosure is an oral

(aripiprazole) tablet. In some embodiments, oral tablets of aripiprazole are available in,
e.g., 2 mg, Smg, 10 mg, 15 mg, and 20 mg strengths, and are available at a single oral
dose chosen from 10 mg to 20 mg. In some embodiments, oral tablets of aripiprazole
may include inactive ingredients. Inactive ingredients in oral tablets, e.g., include
cornstarch, hydroxypropyl cellulose, lactose monohydrate, magnesium stearate, and
microcrystalline cellulose. Colorants can include, e.g., ferric oxide (yellow or red) and
FD&C Blue No. 2 Aluminum Lake.

In some aspects, the injectable preparation of the present disclosure can be filled as is
into a syringe for use as a prefilled syringe. This simplifies the structure of the syringe
and reduces size and weight. When the injectable preparation of the present disclosure
is filled into a syringe, in a further embodiment, a sol suspension can be administered
by simply pressing the plunger rod of the syringe and ejecting the injectable
preparation of the present disclosure through a syringe needle. This provides a prefilled
syringe that offers clinical convenience and operability, thus is highly useful medically
and industrially. An example of producing such a prefilled syringe is such that an in-
jectable preparation is produced in the manner as described above, the preparation is
prefilled into a syringe, and then left to stand in the manner as described above to
cause the injectable preparation to gel. The present disclosure also includes a kit
equipped with the above-described prefilled syringe.

Examples

Clinical Pharmacology Trials

EXAMPLE ONE

This was a phase 1b, open-label, multiple dose, randomized, parallel arm, safety, tol-
erability, and pharmacokinetic trial of aripiprazole intramuscular depot administered in
the gluteal muscle in adult subjects with schizophrenia or bipolar I disorder. Treatment
was over 32 weeks with the investigational medicinal product being aripiprazole 2
month (2M) RTU (referenced as “Ari 2M group”) at 960 mg (1 injection for 56 days)
and the reference component was aripiprazole intramuscular depot (referenced as “Ari
IM depot” or “IM depot”) at 400 mg (1 injection for 28 days), Abilify Maintena(R).
The primary endpoints were (1) safety and tolerability (e.g., adverse events (AEs),
vitals, ECG, labs, physical exams, electrophysiological study (EPS), VAS, inves-

tigators assessment of injection, and C-SSR; and (2) pharmacokinetic, e.g., similarity
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of plasma concentration on last day of dosing internal following the final dose and
similarity of aripiprazole exposure (AUC) over the dosing interval following the final
dose. The secondary endpoints where PK and efficacy post administration of 2M RTU
960 mg and IM depot 400 mg, respectively.

Aripiprazole 2 month (2M) RTU

The 2 month (2M) RTU injectable preparation was supplied as aripiprazole IM depot
300 mg/mL ready-to-use single-dose injection by Otsuka pharmaceuticals Co., Ltd.
The injectable preparation comprised aripiprazole monohydrate, carboxymethyl
cellulose sodium (5 mg/mL), povidone K17 (4 mg/mL), polyethylene glycol 400 (1
mg/mL), sodium phosphate monobasic monohydrate (0.74 mg/mL), sodium chloride
(6.1 mg/mL), sodium hydroxide (pH adjuster), and water for injection. The con-
centration of aripiprazole in the injectable preparation was 300 mg/mL. This con-
centration was calculated based on the anhydrous form of aripiprazole.

The 2 month (2M) RTU long-acting injectable (LAI) preparation was administered to
an adult subject (N=41) at 56-day (+ 2 days) intervals with 300 mg/mL of aripiprazole
in the injectable preparation (3.2 mL/injection) over the course of 32 weeks (total of 4
injections), and administration occurred at a gluteal site of the subject. 10 to 20 mg of
aripiprazole was orally administered in a tablet per day for consecutive 7 days from the
first day of the first administration of the 2M RTU injectable preparation.

Aripiprazole intramuscular depot (Reference)

The aripiprazole intramuscular (IM) depot formulation was supplied as a single-dose
lyophilized 400 mg strength vial. The labeled strengths were calculated based on the
anhydrous form (aripiprazole). In some embodiments, inactive ingredients (per ad-
ministered dose) for 400-mg strength product include carboxymethyl cellulose sodium
(16.64 mg), mannitol (83.2 mg), sodium phosphate monobasic monohydrate (1.48 mg)
and sodium hydroxide (pH adjuster). The extended-release injectable suspension in
400-mg strength vial can be used to make dosage adjustments; that is, in patients who
are CYP2D6 poor metabolizers and in patients taking concomitant CYP3A4 inhibitors
or CYP2D6 inhibitors. Dosage adjustments for 200 mg and 160 mg can be obtained by
using the 400-mg strength vial for intramuscular deltoid or gluteal injection for patients
taking CYP2D6 inhibitors, CYP3A4 inhibitors, or CYP3A4 for greater than 14 days.

