Description

Title of Invention: Pharmaceutical composition including sodium akyl sulfate

Technicd Field
[0001]

The present invention relates to a pharmaceutical composition comprising (S)-1-(3-(4-
amino-3-((3,5-dimethoxyphenyl)ethynyl)-1H-pyrazol o[ 3,4-d] pyrimidin-1-yl)- 1-pyrrolidinyl)-
2-propen-1-one or a pharmaceutically acceptable salt thereof and sodium akyl sulfate, in

particular, the pharmaceutical composition for oral administration.

Background Art
[0002]

Bioavailability is an indicator showing the level of an administered drug to reach in
blood circulating throughout the body and to act thereon, and a clinically important parameter
that is closely associated with medicina effects and toxicity. In general, a drug having low
bioavailability may not provide expected medicinal effects, or due to large fluctuations in one
individual or between individuals, it may be difficult to predict and/or control medicinal effects
and toxicity. Accordingly, in the development of drug products, it is important to obtain
appropriatedrug bioavailability. Inthe caseof adrugfor oral administration, thedrug is affected
by absorption ratio from intestinal tract and the metabolism in the liver and/or intestinal tract. In
particular, in the case of a poorly water-soluble drug, it becomes important to improve the drug
dissolution from a formulation or the drug solubility in water to obtain appropriate
bioavailability.

[0003]

Asway for improving the dissolution or absorption of adrug, the particle size reduction

or solubilization of adrug substance, and a method of mixing a solubilizer such as a surfactant

with adrug substance have been generally known. However, preferable surfactants are different



depending on the structure and properties of an active ingredient and the type of the formulation,
and it is not easy to find an optimal formulation for a poorly water-soluble drug.
[0004]

It has been known that sodium lauryl sulfate, one of anionic surfactants, can beincluded
in a pharmaceutical formulation, as a stabilizer, a surfactant, alubricant, a solubilizer, a base, a
binder, abrightener, an excipient, adisintegrant, an emulsifier, afoaming agent, a dispersant, or
the like. For example, it was reported that sodium lauryl sulfate was added to granules
containing a specific compound as a solubilizing agent to prepare a pharmaceutical formulation
(Patent Literature 1).

[0005]

On the other hand, as a compound having excellent FGFR inhibitory action and
exhibiting antitumor  activity, (S)-1-(3-(4-amino-3-((3,5-dimethoxyphenyl)ethynyl)-1H-
pyrazol o] 3,4-d] pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one (hereinafter also referred to as
"Compound A") has been reported (Patent Literatures 2 to 6).

Regarding Compound A, neither the improvement of the dissolution thereof, nor the

combined use of Compound A with sodium alkyl sulfate for other purposes has been reported.
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[0007]

While Compound A has excellent FGFR inhibitory action and antitumor activity, there
was room for improvement in ensuring appropriate bioavailability when formulated. For
example, improvement of the dissolution in aneutral pH range and the absorption of Compound
A has been required. Accordingly, it is an object of the present invention to provide a
pharmaceutical composition comprising Compound A or a pharmaceutically acceptable salt

thereof, having more excellent dissolution, stability, and absorption, and being easily produced.

Solution to Problem
[0008]

The present inventors have added various compounds into a composition comprising
Compound A or a pharmaceutically acceptable salt thereof, and conducted various studies
regarding the presence or absence of the effect of improving dissolution, stability and absorption
of Compound A. Asaresult, it was found that, by adding sodium alkyl sulfate to Compound A
or a pharmaceutically acceptable salt thereof, a pharmaceutical composition having excellent
dissolution, stability and absorption and aso excellent manufacturability can be obtained. The
present inventors have further conducted studies to find more effective excipients to be used in
the pharmaceutical composition comprising Compound A or a pharmaceutically acceptable salt
thereof and sodium aky! sulfate, thereby achieving the present invention.

[0009]

Specifically, the present invention relates to the following [1] to [15].

[1] A pharmaceutical composition comprising (95)-1-(3-(4-amino-3-((3,5-
dimethoxyphenyl)ethynyl)-1H-pyrazol o[ 3,4-d] pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one
having the following structure, or a pharmaceutically acceptable salt thereof, and sodium lauryl
sulfate:
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[2] The composition according to [1] above, comprising sodium lauryl sulfate in arange of

0.05 to 15 parts by mass, relative to 1 pat by mass of (S)-1-(3-(4-amino-3-((3,5-
dimethoxyphenyl)ethynyl)-1H-pyrazol o[ 3,4-d] pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one.
[3] The composition according to [1] or [2] above, comprising sodium lauryl sulfate in a
range of 0.2 to 5 parts by mass, relative to 1 part by mass of (S)-1-(3-(4-amino-3-((3,5-
dimethoxyphenyl)ethynyl)-1H-pyrazol o[ 3,4-d] pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one.
[4] The composition according to any one of [1] to [3] above, further comprising at least
one compound selected from the group consisting of crospovidone, carmellose sodium, and
carmellose calcium.

[9] The composition according to [4] above, comprising crospovidone.

[6] The composition according to any one of [1] to [5] above, comprising sodium lauryl
sulfate in arange of 0.2 to 5 parts by mass, and further comprising crospovidone in arange of
0.2 to 5 pats by mass, relaive to 1 pat by mass of (S)-1-(3-(4-amino-3-((3,5-
dimethoxyphenyl)ethynyl)-1H-pyrazol o[ 3,4-d] pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one.
[7] The composition according to any one of [1] to [6] above, further comprising at least
one compound selected from the group consisting of D-mannitol and lactose.

[8] The composition according to any one of [1] to [ 7] above, intheform of syrup, apowder,
agranule, atablet, or acapsule.

[9] A method for improving the dissolution of (9)-1-(3-(4-amino-3-((3,5-



dimethoxyphenyl)ethynyl)-1H-pyrazol o[ 3,4-d] pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one
from a  pharmaceutical composition comprising (9)-1-(3-(4-amino-3-((3,5-
dimethoxyphenyl)ethynyl)-1H-pyrazol o[ 3,4-d] pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one
or a pharmaceutically acceptable sat thereof, wherein the method comprises adding sodium
lauryl sulfate to the pharmaceutical composition.
[10] A method for improving the absorption of (S)-1-(3-(4-amino-3-((3,5-
dimethoxyphenyl)ethynyl)-1H-pyrazol o[ 3,4-d] pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one,
wherein the method comprises adding sodium lauryl sulfate to a pharmaceutical composition
comprising (5)-1-(3-(4-amino-3-((3,5-dimethoxyphenyl)ethynyl)-1H-pyrazol o[ 3,4-
d]pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one or a pharmaceutically acceptable salt thereof.
[11] A method for improving the manufacturability of a pharmaceutical composition
comprising (5)-1-(3-(4-amino-3-((3,5-dimethoxyphenyl)ethynyl)-1H-pyrazol o[ 3,4-
d]pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one or a pharmaceutically acceptable salt thereof,
wherein the method comprises adding sodium lauryl sulfate to the pharmaceutical composition.
[12] Use of sodium lauryl sulfate for improving the dissolution of (S)-1-(3-(4-amino-3-((3,5-
dimethoxyphenyl)ethynyl)-1H-pyrazol o[ 3,4-d] pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one
or a pharmaceutically acceptable salt thereof.
[13] Use of sodium lauryl sulfate for improving the absorption of (S)-1-(3-(4-amino-3-((3,5-
dimethoxyphenyl)ethynyl)-1H-pyrazol o[ 3,4-d] pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one
or a pharmaceutically acceptable salt thereof.
[14] Use of sodium lauryl sulfate for improving the manufacturability of a pharmaceutical
composition comprising (5)-1-(3-(4-amino-3-((3,5-dimethoxyphenyl)ethynyl )-1H-
pyrazol o[ 3,4-d]pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one  or a pharmaceutically
acceptable salt thereof.
[15] Use of sodium lauryl sulfate for producing a pharmaceutical composition comprising
(5)-1-(3-(4-amino-3-((3,5-dimethoxyphenyl)ethynyl)-1H-pyrazol o[ 3,4-d] pyrimidin-1-yl)-1-
pyrrolidinyl)-2-propen-1-one or a pharmaceutically acceptable salt thereof.

The present description includes the content disclosed in Japanese Patent Application
No. 2018-051620, from which the present application claims priority.



Advantageous Effects of Invention
[0010]

The present invention can provide a pharmaceutica composition comprising
Compound A or a pharmaceutically acceptable salt thereof and sodium alkyl sulfate, which has
excellent dissolution, stability and absorption, and is also excellent in terms of manufacturability

such as lubricative property and flowability.

Brief Description of Drawings

[0011]

[Figure 1] Figure 1 showstheresults of evaluation of the g ection force required when the tabl ets
of Formulation Example 37 and Comparative Example 20 are discharged from a tableting

machine.

Description of Embodiments
[0012]

The pharmaceutical composition of the present invention comprises, as an active
ingredient, Compound A or a pharmaceuticaly acceptable salt thereof. The pharmaceutical
composition of the present invention may also comprise other active ingredients, as long as it
exhibits the effects of the present invention. The structure of Compound A ((S)-1-(3-(4-amino-
3-((3,5-dimethoxyphenyl)ethynyl)-1H-pyrazol o[ 3,4-d] pyrimidin-1-yl)-1-pyrrolidinyl)-2-
propen-1-one) is shown below.

[0013]

[Formula 2]
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[0014]

Compound A or a pharmaceutically acceptable salt thereof may be solvated (for
example, hydrated) or unsolvated. In the present invention, both of solvated and unsolvated
forms are included in "Compound A or a pharmaceutically acceptable salt thereof.” The
pharmaceutically acceptable salt of Compound A is not particularly limited, and examples
thereof may include: addition salts with inorganic acids such as hydrochloric acid and sulfuric
acid; addition salts with organic acids such as acetic acid, citric acid, tartaric acid and maleic
acid; salts with alkali metals such as potassium and sodium; salts with alkaline earth metals such
as calcium and magnesium; and salts with organic bases such as ammonium salts, ethylamine
salts and arginine salts. Compound A or a pharmaceutically acceptable salt thereof can be
produced, for example, by the method described in Patent Literature 2 or 5. In the present
description, the term "Compound A" is intended to include the pharmaceutically acceptable
"salt" of Compound A and the above-described "solvate."”

[0015]

From the viewpoint of dissolution, stability, absorption, manufacturability, etc., the
amount of Compound A or a pharmaceutically acceptable salt thereof used in the present
invention is preferably 1% to 50% by mass, more preferably 2% to 30% by mass, and further
preferably 3% to 18% by mass, based on the total amount of the pharmaceutical composition.

[0016]



In order to improve bioavailability of Compound A after administration, it is required
to improve, in particular, the dissolution from the formulation in vivo, and the absorption into a
body of Compound A.

As described above, a solubilizer may generally be used for a pharmaceutical
composition comprising a poorly water-soluble active ingredient. Examples of solubilizers may
include a surfactant, a polyether compound, and a poloxamer. Examples of surfactants may
include alkyl sulfate, sucrose fatty acid ester (DK ester, etc.), polysolvate (Tween 20, Tween 60,
Tween 80, etc.), and polyoxyethylene castor oil (Cremophor, Cremophor EL, etc.). Examples
of polyether compounds may include polyethylene glycol (PEG400, PEG4000, PEG6000,
Macrogol, etc.). The poloxamer may be, for example, Lutrol (Lutrol F68, etc.).

[0017]

When sodium alkyl sulfate was used as a solubilizer, the solubility of Compound A
could be significantly enhanced, in comparison to the use of other solubilizers. In addition, the
use of sodium alkyl sulfate could not only maintain the chemical stability of Compound A and
the physical stability of the dosage form of the pharmaceutical composition, but could also
enhance the absorption of Compound A when administered orally.

[0018]

Sodium alkyl sulfate may be, for example, those having an alkyl group containing 10
to 18 carbon atoms. Specific examples thereof may include sodium decyl sulfate, sodium lauryl
sulfate (also referred to as "SLS" or "sodium dodecyl sulfate (SLS)"), sodium tetradecyl sulfate,
sodium cetyl sulfate (sodium hexadecyl sulfate), and sodium stearyl sulfate (sodium octadecyl
sulfate). From the viewpoint of dissolution, stability, absorption, manufacturability, etc., the
sodium alkyl sulfate used in the present invention is preferably sodium lauryl sulfate. Assodium
lauryl sulfate, NIKKOL SLS (manufactured by Nikko Chemicals Co., Ltd.), Emal OS (Kao
Corporation), or Kolliphor SLS (BASF Corporation) can be obtained and suitably used.

[0019]

From the same viewpoint as mentioned above, sodium alkyl sulfate can be used in a

range of 0.01 to 25 parts by mass, relative to 1 part by mass of Compound A, preferably 0.05 to

15 parts by mass, more preferably 0.1 to 10 parts by mass, even more preferably 0.2 to 5 parts



by mass, further preferably 0.25 to 3 parts by mass, still further preferably 0.75 to 1.5 parts by
mass, and particularly preferably 1 part by mass, relative to 1 part by mass of Compound A.
Moreover, sodium alkyl sulfate is preferably used in an amount of 1% to 50% by mass, based
on the total amount of the pharmaceutical composition, and more preferably 2% to 30% by mass,
even more preferably 3% to 18% by mass, further preferably 4% to 12% by mass, and
particularly preferably 4% to 5% by mass, 6% to 7% by mass, or 9% to 10% by mass, based on
the total amount of the pharmaceutical composition.

[0020]

The term "dissolution” used herein means the dissolution of Compound A from a
composition comprising Compound A (a pharmaceutical formulation). The dissolution can be
examined according to the dissolution test method (paddle method) of the Japanese
Pharmacopoeia 16th Edition. The improvement of the dissolution can be judged with a reduction
in the disintegration time, or the dissolution ratio when an equilibrium state is achieved. By
improving the dissolution of Compound A from a pharmaceutical formulation, the medicinal
effects of Compound A as an active ingredient can be more appropriately exhibited.

The term "stability” used herein includes both the stability of a formulation including a
pharmaceutical composition, and the chemical stability of Compound A. The improvement of
stability can be judged by comparing the state of a pharmaceutical formulation before and after
storage of the pharmaceutical formulation under the same conditions, and also by comparing the
chemical purity of Compound A using high performance liquid chromatography or the like.
Considering the storage and distribution of pharmaceutical products, the improvement of
stability is always an extremely important object for pharmaceutical compositions.

[0021]

The term "absorption™ used herein means the absorption of Compound A into the body
of a subject to whom Compound A has been administered. The absorption can be confirmed
using area under blood concentration-time curve (AUC), maximum blood concentration (Cmax),
etc. after the dissolved Compound A has been absorbed into the body of a subject, as described
above. The improvement of absorption can be judged based on an increase in the AUC or Cmax

value. Moreover, the absorption rate of Compound A after administration of a pharmaceutical



formulation can be evaluated based on time to attain maximum blood concentration (Tmax). As
a result of the improvement of absorption evaluated by these parameters, the intended effects of
Compound A can be more favorably exhibited, thereby leading to optimization of the
administration schedule.

[0022]

Furthermore, the term "manufacturability” used herein means a property capable of
easily producing a pharmaceutical composition comprising an active ingredient and sodium
alkyl sulfate, and it includes a property capable of easily manufacturing a pharmaceutical
composition having excellent lubricative property or flowability. In the present invention, it has
been revealed that the ingredient satisfying all of the dissolution, absorption, and
manufacturability is sodium alkyl sulfate described above.

[0023]

The term "lubricative property™ used herein means the property that powders, such as
granulated products or granules used in the production of a tablet, do not adhere to a tableting
machine or the like. The lubricative property can be confirmed by not observing "sticking”, by
which a pharmaceutical formulation adheres to the punch of a tableting machine, or by not
observing "binding" by which a pharmaceutical formulation adheres to the die thereof. The
lubricative property can also be confirmed by the fact that the ejection force generated upon the
ejection of a tablet does not increase. By improving the lubricative property upon the production
of a pharmaceutical formulation, tablets can be produced without impairing the produced tablets
or production machines such as a tableting machine.

[0024]

The term "flowability” used herein means the easy flow of a pharmaceutical
composition before granulation. The flowability can be evaluated based on a repose angle or
compressibility index. In a fluidized bed granulation step, it is difficult to fluidize powders
having significantly low flowability, and thus, it may be impossible to granulate such powders.
By improving the flowability of powders, granulation of the powders can be promoted, so that
homogeneous granulated products can be obtained.

[0025]

10



The excipients used in the pharmaceutical composition of the present invention are not
particularly limited to the above-described excipients, as long as they are generally used for
formulations in the pharmaceutical field. For example, a glidant, an excipient, a binder, a
lubricant, a coloring agent, a disintegrant and the like can be used.

[0026]

Examples of glidants may include silicon dioxide, sodium silicate, talc, and magnesium
stearate.

Examples of excipients may include lactose (including lactose hydrate), corn starch,
microcrystalline cellulose, and D-mannitol.

[0027]

Examples of binders may include hydroxypropyl cellulose, hypromellose and polyvinyl
alcohol.

Examples of lubricants may include hardened oil, sucrose fatty acid ester, sodium lauryl
sulfate, magnesium stearate and stearic acid.

Examples of coloring agents may include edible yellow No. 5 pigment, edible blue No.
2 pigment, edible lake pigment, iron sesquioxide, yellow iron sesquioxide, and titanium oxide.
[0028]

Examples of coating agents may include hydroxypropylmethyl cellulose (hypromellose,
TC-5, METOLOSE, etc.) and polyethylene glycol (PEG400, PEG1500, PEG4000, PEG6000,
Macrogol 400, Macrogol 1500, Macrogol 4000, Macrogol 6000, etc.).