The aripiprazole intramuscular (IM) depot formulation (400-mg strength) was ad-
ministered to an adult subject (N=42) at 28-day (* 2 days) intervals over the course of
32 weeks (total of 8 injections). 10 to 20 mg of aripiprazole was orally administered in
a tablet per day for consecutive 14 days from the first day of the first administration of
the IM depot formulation.

Disposition: As noted in Tables 2 and 3, the subjects’ baseline characteristics were

balanced across treatment groups, i.e., diagnosis, gender, race/ethnicity, age, and body
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mass index (BMI) were similar. Discontinuation rates (Table 1) were lower in the
Aripiprazole 2M group (23%) compared to the IM depot group (31%). The reason for
discontinuation in both treatment groups were withdrawal by subject, adverse event,

and lost to follow-up.
[Table 1]

TABLE 1 Subject Disposition

Aripiprazole ZMRTU 260 myg | Aripiprazole IM Depot 400 myg

Robust | Sparse All Robust | Sparse All

. 42 o0 132 42 @ 134
Randomized | 1000y | 100.0) | (to0.0) | ¢100.0) | (100.0) | (100.0)
Completed | 36 (857) | 66 (73.3) {;?i} 34 (81.0) | 58 (63.0) | 92 (58.7)

Discontinued | 6(14.3) | 24(267) | 30227y | 8(10.0) | 34(37.0) | 42(31.3)

Adverse

Event 1{24) | 4(44) | 5(38) | 2(48) | 8(87) | 10(79)

Lost o

Folov-up | 1 @ 222 | 3@3 | 124 | 665 | 7662

Profocol

eviation | T@4 | 10D | 209 | 1@4 | 1011 | 2(15)

Withdrawal

by supject | ° O [ 13(144) | 16(121) | 4(95) | 14(15.2) | 18(13.4)

FPhysician

becison | 0©0) | 10D | 108 | 0@0) | 1(11) | 1@7)

Cther:
COWID-10 000 222} 2{1.5) 0{0.0} 3{3.3) 3{22)
{non-AE}

Other, Not
dueto g{0m 1(1.1) 1{0.8) 0(0.0} 1{1.1) 1{0.7)
COWID-10
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[Table 2]
TABLE 2: Subject Demographic Characteristics

19

PCT/JP2021/014192

Aripiprazole ZMRTU 860 myg | Aripiprazole IM Depot 400 my
Schizophrenia | Bipolar | All | Schizophrenia | Bipolar | All
Randomized a2 40 132 a3 41 134
Age (mean) 48.1 472 47.8 477 44 8 468
Sex 27 15 42 26 22 48
(%Female) {29.3) (37.5) | (31.8) ~(28.0) (B37) | (358)
B (kg'm?) 282 281 282 281 272 286
Race (%)
y 11 18 20 12 21 33
White _
{120} 450} | 220 {129} {51.2) | (246)
Eack or 80 19 | o 77 18 | o5
Mm:gn— B7.0) 475y | (75.0} (82.8) 439y | 709)
Amedcan
Ethnicity (%)
Hispanic or 4 8 12 4 7 11
Latino {4.3) (20.0) | (9.1} {4.3) {171y | B2)
H'ﬁs;::;: o 87 32 119 a8 34 122
L’ aino {946} (80.0) | (80.2) {84.6) B29) | @10
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[Table 3]
TABLE 3: Subjeci Baseline Disease Characteristics (Mean (SD)}
Aripiprazcle ZMRTU 860 mg | Aripiprazole M Depot 400 myg
Schizophrenia | Bipolar | All | Schizophrenia | Bipolar | All
Randomized 92 40 132 93 41 134
SWHN-S 943 g2 1 a37 g956 886 936
Total Score {16.4} {(17.2} | (166} {18.6) (186) | (168}
PANSS
TOTAL 620 (13.5) na nia 81.8(135) wa nia
SCORE
CGl-
Severity 3309 wa nia 3109 wa na
Score
YMARS 67 94
n nia I ;
Total Score a a3y | " ria ©2 | M8
MADRS 10.9 135
. na fa _
Total Score ©4) | M@ nia on | ™2
CGl-BP
na n/a nia n/a
Severity
1.8 23
Mania na , na nia nfa
(1.0} (1.2)
Depression n/a 2 n/a nia 25 n'a
ep ‘ [ (12) (1.1) §]
O\fefraﬁf 5P na 24 n/a nia 28 n/a
tHiness {1.1) {12}