[0029]

Examples of disintegrants may include low-substituted hydroxypropyl cellulose, corn
starch, partially pregelatinized starch, microcrystalline cellulose, carmellose sodium, carmellose
calcium, D-mannitol, and crospovidone. Among these, microcrystalline cellulose, D-mannitol,
or crospovidone is preferable.

[0030]

In the present invention, the pharmaceutical composition comprising Compound A or

a pharmaceutically acceptable salt thereof and sodium alkyl sulfate may further comprise a

disintegrant.
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Crospovidone (cross-linked PVP) used as a disintegrant is a commercially available
pharmaceutical product excipient. In the present invention, the amount of crospovidone is 1%
to 20% by mass, and preferably 2% to 15% by mass, based on the amount of the entire
pharmaceutical composition.

[0031]

In addition, crospovidone is used in an amount of 0.1 to 20 parts by mass, preferably
0.2 to 5 parts by mass, more preferably 0.2 to 3 parts by mass, and particularly preferably 0.9 to
1.1 parts by mass, 1.4 to 1.6 parts by mass, or 1.9 to 2.1 parts by mass, relative to 1 part by mass
of Compound A.

Moreover, crospovidone is used in an amount of 0.1 to 20 parts by mass, preferably 0.2
to 5 parts by mass, more preferably 0.2 to 3 parts by mass, and particularly preferably 0.9 to 1.1
parts by mass, 1.4 to 1.6 parts by mass, or 1.9 to 2.1 parts by mass, relative to 1 part by mass of
sodium alkyl sulfate.

[0032]

In the present invention, the pharmaceutical composition comprising Compound A or
a pharmaceutically acceptable salt thereof and sodium alkyl sulfate may further comprise
carmellose sodium as a disintegrant.

Carmellose sodium is a pharmaceutical product excipient. In the present invention, the
amount of carmellose sodium is 1% to 10% by mass based on the amount of the entire
pharmaceutical composition.

[0033]

In addition, carmellose sodium is used in an amount of 0.1 to 5 parts by mass, preferably
0.2 to 2 parts by mass, and particularly preferably 0.2 to 0.4 parts by mass, or 0.9 to 1.2 parts by
mass, relative to 1 part by mass of Compound A.

Moreover, carmellose sodium is used in an amount of 0.1 to 5 parts by mass, more
preferably 0.2 to 2 parts by mass, and particularly preferably 0.2 to 0.4 parts by mass, or 0.9 to
1.2 parts by mass, relative to 1 part by mass of sodium alkyl sulfate.

[0034]

12



In the present invention, the pharmaceutical composition comprising Compound A or
a pharmaceutically acceptable salt thereof and sodium alkyl sulfate may further comprise
carmellose calcium as a disintegrant. In the present invention, the amount of carmellose calcium
is 1% to 10% by mass based on the amount of the entire pharmaceutical composition.

[0035]

In addition, carmellose calcium is used in an amount of 0.1 to 5 parts by mass,
preferably 0.2 to 2 parts by mass, and particularly preferably 0.2 to 0.4 parts by mass, or 0.9 to
1.2 parts by mass, relative to 1 part by mass of Compound A.

Moreover, carmellose calcium is used in an amount of 0.1 to 5 parts by mass, more
preferably 0.2 to 2 parts by mass, and particularly preferably 0.2 to 0.4 parts by mass, or 0.9 to
1.2 parts by mass, relative to 1 part by mass of sodium alkyl sulfate.

[0036]

In the present invention, the pharmaceutical composition comprising Compound A or
a pharmaceutically acceptable salt thereof and sodium alkyl sulfate may further comprise D-
mannitol as a disintegrant.

D-mannitol used as a disintegrant has been known as a disintegrant used in an oral fast
disintegrant. The amount of D-mannitol that can be used in the present invention is 10% to 80%
by mass, preferably 15% to 70% by mass, and more preferably 20% to 60% by mass, based on
the entire pharmaceutical composition.

[0037]

Moreover, the amount of D-mannitol that can be used in the present invention is 1 to
20 parts by mass, preferably 2 to 15 parts by mass, more preferably 2 to 12 parts by mass, and
particularly preferably 2 to 4 parts by mass, 6 to 8 parts by mass, or 9 to 11 parts by mass, relative
to 1 part by mass of Compound A.

[0038]

In the present invention, the pharmaceutical composition comprising Compound A or

a pharmaceutically acceptable salt thereof and sodium alkyl sulfate may further comprise lactose

as an excipient.
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The amount of lactose that can be used in the present invention is 1% to 80% by mass,
preferably 2% to 70% by mass, and more preferably 3% to 60% by mass, based on the entire
pharmaceutical composition.

[0039]

Moreover, the amount of lactose that can be used in the present invention is 1 to 30
parts by mass, preferably 1 to 10 parts by mass, more preferably 1 to 5 parts by mass, and
particularly preferably 1 to 2 parts by mass, or 4 to 5 parts by mass, relative to 1 part by mass of
Compound A.

[0040]

The pharmaceutical composition of the present invention may be, for example, a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, and also comprising sodium alkyl sulfate. The
pharmaceutical composition of the present invention is preferably a pharmaceutical composition
comprising, as an active ingredient, Compound A or a pharmaceutically acceptable salt thereof,
and also comprising sodium lauryl sulfate.

[0041]

The pharmaceutical composition of the present invention is more preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, and comprising 0.05 to 15 parts by mass of sodium
lauryl sulfate relative to 1 part by mass of Compound A.

The pharmaceutical composition of the present invention is even more preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, and comprising 0.1 to 10 parts by mass of sodium
lauryl sulfate relative to 1 part by mass of Compound A.

[0042]

The pharmaceutical composition of the present invention is further preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, and comprising 0.2 to 5 parts by mass of sodium lauryl

sulfate relative to 1 part by mass of Compound A.

14



The pharmaceutical composition of the present invention is further preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, and comprising 0.25 to 3 parts by mass of sodium
lauryl sulfate relative to 1 part by mass of Compound A.

[0043]

The pharmaceutical composition of the present invention is still further preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, and also comprising 0.75 to 1.5 parts by mass of
sodium lauryl sulfate relative to 1 part by mass of Compound A.

The pharmaceutical composition of the present invention is still further preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, and also comprising 1 part by mass of sodium lauryl
sulfate relative to 1 part by mass of Compound A.

[0044]

The pharmaceutical composition of the present invention is particularly preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, also comprising 1 part by mass of sodium lauryl sulfate
relative to 1 part by mass of Compound A, and further comprising one excipient selected from
the group consisting of crospovidone, carmellose sodium, and carmellose calcium.

[0045]

In another embodiment, the pharmaceutical composition of the present invention is
preferably a pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, also comprising sodium lauryl sulfate, and further
comprising one or more excipients selected from the group consisting of crospovidone,
carmellose sodium, and carmellose calcium.

The pharmaceutical composition of the present invention is more preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, also comprising sodium lauryl sulfate, and further

comprising 0.1 to 20 parts by mass of one excipient selected from the group consisting of
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crospovidone, carmellose sodium, and carmellose calcium, relative to 1 part by mass of
Compound A.
[0046]

The pharmaceutical composition of the present invention is even more preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, also comprising sodium lauryl sulfate, and further
comprising 0.2 to 5 parts by mass of crospovidone relative to 1 part by mass of Compound A.

The pharmaceutical composition of the present invention is further preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, also comprising sodium lauryl sulfate, and further
comprising 0.2 to 3 parts by mass of crospovidone relative to 1 part by mass of Compound A.
[0047]

The pharmaceutical composition of the present invention is particularly preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, also comprising sodium lauryl sulfate, and further
comprising 0.9 to 1.1 parts by mass, 1.4 to 1.6 parts by mass, or 1.9 to 2.1 parts by mass of
crospovidone, relative to 1 part by mass of Compound A.

[0048]

In another embodiment, the pharmaceutical composition of the present invention is
preferably a pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, also comprising sodium lauryl sulfate, and further
comprising crospovidone.

[0049]

The pharmaceutical composition of the present invention is more preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, also comprising 0.1 to 10 parts by mass of sodium
lauryl sulfate relative to 1 part by mass of Compound A, and further comprising 0.1 to 20 parts
by mass of crospovidone relative to 1 part by mass of Compound A.

[0050]
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The pharmaceutical composition of the present invention is even more preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, also comprising 0.25 to 3 parts by mass of sodium
lauryl sulfate relative to 1 part by mass of Compound A, and further comprising 0.2 to 5 parts
by mass of crospovidone relative to 1 part by mass of Compound A.

[0051]

The pharmaceutical composition of the present invention is further preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, also comprising 0.75 to 1.5 parts by mass of sodium
lauryl sulfate relative to 1 part by mass of Compound A, and further comprising 0.2 to 3 parts
by mass of crospovidone relative to 1 part by mass of Compound A.

[0052]

The pharmaceutical composition of the present invention is particularly preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, also comprising 1 part by mass of sodium lauryl sulfate
relative to 1 part by mass of Compound A, and further comprising 0.9 to 1.1 parts by mass, 1.4
to 1.6 parts by mass, or 1.9 to 2.1 parts by mass of crospovidone, relative to 1 part by mass of
Compound A.

[0053]

In another embodiment, the pharmaceutical composition of the present invention is
preferably a pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, also comprising sodium lauryl sulfate, and further
comprising one or more excipients selected from the group consisting of crospovidone,
carmellose sodium, and carmellose calcium.

The pharmaceutical composition of the present invention is more preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, also comprising sodium lauryl sulfate, further
comprising one or more excipients selected from the group consisting of crospovidone,

carmellose sodium, and carmellose calcium, and further comprising D-mannitol.
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[0054]

The pharmaceutical composition of the present invention is even more preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, also comprising sodium lauryl sulfate, further
comprising one or more excipients selected from the group consisting of crospovidone,
carmellose sodium, and carmellose calcium, and further comprising 1 to 20 parts by mass of D-
mannitol relative to 1 part by mass of Compound A.

The pharmaceutical composition of the present invention is further preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, also comprising sodium lauryl sulfate, further
comprising one or more excipients selected from the group consisting of crospovidone,
carmellose sodium, and carmellose calcium, and further comprising 2 to 12 parts by mass of D-
mannitol relative to 1 part by mass of Compound A.

[0055]

The pharmaceutical composition of the present invention is particularly preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, also comprising sodium lauryl sulfate, further
comprising one or more excipients selected from the group consisting of crospovidone,
carmellose sodium, and carmellose calcium, and further comprising 2 to 4 parts by mass, 6 to 8
parts by mass, or 9 to 11 parts by mass of D-mannitol, relative to 1 part by mass of Compound
A.

[0056]

In a further embodiment, the pharmaceutical composition of the present invention is
preferably a pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, also comprising sodium lauryl sulfate, further
comprising one or more excipients selected from the group consisting of crospovidone,
carmellose sodium, and carmellose calcium, and further comprising one or more excipients
selected from the group consisting of D-mannitol and lactose.

[0057]
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The pharmaceutical composition of the present invention is more preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, also comprising sodium lauryl sulfate, further
comprising one or more excipients selected from the group consisting of crospovidone,
carmellose sodium, and carmellose calcium, further comprising D-mannitol, and further
comprising 1 to 30 parts by mass of lactose relative to 1 part by mass of Compound A.

[0058]

The pharmaceutical composition of the present invention is further preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, also comprising sodium lauryl sulfate, further
comprising one or more excipients selected from the group consisting of crospovidone,
carmellose sodium, and carmellose calcium, further comprising D-mannitol, and further
comprising 1 to 10 parts by mass of lactose relative to 1 part by mass of Compound A.

[0059]

The pharmaceutical composition of the present invention is particularly preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, also comprising sodium lauryl sulfate, further
comprising one or more excipients selected from the group consisting of crospovidone,
carmellose sodium, and carmellose calcium, further comprising 2 to 12 parts by mass of D-
mannitol relative to 1 part by mass of Compound A, and further comprising 1 to 5 parts by mass
of lactose relative to 1 part by mass of Compound A.

[0060]

In a further embodiment, the pharmaceutical composition of the present invention is
preferably a pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, also comprising sodium lauryl sulfate, and further
comprising D-mannitol.

[0061]
The pharmaceutical composition of the present invention is more preferably a

pharmaceutical composition comprising, as an active ingredient, Compound A or a
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pharmaceutically acceptable salt thereof, also comprising sodium lauryl sulfate, and further
comprising 1 to 20 parts by mass of D-mannitol relative to 1 part by mass of Compound A.

The pharmaceutical composition of the present invention is further preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, also comprising sodium lauryl sulfate, and further
comprising 2 to 15 parts by mass of D-mannitol relative to 1 part by mass of Compound A.
[0062]

The pharmaceutical composition of the present invention is particularly preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, also comprising sodium lauryl sulfate, further
comprising 2 to 12 parts by mass of D-mannitol relative to 1 part by mass of Compound A, and
further comprising one or more excipients selected from the group consisting of crospovidone,
carmellose sodium, and carmellose calcium.

[0063]

In a further embodiment, the pharmaceutical composition of the present invention is
preferably a pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, also comprising sodium lauryl sulfate, and further
comprising lactose.

[0064]

The pharmaceutical composition of the present invention is more preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, also comprising sodium lauryl sulfate, and further
comprising 1 to 30 parts by mass of lactose relative to 1 part by mass of Compound A.

The pharmaceutical composition of the present invention is further preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, also comprising sodium lauryl sulfate, and further
comprising 1 to 10 parts by mass of lactose relative to 1 part by mass of Compound A.

[0065]

The pharmaceutical composition of the present invention is particularly preferably a
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pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, also comprising sodium lauryl sulfate, further
comprising 1 to 5 parts by mass of lactose relative to 1 part by mass of Compound A, and further
comprising one or more excipients selected from the group consisting of crospovidone,
carmellose sodium, and carmellose calcium.

[0066]

In a further embodiment, the pharmaceutical composition of the present invention is
preferably a pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, and also comprising sodium lauryl sulfate,
crospovidone, lactose, and D-mannitol.

[0067]

The pharmaceutical composition of the present invention is more preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, and also comprising 0.01 to 25 parts by mass of sodium
lauryl sulfate, 0.1 to 20 parts by mass of crospovidone, 0.1 to 20 parts by mass of D-mannitol,
and 0.1 to 30 parts by mass of lactose, relative to 1 part by mass of Compound A.

[0068]

The pharmaceutical composition of the present invention is even more preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, and also comprising 0.1 to 10 parts by mass of sodium
lauryl sulfate, 0.1 to 20 parts by mass of crospovidone, 0.1 to 20 parts by mass of D-mannitol,
and 0.1 to 30 parts by mass of lactose, relative to 1 part by mass of Compound A.

[0069]

The pharmaceutical composition of the present invention is further preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, and also comprising 0.2 to 5 parts by mass of sodium
lauryl sulfate, 0.1 to 20 parts by mass of crospovidone, 0.1 to 20 parts by mass of D-mannitol,
and 0.1 to 30 parts by mass of lactose, relative to 1 part by mass of Compound A.

[0070]
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The pharmaceutical composition of the present invention is still further preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, and also comprising 0.25 to 3 parts by mass of sodium
lauryl sulfate, 0.1 to 20 parts by mass of crospovidone, 0.1 to 20 parts by mass of D-mannitol,
and 0.1 to 30 parts by mass of lactose, relative to 1 part by mass of Compound A.

[0071]

The pharmaceutical composition of the present invention is still further preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, and also comprising 0.75 to 1.5 parts by mass of
sodium lauryl sulfate, 0.1 to 20 parts by mass of crospovidone, 0.1 to 20 parts by mass of D-
mannitol, and 0.1 to 30 parts by mass of lactose, relative to 1 part by mass of Compound A.
[0072]

The pharmaceutical composition of the present invention is still further preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, and also comprising 0.75 to 1.5 parts by mass of
sodium lauryl sulfate, 0.2 to 5 parts by mass of crospovidone, 0.1 to 20 parts by mass of D-
mannitol, and 0.1 to 30 parts by mass of lactose, relative to 1 part by mass of Compound A.
[0073]

The pharmaceutical composition of the present invention is still further preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, and also comprising 0.75 to 1.5 parts by mass of
sodium lauryl sulfate, 0.2 to 3 parts by mass of crospovidone, 0.1 to 20 parts by mass of D-
mannitol, and 0.1 to 30 parts by mass of lactose, relative to 1 part by mass of Compound A.
[0074]

The pharmaceutical composition of the present invention is still further preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, and also comprising 0.75 to 1.5 parts by mass of
sodium lauryl sulfate, 0.2 to 3 parts by mass of crospovidone, 2 to 15 parts by mass of D-mannitol,

and 1 to 10 parts by mass of lactose, relative to 1 part by mass of Compound A.
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[0075]

The pharmaceutical composition of the present invention is much further preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, and also comprising 0.75 to 1.5 parts by mass of
sodium lauryl sulfate, 0.2 to 3 parts by mass of crospovidone, 2 to 12 parts by mass of D-mannitol,
and 1 to 5 parts by mass of lactose, relative to 1 part by mass of Compound A.