[0102]

SWN-S: Subjective Well-being under Neuroleptic Treatment Short Form; PANNS:
Positive and Negative Syndrome Scale; CGI-Severity Score: Clinical Global Im-
pression-Severity Score; YMARS: Young Mania Rating Scale; MADRS:
Montgomery-Asberg Depression Rating Scale; CGI-BP: Clinical Global Impression-
Bipolar Version

Safety: In this clinical trial, the most frequent adverse event was weight increased
(22.7% Ari 2M compared to 20.9% Ari IM depot). Injection site pain was the second
most frequently reported adverse event (18.2% Ari 2M compared to 9.0% Ari IM
depot). The Visual Analog Scale (VAS) perception of pain and the Investigator as-
sessment of injection site found mild and stable throughout the study, which was
comparable between treatment groups. Incidence of serious treatment-emergent
adverse events (TEAEs) were similar for Ari 2M group (4.5%) and IM depot (6.0%).

Fewer subjects in the Ari 2M group (3.0%) discontinued the investigational medicinal
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product (IMP) due to adverse events compared to those in the IM depot group (7.5%).
There were no notable differences observed for both groups in lab, electrocardiogram
(ECG) and vital sign except the rates of new onset of QT internal corrected for great
rate using Fridericia’s formula (QTc) >450 ms for Ari 2M group (0.7%) lower than
that for the IM depot group (4.5%).

Pharmacokinetic: The pharmacokinetic data is illustrated in Figures 1 and 2. In
Figure 1, it charts the mean (SD) pharmacokinetic concentrations following the first
administration of Ari 2M at 960 mg of aripiprazole with the oral administration of arip-
iprazole for consecutive 7 days, compared to IM depot at 400 mg of aripiprazole with
the oral administration of aripiprazole for consecutive 14 days. In Table 4 below,
summarizes the mean (standard deviation - SD) plasma concentration (ng/mL) of Ari
2M at 960 mg and IM depot at 400 mg at days 7 and 14.

TABLE 4: Comparison of plasma concentration (ng/mL) of Ari 2M at 960 mg and
IM depot at 400 mg at days 7 and 14.

[Table 4]
TABLE 4
N Mean {(SD)Day 7 | Mean (5D) Day 14
2 M990 mg 41 221 (178) 119 (98}
ki 400 mg 42 227 {113} 224 {121}

In Figure 2, it charts the mean (SD) pharmacokinetic concentrations following the 4
dose of Ari 2M at 960 mg of aripiprazole compared to IM depot at 400 mg of arip-
iprazole following the 7% and 8" doses.

Finally, Tables 5 and 6 below provide a summary of the PK parameters and primary

PK endpoints, respectively.
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[Table 5]
TABLE &: Phamacokinetic Parameters
Arnipiprazole Aripiprazola Aripiprazole
PK Parameter 2ZMLAI 960 mg IMDepot 400 mg | IMDepot400 myg
Fourth Dose Seventh Dose Eighth Dose
Crax{ng/imL} 342 (157F 330 (168F 344 (212)
trax (CAY P 280 (0930-490F | 697 (1.05-28.0F | 4.07 (0D.O0-28.0)
AlUCoss
. 14700 (7460)0 ND ND
{ngdaymL)
AUCozz
7190 (3470)" 7760 (43009 T840 5170
(ng-day/mL) (3470) (=99) 7oy
AlCz3.5s
7500 (4200 MO MD
{hg-daymL) ¢ 4
PTF% B34 (251) ND 483 (1907
Czs{ng/mb) MDD 285 (137F 257 (162)¢
Csa {ng/mi_) 250 (128F MND ND
Stedian [min - max)
hn = 34,
“n =986
9n =33
%nh=28
fa=32.
Fn=82
[Table 6]
TABLE &: Phammacokinefic Parameters
PK Parameter GVR 20% CI P-value
Aripiprazole 24 LAl 960 mg (T) AlUCE 1.006° 0.851 - 1190 00129
Versys CsefCoa® 1.011% | 0803-1.145 0.0011
Aripiprazoie IM Depot 400 mg (R) Croad 1071° | 0003-127 00029

E8C ¢ e following the fourth sdministretion of aripipra zole 28 LAI 860 mg or the sum of All Co oz following the
zeventh and gighih adminisiration of aripiprazoie M depot 400 ma.

b?aﬂ'ﬁung the furth administration ofaripiprazcles 2k LAI 880 me or the eighth administration ofaripiprazole M
depot 400 ma.

=34 aripiprazole 20 LATGE0 mg, 32 arpipraznle 1M depot 40C mg.