[0076]

The pharmaceutical composition of the present invention is particularly preferably a
pharmaceutical composition comprising, as an active ingredient, Compound A or a
pharmaceutically acceptable salt thereof, and also comprising 1 part by mass of sodium lauryl
sulfate, 0.9 to 1.1 parts by mass, 1.4 to 1.6 parts by mass, or 1.9 to 2.1 parts by mass of
crospovidone, 2 to 4 parts by mass, 6 to 8 parts by mass, or 9 to 11 parts by mass of D-mannitol,
and 1 to 2 parts by mass, or 4 to 5 parts by mass of lactose, relative to 1 part by mass of
Compound A.

[0077]

For the pharmaceutical composition of the present invention, a common administration
route, such as oral administration, transdermal administration, intraperitoneal administration or
intravenous administration, can be adopted. Among these, oral administration is preferable.
Accordingly, in a preferred embodiment, the pharmaceutical composition of the present
invention is a pharmaceutical composition for oral administration comprising Compound A and
sodium alkyl sulfate.

[0078]

Examples of pharmaceutical compositions for oral administration may include, but are
not limited to, syrup, a powder, a granule, a tablet, and a capsule.

The pharmaceutical composition of the present invention can be produced by a known
method for producing a pharmaceutical formulation. For example, a granulated material can be
produced by a granulation method, a fluidized bed granulation method, an agitation granulation
method, a tumbling fluidized bed granulation method, an extrusion granulation method, a spray

granulation method, a crushing granulation method, and the like.
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[0079]

When the pharmaceutical composition of the present invention is formulated into a
tablet, the surface of the tablet may be coated, so as to produce a pharmaceutical composition
for oral administration, which is stable and easy to take. Coating includes film coating and sugar
coating. Examples of a coating agent may include hypromellose, ethyl cellulose, hydroxypropyl
cellulose, polyvinyl alcohol, and white sugar.

In addition, in order to obtain a pharmaceutical composition for oral administration that
Is easy to take, various types of flavors, such as orange and lemon flavors, can be used as
flavoring agents, and also, I-menthol, camphor, mint, and the like can be used as corrigents for
the pharmaceutical composition of the present invention.

[0080]

Since Compound A has excellent EGFR inhibitory activity, the pharmaceutical
composition of the present invention is useful as an antitumor agent. The cancer as a target is
not particularly limited, and examples of the cancer may include head and neck cancer,
gastrointestinal cancer [e.g., esophageal cancer, stomach cancer, gastrointestinal stromal tumor,
duodenal cancer, liver cancer, biliary tract cancer (for example, gallbladder and/or bile duct
cancer , etc.), pancreatic cancer, small intestine cancer, large bowel cancer (for example,
colorectal cancer, colon cancer, rectal cancer, etc.), etc.], lung cancer, breast cancer, ovarian
cancer, uterine cancer (for example, cervical cancer, endometrial cancer, etc.), kidney cancer,
bladder cancer, prostate cancer, urothelial carcinoma, bone and soft tissue sarcoma, blood cancer
(for example, B-cell lymphoma, chronic lymphocytic leukemia, peripheral T-cell lymphoma,
myelodysplastic syndrome, acute myelogenous leukemia, acute lymphocytic leukemia, etc.),
multiple myeloma, skin cancer, and mesothelioma.

[0081]

Accordingly, the present invention provides a pharmaceutical composition for use in
treating or preventing tumor selected from head and neck cancer, gastrointestinal cancer [e.g.,
esophageal cancer, stomach cancer, gastrointestinal stromal tumor, duodenal cancer, liver cancer,
biliary tract cancer (for example, gallbladder and/or bile duct cancer , etc.), pancreatic cancer,

small intestine cancer, large bowel cancer (for example, colorectal cancer, colon cancer, rectal
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cancer, etc.), etc.], lung cancer, breast cancer, ovarian cancer, uterine cancer (for example,
cervical cancer, endometrial cancer, etc.), kidney cancer, bladder cancer, prostate cancer,
urothelial carcinoma, bone and soft tissue sarcoma, blood cancer (for example, B-cell lymphoma,
chronic lymphocytic leukemia, peripheral T-cell lymphoma, myelodysplastic syndrome, acute
myelogenous leukemia, acute lymphocytic leukemia, etc.), multiple myeloma, skin cancer, and
mesothelioma.

[0082]

In another aspect, the present invention provides a method for improving the dissolution
of Compound A from a pharmaceutical composition comprising Compound A or a
pharmaceutically acceptable salt thereof, which is characterized in that it comprises adding
sodium lauryl sulfate to the pharmaceutical composition.

[0083]

In another aspect, the present invention provides a method for improving the absorption
of Compound A, which is characterized in that it comprises adding sodium lauryl sulfate to a
pharmaceutical composition comprising Compound A or a pharmaceutically acceptable salt
thereof.

[0084]

In another aspect, the present invention provides a method for improving
manufacturability, which is characterized in that it comprises adding sodium lauryl sulfate to a
pharmaceutical composition comprising Compound A or a pharmaceutically acceptable salt
thereof.

[0085]

In another aspect, the present invention provides use of sodium lauryl sulfate for
improving the dissolution of Compound A or a pharmaceutically acceptable salt thereof.
[0086]

In another aspect, the present invention provides use of sodium lauryl sulfate for
improving the absorption of Compound A or a pharmaceutically acceptable salt thereof.
[0087]

In another aspect, the present invention provides use of sodium lauryl sulfate for
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improving the manufacturability of a pharmaceutical composition comprising Compound A or
a pharmaceutically acceptable salt thereof.
[0088]

In another aspect, the present invention provides use of sodium lauryl sulfate for
producing a pharmaceutical composition comprising Compound A or a pharmaceutically

acceptable salt thereof.

Examples
[0089]

Hereinafter, the present invention will be more specifically described by way of
examples. However, these examples are not intended to limit the scope of the present invention.
The present invention is sufficiently described in the examples, but it will be understood that
various aternations or modifications can be carried out by a person skilled in the art.
Accordingly, such alterations or modifications are included in the present invention, unless they
are deviated from the scope of the present invention.

Various types of reagents used in the examples were commercially available products,
unless otherwise specified.

[0090]
[Test Example 1] Solubility Test

Asdescribed in Formulation Examples 1 and 2 and Comparative Examples 1 to 15, test
solutions, in which (S)-1-(3-(4-amino-3-((3,5-dimethoxyphenyl)ethynyl)-1H-pyrazol o[ 3,4-
d]pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one (Compound A) was combined with various
types of surfactants, were prepared as follows, and the obtained test solutions were used in
solubility tests, as described below.

[0091]
< Formulation Example 1 >

0.05 g of Sodium lauryl sulfate (manufactured by SERVA, Research grade) was

dissolved in 50 mM phosphate buffer (50 mL) of pH 6.8, and 25 mg of Compound A was then

suspended in the solution, followed by heating the suspension at 37°C for 60 minutes, to obtain
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a test sample.
[0092]
< Formulation Example 2 >

0.5 g of Sodium lauryl sulfate was dissolved in 50 mM phosphate buffer (50 mL) of pH
6.8, and 25 mg of Compound A was then suspended in the solution, followed by heating the
suspension at 37°C for 60 minutes, to obtain a test sample.
[0093]
< Comparative Example 1 >

25 mg of Compound A was suspended in Solution 2 (50 mL) of pH 6.8 for the
dissolution test of the Japanese Pharmacopeia, and the obtained suspension was heated at 37°C
for 60 minutes to obtain a test sample.
[0094]
< Comparative Example 2 >

0.05 g of Sucrose fatty acid monoester (DK Ester SS, manufactured by DKS Co. Ltd.)
was dissolved in Solution 2 (50 mL) of pH 6.8 for the dissolution test of the Japanese
Pharmacopeia, and 25 mg of Compound A was then suspended in the solution, followed by
heating the suspension at 37°C for 60 minutes, to obtain a test sample.
[0095]
< Comparative Example 3 >

0.5 g of Sucrose fatty acid monoester (DK Ester SS) was dissolved in Solution 2 (50
mL) of pH 6.8 for the dissolution test of the Japanese Pharmacopeia, and 25 mg of Compound
A was then suspended in the solution, followed by heating the suspension at 37°C for 60 minutes,
to obtain a test sample.
[0096]
< Comparative Example 4 >

0.05 g of PEG6000 (Macrogol 6000, manufactured by NOF CORPORATION) was
dissolved in Solution 2 (50 mL) of pH 6.8 for the dissolution test of the Japanese Pharmacopeia,
and 25 mg of Compound A was then suspended in the solution, followed by heating the

suspension at 37°C for 60 minutes, to obtain a test sample.
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[0097]
< Comparative Example 5 >

0.5 g of PEG6000 was dissolved in Solution 2 (50 mL) of pH 6.8 for the dissolution
test of the Japanese Pharmacopeia, and 25 mg of Compound A was then suspended in the
solution, followed by heating the suspension at 37°C for 60 minutes, to obtain a test sample.
[0098]
< Comparative Example 6 >

0.05 g of Poloxamer (Lutrol F68, manufactured by BASF Corporation) was dissolved
in Solution 2 (50 mL) of pH 6.8 for the dissolution test of the Japanese Pharmacopeia, and 25
mg of Compound A was then suspended in the solution, followed by heating the suspension at
37°C for 60 minutes, to obtain a test sample.
[0099]
< Comparative Example 7 >

0.5 g of Poloxamer (Lutrol F68) was dissolved in Solution 2 (50 mL) of pH 6.8 for the
dissolution test of the Japanese Pharmacopeia, and 25 mg of Compound A was then suspended
in the solution, followed by heating the suspension at 37°C for 60 minutes, to obtain a test sample.
[0100]
< Comparative Example 8 >

0.05 g of Polyoxyethylene sorbitan monolaurate (Tween 20, manufactured by Tokyo
Chemical Industry Co., Ltd.) was dissolved in Solution 2 (50 mL) of pH 6.8 for the dissolution
test of the Japanese Pharmacopeia, and 25 mg of Compound A was then suspended in the
solution, followed by heating the suspension at 37°C for 60 minutes, to obtain a test sample.
[0101]
< Comparative Example 9 >

0.5 g of Polyoxyethylene sorbitan monolaurate (Tween 20) was dissolved in Solution
2 (50 mL) of pH 6.8 for the dissolution test of the Japanese Pharmacopeia, and 25 mg of
Compound A was then suspended in the solution, followed by heating the suspension at 37°C
for 60 minutes, to obtain a test sample.

[0102]
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< Comparative Example 10 >

0.05 g of Polyoxyethylene sorbitan monostearate (Tween 60, manufactured by Tokyo
Chemical Industry Co., Ltd.) was dissolved in Solution 2 (50 mL) of pH 6.8 for the dissolution
test of the Japanese Pharmacopeia, and 25 mg of Compound A was then suspended in the
solution, followed by heating the suspension at 37°C for 60 minutes, to obtain a test sample.
[0103]
< Comparative Example 11 >

0.5 g of Polyoxyethylene sorbitan monostearate (Tween 60) was dissolved in Solution
2 (50 mL) of pH 6.8 for the dissolution test of the Japanese Pharmacopeia, and 25 mg of
Compound A was then suspended in the solution, followed by heating the suspension at 37°C
for 60 minutes, to obtain a test sample.
[0104]
< Comparative Example 12 >

0.05 g of Polyoxyethylene sorbitan monooleate (Tween 80, manufactured by Tokyo
Chemical Industry Co., Ltd.) was dissolved in Solution 2 (50 mL) of pH 6.8 for the dissolution
test of the Japanese Pharmacopeia, and 25 mg of Compound A was then suspended in the
solution, followed by heating the suspension at 37°C for 60 minutes, to obtain a test sample.
[0105]
< Comparative Example 13 >

0.5 g of Polyoxyethylene sorbitan monooleate (Tween 80) was dissolved in Solution 2
(50 mL) of pH 6.8 for the dissolution test of the Japanese Pharmacopeia, and 25 mg of
Compound A was then suspended in the solution, followed by heating the suspension at 37°C
for 60 minutes, to obtain a test sample.
[0106]
< Comparative Example 14 >

0.05 g of Polyoxyethylene castor oil (Cremophor EL, manufactured by Sigma-Aldrich)
was dissolved in Solution 2 (50 mL) of pH 6.8 for the dissolution test of the Japanese
Pharmacopeia, and 25 mg of Compound A was then suspended in the solution, followed by

heating the suspension at 37°C for 60 minutes, to obtain a test sample.
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[0107]
< Comparative Example 15 >

0.5 g of Polyoxyethylene castor oil (Cremophor EL) was dissolved in Solution 2 (50
mL) of pH 6.8 for the dissolution test of the Japanese Pharmacopeia, and 25 mg of Compound
A was then suspended in the solution, followed by heating the suspension at 37°C for 60 minutes,
to obtain a test sample.
[0108]

The above-described Formulation Examples 1 and 2 and Comparative Examples 1 to
15 were measured in terms of solubility using high performance liquid chromatography.

Apparatus: LC-2010C (Shimadzu Corporation)

Measurement wavelength: 300 nm

The handling of apparatuses, including data processing, was carried out according to
the method and procedures instructed for each apparatus. The compositions of Formulation
Examples 1 and 2 and Comparative Examples 1 to 15 and the results of the present test are shown

in Tables 1 and 2.

[0109]
[Table 1]
Formulation )
) Comparative Example
(Unit: part by mass) Example

1 2 1 2 3 4 5 6 7
Compound A 25 25 | 25| 25 25 | 25|25 |25 25
Sodium lauryl sulfate 50 | 500 - - - - - - -
Sucrose fatty acid monoester - - - | 50 | 500 - - - -
Polyethylene glycol - - - - - 50 | 500 | - -
Poloxamer - - - - - - - | 50 | 500

Polyoxyethylene sorbitan monolaurate - - - - - - - - -

Polyoxyethylene sorbitan monostearate | - - - - - - - - -

Polyoxyethylene sorbitan monooleate - - - - - - - - -

Polyoxyethylene castor oil - - - - - - - - -

Dissolution in Solution 2 (ug/mL),
Japanese Pharmacopeia, 64 | 1439 | 3 |339|250.3|35|48|3.7| 6.6
Dissolution Test
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[0110]
[Table 2]

Comparative Example
8 9 10 | 11 | 12 | 13 | 14| 15
Compound A 25| 25 | 25 | 25 | 25 | 25 | 25| 25
Sodium lauryl sulfate - - - - - - - -

(Unit: part by mass)

Sucrose fatty acid monoester - - - - - - - -

Polyethylene glycol - - - - - - - -

Poloxamer - - - - - - - -

Polyoxyethylene sorbitan monolaurate | 50 | 500 - - - - - -

Polyoxyethylene sorbitan monostearate | - - 50 | 500 - - - -

Polyoxyethylene sorbitan monooleate - - - - 50 | 500 | - -

Polyoxyethylene castor oil - - - - - - 50 | 500

Dissolution in Solution 2 (ug/mL),
Japanese Pharmacopeia, 8.7|57.4]10.7|61.6|10.3|629|9.8|62.7
Dissolution Test

[0111]

As shown in Tables 1 and 2, when compared with Comparative Example 1, in which
no surfactants were used, although the solubility of Compound A hardly changed by addition of
some surfactants, the effect of improving solubility was found by addition of several surfactants
including sodium lauryl sulfate. Among others, sodium lauryl sulfate and sucrose fatty acid
monoester provided a high effect of improving solubility. In particular, sodium lauryl sulfate
exhibited high solubility in a 0.1% solution (Formulation Example 1), and it was found that the
solubility of Compound A in 1.0% solution (Formulation Example 2) becomes approximately
500 times higher than that in the case of not adding a surfactant (Comparative Example 1).
[0112]

[Test Example 2] Absorption Test

Using sodium lauryl sulfate and sucrose fatty acid monoester, which provided a
favorable effect of improving the solubility of Compound A in Test Example 1, an absorption
test was carried out as follows.

[0113]
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< Formulation Example 3 >

2.4 g of Sodium lauryl sulfate (Wako Corporation, for biochemical use) was dissolved
in water (40 mL), and 0.8 g of Compound A was then suspended in the solution to obtain a
suspension of Compound A.
[0114]
< Comparative Example 16 >

0.8 g of Compound A was suspended in 0.5% hypromellose aqueous solution (40 mL),
commonly used in absorption tests for pharmaceutical products, to obtain a suspension of
Compound A.
[0115]
< Comparative Example 17 >

2.4 g of Sucrose fatty acid monoester (DK Ester SS) was dissolved in water (40 mL),
and 0.8 g of Compound A was then suspended in the solution to obtain a suspension of
Compound A.
[0116]

Formulation Example 3 and Comparative Examples 16 and 17 were subjected to the
following absorption test.
< Absorption Experiment Conditions >
Animals: Beagle dogs (KITAYAMA LABES CO., LTD., 3 male dogs)
Meal conditions: Fasting for 20 hours from previous day
Dose: 100 mg/body
Administration sample: 0.82 g each of Formulation Example 3 and Comparative Examples 16
and 17
Administration method: Oral administration with 50 mL of water, using a sonde
[0117]
Pre-treatment:  Thirty minutes before administration of the administration sample, atropine
sulfate solution for intravenous injection (10 pg/0.1 mL/kg) and pentagastrin solution for
intramuscular injection (10 pg/0.1 mL/kg) were intramuscularly administered to the dogs, and

thereafter, the pentagastrin solution for intramuscular injection (10 pg/0.1 mL/kg) was
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intramuscularly administered thereto, twice, with an interval of 45 minutes.