‘in =538 aripiprazole 28 LA 880 myg, 82 adpiprazole 1 depot 400 mao.

I: GMR (AUC, 54 after Ari 2M RTU 960 mg 4th injection/sum of AUC, 5 after Ari IM
depot 400 mg 7th and 8th injections) is derived from ANOVA for log-transformed PK
parameters including treatment formulation and disease population as fixed effects.

GMR refers to a geometric means ratio.
2: GMR (Cs after Ari 2M RTU 960 mg 4th injection/Cy; after Ari IM depot 400 mg
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[0109]

[0110]
[0111]

[0112]

8th injection) is derived from ANOVA for log-transformed PK parameters including
treatment formulation, PK sampling schedule and disease population as fixed effects.
C56 refers to a plasma concentration of aripiprazole 56 days postdose. Cyg refers to a
plasma concentration of aripiprazole 28 days postdose.

3: Derived from the one-sided t-test of treatment formulation within the specific
ANOVA above to test null hypothesis of ratio of PK parameter for ARI 2M RTU
960mg to PK parameter for Ari IM depot 400 mg <= 0.8.

Efficacy: SWN-S, PANSS, MADRS, and YMRS total scores showed no statistically
significant difference between Ari 2M and IM depot groups. Additionally, SWN-S and
PANSS showed numerical improvement in change from baseline results for the Ari
2M group for schizophrenia subjects. Overall, the treatment effects of Ari 2M group
are comparable to IM depot for both schizophrenia and bipolar I disorder subjects.

Summary of Efficacy Results and Conclusions:

- Subjects with schizophrenia remained stable at low PANSS and CGI-S scores for
the duration of the trial in both treatment groups, with no clinically meaningful dif-
ferences between the treatment groups for the duration of the trial.

- No clinically meaningful difference was demonstrated between the 2 treatment
groups for the MADRS total score or YMRS total score for subjects with bipolar I
disorder.

- The mean change from baseline for the CGI-BP severity of illness score for overall
bipolar illness and the mean change from the preceding phase score for overall bipolar
illness was minimal and similar between the 2 treatment groups at all weeks.

- The CGI-I mean score was similar between the 2 treatment groups for subjects with
schizophrenia and for subjects with bipolar I disorder.

- No clinically meaningful difference was demonstrated between the 2 treatment
groups for the SWN-S total score for subjects with schizophrenia or bipolar I disorder.

Overall Conclusions

Disposition: Completion rate at week 32 for Ari 2M group was greater than IM
depot. The top three discontinuation reasons for both treatment groups were
withdrawal by subjects, adverse event and lost to follow-up.

Safety: Multiple-dose administrations of aripiprazole 2M LAI 960 mg into the
gluteal muscle site were generally safe and well tolerated in subjects with
schizophrenia or bipolar I disorder and did not show any new safety concerns. The
clinical safety of aripiprazole 2M LAI 960 mg relative to aripiprazole IM depot 400
mg was demonstrated with an overall similar incidence of TEAEs and laboratory test
abnormalities in both treatment groups. The most frequently reported TEAEs (> 10%
of subjects in any group) of injection site pain and increased weight are consistent with

the known safety profile of aripiprazole.
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[0114]

[0115]
[0116]

[0117]

[0118]

Pharmacokinetic:

- Aripiprazole 2M LAI 960 mg had a similar aripiprazole AUC, s following the
fourth dose compared to the sum of AUCO-28 following the seventh and eighth dose of
aripiprazole IM depot 400 mg (GMR [90% CI (confidence interval)]: 1.006 [0.851,
1.190D).

- Aripiprazole 2M LAI 960 mg had a similar aripiprazole Cs¢ following the fourth
dose compared to Cy; following the eighth dose of aripiprazole IM depot 400 mg
(GMR [90% CI]: 1.011 [0.893, 1.145]).

Efficacy: The treatment effects of the aripiprazole 2M LAI 960 mg group were
comparable to the aripiprazole IM depot 400 mg group with respect to changes from
baseline in the PANSS and CGI-S (for subjects with schizophrenia); MADRS, YMRS,
and CGI-BP (for subjects with bipolar I disorder); and CGI-I and SWN-S (for all
subjects).