Thirty minutes, 1 hour, 1.5 hours, 2 hours, 4 hours, and 8 hours after the oral
administration of the formulation example and the comparative examples, blood samples were
collected from each animal, and the blood concentration of Compound A were measured
(according to liquid chromatography/mass spectrometry), and the AUC and Cmax values were

calculated. The results are shown in Table 3.

[0118]
[Table 3]
Formulation ]
) Comparative Example
(Unit: part by mass) Example
3 16 17
Compound A 1 1 1
Sodium lauryl sulfate 3 -
Sucrose fatty acid monoester - - 3
AUC ng-hr/mL 641242470 | 2126+1264 | 3197+1441
Cmax ng/mL 1877+716 7641411 7401451
[0119]

As shown in Table 3, Comparative Example 17 comprising sucrose fatty acid
monoester together with Compound A exhibited comparative absorption as Comparative
Example 16 that was a suspension of Compound A only. On the other hand, Formulation
Example 3 comprising sodium lauryl sulfate together with Compound A exhibited the absorption
of Compound A that was much higher than Comparative Example 17 comprising the equal
amount of sucrose fatty acid monoester. Accordingly, it became clear that sodium lauryl sulfate
is useful for the improvement of absorption of Compound A.

[0120]
[Test Example 3] Absorption Test

Granules comprising Compound A and sodium lauryl sulfate were prepared as follows,
and an absorption test was carried out in the same manner as Test Example 2.

[0121]

< Formulation Example 4 >
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2 g of Compound A, 0.5 g of sodium lauryl sulfate, 9.5 g of lactose, and 4 g of corn
starch were mixed with one another in a glass bottle for 1 minute. The total amount of the
obtained mixture was sieved through a sieve with an opening of 500 um, and thenwas blended
again in a glass bottle for 1 minute. While blending the mixture using a pestle and a mortar,
3400 pL of 10% low viscosity hydroxypropyl cellulose (HPC-SL) was added thereto. The total
amount of the obtained mixture was sieved through a sieve with an opening of 850 um, and the
resultant was dried using a moisture meter (AND, MX-50) at 70°C. Thereafter, the total amount
of the resultant was further sieved through a sieve with an opening of 1000 um, so as to obtain
granules of Compound A.

[0122]
< Formulation Example 5 >

2 g of Compound A, 2 g of sodium lauryl sulfate, 8.4 g of lactose, and 3.6 g of corn
starch were mixed with one another in a glass bottle for 1 minute. The total amount of the
obtained mixture was sieved through a sieve with an opening of 500 um, and then was blended
in a glass bottle for 1 minute. While blending the mixture using a pestle and a mortar, 3200 uL
of 10% low viscosity hydroxypropyl cellulose (HPC-SL) was added thereto. The total amount
of the obtained mixture was sieved through a sieve with an opening of 850 um, and the resultant
was dried using a moisture meter (AND, MX-50) at 70°C. Thereafter, the total amount of the
resultant was further sieved through a sieve with an opening of 1000 um, so as to obtain granules
of Compound A.

[0123]
< Formulation Example 6 >

1.4 g of Compound A, 4.2 g of sodium lauryl sulfate, 3.9 g of lactose, and 1.9 g of corn
starch were mixed with one another in a glass bottle for 1 minute. The total amount of the
obtained mixture was sieved through a sieve with an opening of 500 um, and then was blended
in a glass bottle for 1 minute. While 6.4 g of the obtained mixture was blended using a pestle
and a mortar, 1330 uL of 10% low viscosity hydroxypropyl cellulose (HPC-SL) was added
thereto. The total amount of the obtained mixture was sieved through a sieve with an opening

of 850 um, and the resultant was dried using a moisture meter (AND, MX-50) at 70°C.
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Thereafter, the total amount of the resultant was further sieved through a sieve with an opening
of 1000 um, so as to obtain granules of Compound A.
[0124]

Formulation Examples 4 to 6, and Comparative Examples 16 used in Test Example 2
were subjected to the following absorption test.
< Absorption Experiment Conditions >
Animals: Beagle dogs (KITAYAMA LABES CO., LTD., 3 male dogs)

Meal conditions: Fasting for 20 hours from previous day

Dose: 100 mg/body

Administration sample: 0.82 g each of Formulation Examples 4 to 6 and Comparative Example
16

Administration method: Oral administration with 50 mL of water

[0125]

Pre-treatment:  Thirty minutes before administration of the administration sample, atropine
sulfate solution for intravenous injection (10 pg/0.1 mL/kg) and pentagastrin solution for
intramuscular injection (10 pg/0.1 mL/kg) were intramuscularly administered to the dogs, and
thereafter, the pentagastrin solution for intramuscular injection (10 pg/0.1 mL/kg) was
intramuscularly administered thereto, twice, with an interval of 45 minutes.

In the same manner as Test Example 2, 30 minutes, 1 hour, 1.5 hours, 2 hours, 4 hours,
and 8 hours after the oral administration of the formulation examples and the comparative
example, blood samples were collected from each animal, and the blood concentration of
Compound A were measured (according to liquid chromatography/mass spectrometry), and the
AUC and Cmax values were then calculated. The results are shown in Table 4.

[0126]
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[Table 4]

. Formulation Example Comparative
(Unit: part by mass) Example
4 5 6 16
Compound A 1 1 1 1
Sodium lauryl sulfate 0.25
Lactose 4.75 4.2 2.7
Corn starch 2.0 1.8 1.3
Low viscosity hydroxypropyl cellulose 0.17 0.16 0.09
AUC ng-hr/mL 444442666 | 63731467 | 588512034 | 212611264
Cmax ng/mL 936+471 | 1360+142 | 1700+731 7641411
[0127]

As shown in Table 4, it was found that all types of granules comprising sodium lauryl
sulfate added in an amount 0.25 times, equivalent, and 3 times of the amount of Compound A
(Formulation Examples 4, 5, and 6, respectively), exhibited higher absorption than Comparative
Example 16, in which only Compound A was suspended. Although Formulation Example 6
exhibited the highest Cmax value, its AUC value was the same level as that of Formulation
Example 5. Hence, it was considered that higher absorption could be obtained by adding sodium
lauryl sulfate in the amount equal to or greater than that of Compound A.
[0128]
[Test Example 4] Evaluation of Tablet Formability and Disintegration

Studies for the purpose of improving the disintegration of a tablet comprising
Compound A were conducted to select a disintegrant. Five types of candidate excipients: low-
substituted hydroxypropyl cellulose (LH-21, manufactured by Shin-Etsu Chemical Co., Ltd.),
crospovidone (Kollidon CL-SF, BASF Corporation), carmellose sodium (KICCOLATE, Asahi
Kasei Corporation), carmellose calcium (E.C.G-505, GOTOKU CHEMICAL COMPANY
LTD. ), and carboxymethyl starch sodium (Glycolith, manufactured by ROQUETTE) were each
added in an amount of 3% or 10% to the total mass of a tablet comprising Compound A, and
thereafter, using a universal tensile/compression testing machine (Shimadzu Corporation),

tablets with the compositions shown in Table 5 below were prepared. At this time, compression
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pressure necessary for obtaining a target hardness (65 N), and the disintegration of the tablets
were evaluated, so that disintegrants were screened. The disintegration was evaluated according
to the disintegration test of the Japanese Pharmacopoeia 16th Edition, using water as a test
solution.
[0129]
< Formulation Example 7 >

120 g of Compound A, 120 g of sodium lauryl sulfate, 516 g of lactose, and 276 g of
corn starch were mixed with one another in a polyethylene bag for 1 minute. The total amount
of the obtained mixture was sieved through a sieve with an opening of 500 um, and the resultant
was blended again in a polyethylene bag for 5 minutes. 340 g of the obtained mixed powders
were placed in a fluidized bed granulator (Freund Corporation), and then granulated while 161
g of 7.5% low viscosity hydroxypropyl cellulose was sprayed thereon, so as to obtain a granules.

Thereafter, microcrystalline cellulose, crospovidone, and magnesium stearate were
added to the obtained granulated material, followed by blending in a glass bottle. The total
amount of the obtained mixture was sieved through a sieve with an opening of 850 um, and the
resultant was blended again in a glass bottle to obtain mixture for compression. Using a universal
tensile/compression testing machine (Shimadzu Corporation), tablets of Compound A were
produced under a compression pressure suitable for obtaining a target hardness (65 N).
[0130]
< Formulation Example 8 >

Microcrystalline cellulose, crospovidone, and magnesium stearate were added to the
granulated material obtained in the same manner as Formulation Example 7, followed by
blending in a glass bottle. The total amount of the obtained mixture was sieved through a sieve
with an opening of 850 um, and the resultant was blended again in a glass bottle to obtain mixture
for compression.  Using a universal tensile/compression testing machine (Shimadzu
Corporation), tablets of Compound A were produced under a compression pressure suitable for
obtaining a target hardness (65 N).
[0131]

< Formulation Example 9 >
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Microcrystalline cellulose, carmellose sodium, and magnesium stearate were added to
the granulated material obtained in the same manner as Formulation Example 7, followed by
blending in a glass bottle. The total amount of the obtained mixture was sieved through a sieve
with an opening of 850 um, and the resultant was blended again in a glass bottle to obtain mixture
for compression.  Using a universal tensile/compression testing machine (Shimadzu
Corporation), tablets of Compound A were produced under a compression pressure suitable for
obtaining a target hardness (65 N).