EXAMPLE TWO

A Phase 1, Open Label, Single Ascending Dose, Parallel Arm Trial to Determine the
Pharmacokinetics, Safety, and Tolerability of Aripiprazole 2 Month Intramuscular
Depot Administered Gluteally in Adult Subjects with Schizophrenia

This trial was an open-label, single ascending dose, parallel-arm, multiple-center trial
to determine the PK, safety, and tolerability of single-dose administration of 780 mg
(Cohort 1) and 1200 mg (Cohort 2) of a high dose formulation of aripiprazole 2M RTU
that is in the gluteal muscle of adult subjects with schizophrenia. The data from this
trial is supportive information. Overall, aripiprazole 2M RTU was well tolerated when
administered IM as a single dose of 780 mg and 1200 mg to adult subjects with
schizophrenia. In a subset of 17 subjects, the administration of aripiprazole 2M RTU
resulted in lasting aripiprazole plasma concentrations, resulting in aripiprazole plasma
concentrations were consistently above the mean PK profile following a single gluteal
administration of 400 mg Abilify Maintena(R). Safety data from this subset of subjects
was evaluated and compared to the known safety profile of Abilify Maintena(R).

The aripiprazole 2M RTU was an extended-release presentation for dosing every 2
months at the dose levels evaluated. The extension of the dosing interval for the arip-
iprazole 2M RTU was primarily through an increase in the dose while maintaining
minimum aripiprazole concentrations that are comparable to Abilify Maintena(R) after
multiple doses. The aripiprazole 2M RTU was engineered with higher aripiprazole
concentrations in the drug product (300 mg/mL vs 200 mg/mL) and minor changes to
the vehicle compared to currently marketed/approved Abilify Maintena(R). The mean
aripiprazole particle size distribution and the dissolution profile for the aripiprazole 2M
RTU formulation were comparable with the Abilify Maintena(R) formulation and the

formulation was expected to have a similar extended-release profile compared with the



WO 2021/201238

[0119]

[0120]

[0121]

[0122]

[0123]

25

PCT/JP2021/014192

approved Abilify Maintena(R) formulation. Mean (standard deviation [SD]) arip-

iprazole plasma concentration time profiles following administration of a single dose

of 780 mg or 1200 mg aripiprazole to the gluteal muscle in subjects with schizophrenia

are presented in Figure 3.

A summary of the aripiprazole PK parameters following single-dose administration

of a single dose of 780 mg or 1200 mg aripiprazole to the gluteal muscle in subjects

with schizophrenia is presented in Table 7 below.

TABLE 7: Mean (SD) Aripiprazole Pharmacokinetic Parameters Following Admin-
istration of a Single Dose of 780 mg or 1200 mg Aripiprazole 2M RTU to the Gluteal
Muscle of Subjects with Schizophrenia

[Table 7]
TABLE 7
PK Parameter Aripiprazole ZMRTU | Aripiprazcie 2MRTU
LAl LAI
780 mg 1200 myg
(N=18) {N=13)
Cmax (ng/mi) 271 (157} 391 (200}
tmax{dayp 251(407-760) 41.0(6.09 -61.9)
AUCE {ng-day/mL) 12600 (3710} 23800 (7620}
AUCeo (ng-day/mL} 13400 (4600 24700 (8080F
1142 (day) 22 1 {165 200 (9.2y¢
CUF (mL/dayikg) 763 (299p 596 (207F
Cmax/Dose (ng/mb/mg) 0.347 (0.201) 0326 (0.167}
AUCHDose ([ng-daymL}img) 16.1 (4.75) 19.8 (6.35)
AUCeo/Dose(ng-daymb)iimg) 17.2 (5.90% 6 (ETIF

From Table 7, it is noted that AUCco is area under the concentration-time curve

calculated from time zero to infinity; AUCt is area under the concentration-time curve

calculated to the last observable concentration at time t; CL/F is apparent clearance of

drug from plasma after extravascular administration; RTU is ready to use; tmax is time

to maximum (peak) plasma concentration; t1/2 is elimination half-life. Additionally, @

Median (minimum-maximum); n = 14; and sn = 11.

All publications and patents mentioned herein are hereby incorporated by reference

in their entirety as if each individual publication or patent was specifically and indi-

vidually indicated to be incorporated by reference.

Claims or descriptions that include “or” or “and/or” between at least one members of

a group are considered satisfied if one, more than one, or all of the group members are

present in, employed in, or otherwise relevant to a given product or process unless
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indicated to the contrary or otherwise evident from the context. The disclosure includes
embodiments in which exactly one member of the group is present in, employed in, or
otherwise relevant to a given product or process. The disclosure includes embodiments
in which more than one, or all the group members are present in, employed in, or
otherwise relevant to a given product or process.

Furthermore, the disclosure encompasses all variations, combinations, and per-
mutations in which at least one limitation, element, clause, and descriptive term from
at least one of the listed claims is introduced into another claim. For example, any
claim that is dependent on another claim can be modified to include at least one
limitation found in any other claim that is dependent on the same base claim. Where
elements are presented as lists, e.g., in Markush group format, each subgroup of the
elements is also disclosed, and any element(s) can be removed from the group. It
should be understood that, in general, where the disclosure, or aspects of the
disclosure, is/are referred to as comprising particular elements and/or features, em-
bodiments of the disclosure or aspects of the disclosure consist, or consist essentially
of, such elements and/or features. For purposes of simplicity, those embodiments have
not been specifically set forth in haec verba herein. Where ranges are given, endpoints
are included. Furthermore, unless otherwise indicated or otherwise evident from the
context and understanding of one of ordinary skill in the art, values that are expressed
as ranges can assume any specific value or sub range within the stated ranges in
different embodiments of the disclosure, to the tenth of the unit of the lower limit of
the range, unless the context clearly dictates otherwise.

Those of ordinary skill in the art will recognize or be able to ascertain using no more
than routine experimentation, many equivalents to the specific embodiments of the
disclosure described herein. Such equivalents are intended to be encompassed by the

following claims.
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Claims

A method of treating a patient with schizophrenia or bipolar I disorder
comprising:

administering intramuscularly to the patient an injectable preparation
comprising aripiprazole or a salt thereof wherein the patient is ad-
ministered the injectable preparation about once every two months.
The method according to claim 1, wherein the administration of the in-
jectable preparation results in a total amount of aripiprazole ranging
from about 650 mg to about 1200 mg to the patient every two months.
The method according to claim 2, wherein the administration of the in-
jectable preparation results in the total amount of aripiprazole of about
960 mg to the patient every two months.

The method according to any one of claims 1 to 3, wherein the about
once every two months comprises about once every 42 days to 70 days.
The method according to claim 4, wherein the once every two months
comprises once every 54 days to 58 days.

The method according to any one of claims 1 to 5, wherein the patient
has schizophrenia.

The method according to any one of claims 1 to 5, wherein the patient
has bipolar I disorder.

The method according to any one of claims 1 to 7, wherein admin-
istering intramuscularly to the patient is at a gluteal muscle.

The method according to any one of claims 1 to 8, wherein the in-
jectable preparation further comprises: water, and a suspending agent
comprising polyvinylpyrrolidone, polyethylene glycol, and car-
boxymethylcellulose or a salt thereof, wherein aripiprazole or a salt
thereof has a mean primary particle diameter ranging from about 0.5
um to about 30 um and the concentration of aripiprazole or a salt
thereof ranges from about 200 mg/mL to about 600 mg/mL.

The method according to any one of claims 1 to 8, wherein the in-
jectable preparation further comprises: water for injection, and a
suspending agent comprising polyvinylpyrrolidone, polyethylene
glycol, and carboxymethylcellulose or a salt thereof, wherein the arip-
iprazole or a salt thereof is aripiprazole monohydrate, the aripiprazole
monohydrate has a mean primary particle diameter ranging from about
2 wm to about 5 um, and the concentration of aripiprazole in the in-

jectable preparation is about 300 mg/mL which is calculated based on
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the anhydrous form of aripiprazole.

The method according to any one of claims 1 to 10, wherein an area
under the concentration-time curve (AUC) of aripiprazole from time
zero to 56 days postdose following a plurality of administration of the
injectable preparation is substantially equal to a twofold AUC of arip-
iprazole from time zero to 28 days postdose following a plurality of ad-
ministration of an aripiprazole intramuscular (IM) depot formulation
such as Abilify Maintena(R) about once every one month (4 weeks or
28 days), e.g., as shown in Figure 2.

The method according to any one of claims 1 to 10, further comprising
administering orally to the patient a solid dosage form comprising arip-
iprazole or a salt thereof, wherein the injectable preparation and the
solid dosage form are administered to the patient on a first day, and the
solid dosage form is administered for consecutive 5 to 15 days from the
first day.

A method of treating a patient with schizophrenia or bipolar I disorder
comprising:

administering to the patient at a gluteal muscle an injectable
preparation comprising aripiprazole or a salt thereof,

wherein the patient is administered the injectable preparation about
once every 56 days, and the amount of aripiprazole in the injectable
preparation is about 960 mg.

The method according to claim 13, wherein the injectable preparation
further comprises: water, and a suspending agent comprising
polyvinylpyrrolidone, polyethylene glycol, and carboxymethylcellulose
or a salt thereof, wherein aripiprazole or a salt thereof has a mean
primary particle diameter ranging from about 0.5 um to about 30 um,
and the concentration of aripiprazole in the injectable preparation is
about 300 mg/mL.

The method according to claim 13 or 14, wherein the injectable
preparation further comprises: water for injection, and a suspending
agent comprising polyvinylpyrrolidone, polyethylene glycol, and car-
boxymethylcellulose or a salt thereof, wherein the aripiprazole or a salt
thereof is aripiprazole monohydrate, the aripiprazole monohydrate has
a mean primary particle diameter ranging from about 2 pm to about 5
um, and the concentration of aripiprazole in the injectable preparation
is about 300 mg/mL which is calculated based on the anhydrous form

of aripiprazole.
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The method according to any one of claims 13 to 15, wherein an area
under the concentration-time curve (AUC) of aripiprazole from time
zero to 56 days postdose following a plurality of administration of the
injectable preparation is substantially equal to a twofold AUC of arip-
iprazole from time zero to 28 days postdose following a plurality of ad-
ministration of an aripiprazole intramuscular (IM) depot formulation
such as Abilify Maintena(R) about once every one month (4 weeks or
28 days), e.g., as shown in Figure 2.

The method of according to any one of claims 13 to 15, further
comprising administering aripiprazole in a solid dosage form orally,
and the solid dosage form is administered in an amount in a range of 10
mg to 20 mg per day for consecutive 5 to 15 days with the first admin-
istration of the injectable preparation.

The method according to any one of claims 13 to 15, further
comprising administering 10 mg to 20 mg of aripiprazole in a solid
dosage form orally per day for consecutive 7 days with the first admin-
istration of the injectable preparation.

A method of administering an injectable preparation comprising arip-
iprazole or a salt thereof to a patient with schizophrenia or bipolar I
disorder comprising:

administering orally to the patient 10 to 20 mg/day of aripiprazole or a
salt thereof for consecutive 5 to 15 days from a first day;

administering intramuscularly to the patient the injectable preparation
once every about 56 days (every about 8 weeks or two months),
wherein the injectable preparation comprising about 650 mg to 1200
mg of aripiprazole is administered on the first day, and a series of the
administrations allows the mean plasma level of aripiprazole to
maintain 90 ng/mL or more.

The method according to claim 19, wherein the method does not
comprise a further oral administration of aripiprazole or a salt thereof.
A method of administering a prefilled sol-gel formed injectable
preparation comprising aripiprazole or a salt thereof to a patient in need
thereof, comprising:

administering 50 to 300 mg of aripiprazole, as a total amount, orally
and simultaneously or consecutively from a first day to the 15th day or
less; and

administering the prefilled sol-gel formed injectable preparation

comprising 650 to 1200 mg of aripiprazole at a gluteal muscle on the
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first day; followed by

administering the prefilled sol-gel formed injectable preparation
comprising about 650 mg to 1200 mg of aripiprazole at a gluteal
muscle once every about 56 days (every about 8 weeks or two months),
wherein a series of the administrations allows the mean plasma level of
aripiprazole to maintain 90 ng/mL or more.

The method according to claim 21, wherein the prefilled sol-gel formed
injectable preparation is an injectable preparation comprising 300 mg/
mL of aripiprazole, having a thixotropic property.

The method according to claim 21 or 22, wherein the injectable
preparation further comprises a suspending agent selected from the
group consisting of polyvinylpyrrolidone, polyethylene glycol, car-
boxymethylcellulose or a salt thereof, and any combination thereof, and
the aripiprazole or a salt thereof is aripiprazole monohydrate.

A method of administering a long acting injectable preparation
comprising aripiprazole or a salt thereof to a patient in need thereof,
comprising:

administering to the patient the injectable preparation comprising 650
to 1200 mg of aripiprazole at a gluteal muscle once every about 56 days
(every about 8 weeks or two months),

wherein the patient has a stable plasma level of aripiprazole by being
subject to administration of aripiprazole but is in need of additional ad-
ministration of aripiprazole, the injectable preparation is in a dosage
form of a prefilled sol-gel formed injection, and a series of the adminis-
trations allows the mean plasma level of aripiprazole to maintain 90 ng/

mL or more.



173

PCT/JP2021/014192

WO 2021/201238

[Fig. 1]

ISep) awn]
8 Fl

i i § 1

['i_.:]
Lo
]
=x

aastears

B850 J8ld B YR D 00k [ L 3IeTRdId Ly 40 UORERSIIILEY 3500 DN i
3saq 8614 B sy Bu (08 1) WE Siozeididing J0 UoRSIEILDY S50 SIGMAP] ——G—
; s ]

- 001

|
=
'}
g

~ Q0E

= 00t

~ 00§

~ 0104

B uo

2

=41UBoUD

&

(T



PCT/JP2021/014192

2/3

WO 2021/201238

[Fig. 2]

(fmp) e
m_m mw mw mm m

o
—
[t
=t
k aand
e
[

~ 0oL

- 002

ik : e

-k - 00G

3

- 004

BER0] BT pus yusesg By eye B go 19T WL 21eTeio ey O UONBASIURODY B900 B0 —————
HEO Upnod sul ssye B 0pg v e soeestiduy o unieasiunupy Sa00 spdungy
Ve ]

- 004

Valk=T =]l u'y!

()



3/3

PCT/JP2021/014192

WO 2021/201238

[Fig. 3]

£ Ol

{hep) oung

il
|

LN ] 7 Ppeesdiding Bagg jo aojeisuipy ofb

g

LS

HABEERSE

{IHEY O8] 05 111 MiyT e seeesdidy Buegggzs i aogessnaapy aBug B -

BB OUOCY

*




INTERNATIONAL SEARCH REPORT

International application No

PCT/JP2021/014192

A. CLASSIFICATION OF SUBJECT MATTER

INV. A61K31/496 A61K9/00
ADD.

A61P25/18

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

A61K A61P

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

CNS DRUGS,

pages 617-624, XP055590498,
AUCKLAND, NZ

ISSN: 1172-7047, DOI:
10.1007/s40263-017-0447-7
page 618, column 2

abstract

page 623, column 2, paragraph

Profile of a 2-Month Dose Regimen of
Aripiprazole Lauroxil: A Phase I Study and
a Population Pharmacokinetic Model",

vol. 31, no. 7, 8 June 2017 (2017-06-08),

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 20197099494 Al (KANEKO DAIKI [JP] ET 1,4-7,9,
AL) 4 April 2019 (2019-04-04) 10
paragraphs [0003], [0011], [0090],
[0156]; claims 1, 18, 28, 2

Y MARJIE L. HARD ET AL: "Pharmacokinetic 1-24

_/__

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

28 June 2021

Date of mailing of the international search report

06/07/2021

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Bergkemper, Victoria

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/JP2021/014192
C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y LESLIE CITROME: "Aripiprazole long-acting 1-24

injectable formulations for schizophrenia:
aripiprazole monohydrate and aripiprazole
lauroxil",

EXPERT REVIEW OF CLINICAL PHARMACOLOGY
20141101 EXPERT REVIEWS LTD. GBR,

vol. 9, no. 2,

19 December 2015 (2015-12-19), pages
169-186, XP055398416,

UK

ISSN: 1751-2433, DOI:
10.1586/17512433.2016.1121809

page 169, column 1

page 170

abstract

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/JP2021/014192
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2019099494 Al 04-04-2019 AR 090776 Al 03-12-2014
AU 2013253374 Al 23-10-2014
AU 2017228608 Al 05-10-2017
AU 2019200060 Al 31-01-2019
AU 2020204200 Al 16-07-2020
BR 112014026307 A2 27-06-2017
CA 2869889 Al 31-10-2013
CA 3120297 Al 31-10-2013
CN 104470499 A 25-03-2015
CN 108186556 A 22-06-2018
co 7151500 A2 29-12-2014
DK 2841054 T3 09-09-2019
EA 201491685 Al 30-04-2015
EP 2841054 Al 04-03-2015
EP 3539534 Al 18-09-2019
ES 2743706 T3 20-02-2020
HK 1206988 Al 22-01-2016
HK 1257028 Al 11-10-2019
HR P20191366 T1 27-12-2019
HU E045979 T2 28-01-2020
IL 235299 A 31-12-2019
Jo 3632 Bl 27-08-2020
JP 6234996 B2 22-11-2017
JP 6470378 B2 13-02-2019
JP 2015514751 A 21-05-2015
JP 2018048179 A 29-03-2018
JP 2019070028 A 09-05-2019
JP 2021008512 A 28-01-2021
KR 20150003861 A 09-01-2015
KR 20200064173 A 05-06-2020
LT 2841054 T 10-09-2019
MX 350241 B 20-09-2018
NZ 630335 A 29-07-2016
PH 12014502379 Al 12-01-2015
PH 12019500498 Al 02-03-2020
PL 2841054 T3 31-10-2019
PT 2841054 T 09-09-2019
SG 10201608753U A 29-12-2016
SG 10201913425V A 30-03-2020
SG 11201406451S A 27-11-2014
SI 2841054 T1 30-09-2019
TW 201350136 A 16-12-2013
TW 201900174 A 01-01-2019
UA 115444 C2 10-11-2017
US 2015093442 Al 02-04-2015
US 2018055941 Al 01-03-2018
US 2019099494 Al 04-04-2019
US 2019336607 Al 07-11-2019
US 2020179517 Al 11-06-2020
US 2021085794 Al 25-03-2021
WO 2013162048 Al 31-10-2013
ZA 201407335 B 26-06-2019

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - claims
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - wo-search-report
	Page 36 - wo-search-report
	Page 37 - wo-search-report