[0132]
< Formulation Example 10 >

Microcrystalline cellulose, carmellose sodium, and magnesium stearate were added to
the granulated material obtained in the same manner as Formulation Example 7, followed by
blending in a glass bottle. The total amount of the obtained mixture was sieved through a sieve
with an opening of 850 um, and the resultant was blended again in a glass bottle to obtain mixture
for compression.  Using a universal tensile/compression testing machine (Shimadzu
Corporation), tablets of Compound A were produced under a compression pressure suitable for
obtaining a target hardness (65 N).

[0133]
< Formulation Example 11 >

Microcrystalline cellulose, carmellose calcium, and magnesium stearate were added to
the granulated material obtained in the same manner as Formulation Example 7, followed by
blending in a glass bottle. The total amount of the obtained mixture was sieved through a sieve
with an opening of 850 um, and the resultant was blended again in a glass bottle to obtain mixture
for compression.  Using a universal tensile/compression testing machine (Shimadzu
Corporation), tablets of Compound A were produced under a compression pressure suitable for
obtaining a target hardness (65 N).

[0134]
< Formulation Example 12 >
Microcrystalline cellulose, carmellose calcium, and magnesium stearate were added to

the granulated material obtained in the same manner as Formulation Example 7, followed by
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blending in a glass bottle. The total amount of the obtained mixture was sieved through a sieve
with an opening of 850 um, and the resultant was blended again in a glass bottle to obtain mixture
for compression.  Using a universal tensile/compression testing machine (Shimadzu
Corporation), tablets of Compound A were produced under a compression pressure suitable for
obtaining a target hardness (65 N).
[0135]
< Formulation Example 13 >

Microcrystalline cellulose, carboxymethyl starch sodium, and magnesium stearate were
added to the granulated material obtained in the same manner as Formulation Example 7,
followed by blending in a glass bottle. The total amount of the obtained mixture was sieved
through a sieve with an opening of 850 um, and the resultant was blended again in a glass bottle
to obtain mixture for compression. Using a universal tensile/compression testing machine
(Shimadzu Corporation), tablets of Compound A were produced under a compression pressure
suitable for obtaining a target hardness (65 N).
[0136]
< Formulation Example 14 >

Microcrystalline cellulose, low-substituted hydroxypropyl cellulose, and magnesium
stearate were added to the granulated material obtained in the same manner as Formulation
Example 7, followed by blending in a glass bottle. The total amount of the obtained mixture
was sieved through a sieve with an opening of 850 um, and the resultant was blended again in a
glass bottle to obtain mixture for compression. Using a universal tensile/compression testing
machine (Shimadzu Corporation), tablets of Compound A were produced under a compression
pressure suitable for obtaining a target hardness (65 N).
[0137]
< Formulation Example 15 >

Microcrystalline cellulose and magnesium stearate were added to the granulated
material obtained in the same manner as Formulation Example 7, followed by blending in a glass
bottle. The total amount of the obtained mixture was sieved through a sieve with an opening of

850 um, and the resultant was blended again in a glass bottle to obtain mixture for compression.
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Using a universal tensile/compression testing machine (Shimadzu Corporation), tablets of
Compound A were produced under a compression pressure suitable for obtaining a target
hardness (65 N).

The results of Formulation Examples 7 to 15 regarding the disintegration test are shown
in Table 5.
[0138]

[Table 5]

Formulation Example
7 8 9 10 1 12 13 14 15

(Unit: part by mass)

Compound A 17.8 | 193 | 178 |19.3 178193 | 17.8 |17.8| 20
Sodium lauryl sulfate 178193 | 17.8 | 193 (17.8 193 | 17.8 |17.8| 20
Lactose monohydrate 76.3 831 76.3 |83.1|76.3|83.1| 763 |76.3| 86
Corn starch 408 |444 | 408 (444 408|444 | 40.8 | 40.8 | 48

Low viscosity hydroxypropyl
vy YPropy 53| 58 53 58 | 53| 58 53 53 6

cellulose

Crospovidone 20 6 - - - - - - -

Carmellose sodium - - 20 6 - - - - -

Carmellose calcium - - - - 20 & - - -

Carboxymethyl starch sodium - - - - - - 20 - -

Low-substituted hydroxypropyl
cellulose

Microcrystalline cellulose
CEOLUS KG-802

20 | 20 20 20 | 20 | 20 20 20 | 20

Magnesium stearate 2 2 2 2 2 2 2 2 2
Total 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200
Tableting pressure (kN) 542 1695|1007 |7.76 |9.95|7.73|12.18 | 9.50 | 7.19

Disintegration time (min:sec) | 5:19 |6:53 | 6:54 | 7:14 | 7:55 | 8:03 | 8:43 | 9:38 | 9:09

[0139]
As shown in Table 5, it was found that, with any type of disintegrant, tablets having a
constant hardness could be prepared under a compression pressure of 13 kN or lower, which was

in the range of pressure resistance of the punch, and that the disintegration time was within 10
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minutes. In particular, when crospovidone, carmellose sodium, or carmellose calcium was used,
tablets with a constant hardness could be prepared under a compression pressure of 10 kN or
lower, and the disintegration time was within 9 minutes. In addition, crospovidone provided a
reduction in the disintegration time, in comparison to Formulation Example 15 that did not
comprise any candidate excipients, and the compression pressure required was low, showing the
effect of improving formability. On the other hand, low-substituted hydroxypropyl cellulose
and carboxymethyl starch sodium do not provide a reduction in the disintegration time, and they
require a high compression pressure, showing the tendency of reducing formability. From these
results, all types of disintegrants are useful for tablets, but in particular, it was suggested that
crospovidone, carmellose sodium, and carmellose calcium are remarkably useful.
[0140]
[Test Example 5] Tablet Formability and Disintegration Tests

Using crospovidone and carmellose sodium, which were found to provide high
formability and the effect of improving the disintegration to tablets comprising Compound A
and sodium lauryl sulfate in Test Example 4, and using other components, each included in the
same molecular mass in all of the formulation examples, tablets were prepared as follows under
the compression pressure suitable for obtaining a target hardness (60 N) with a rotary tableting
machine, and then compared. The results are shown in Table 6.
[0141]
< Formulation Example 16 >

200 g of Compound A, 200 g of sodium lauryl sulfate (NIKKOL SLS, manufactured
by Nikko Chemicals Co., Ltd.), 860 g of lactose, and 460 g of corn starch were mixed with one
another in a polyethylene bag for 1 minute. The total amount of the obtained mixture was sieved
through a sieve with an opening of 500 um, and the resultant was then blended again in a
polyethylene bag for 1 minute. The obtained mixed powders were placed in a fluidized bed
granulator (Freund Corporation), and granulated while 800 g of 7.5% low viscosity
hydroxypropyl cellulose was sprayed thereon, so as to obtain a granulated material. The total
amount of the obtained granulated material was sieved through a sieve with an opening of 850

um.
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Thereafter, 25 g of microcrystalline cellulose, 7.5 g of crospovidone, and 2.5 g of
magnesium stearate were added to 222.5 g of the sieved product of the granulated material, and
were mixed with one another in a polyethylene bag. Thereafter, the obtained mixture was
tableted with a tableting machine (KIKUSUI SEISAKUSHO LTD.) to obtain tablets.

[0142]
< Formulation Example 17 >

To 222.5 g of the sieved product of the granulated material obtained in the same manner
as Formulation Example 16, 25 g of microcrystalline cellulose, 25 g of crospovidone, and 2.5 g
of magnesium stearate were added, and were mixed with one another in a polyethylene bag.
Thereafter, the obtained mixture was tableted with a tableting machine (KIKUSUI
SEISAKUSHO LTD.) to obtain tablets.

[0143]
< Formulation Example 18 >

To 222.5 g of the sieved product of the granulated material obtained in the same manner
as Formulation Example 16, 25 g of microcrystalline cellulose, 7.5 g of carmellose sodium, and
2.5 g of magnesium stearate were added, and were mixed with one another in a polyethylene
bag. Thereafter, the obtained mixture was tableted in a tableting machine (KIKUSUI
SEISAKUSHO LTD.) to obtain tablets.

[0144]
< Formulation Example 19 >

To 445 g of the sieved product of the granulated material obtained in the same manner
as Formulation Example 16, 50 g of microcrystalline cellulose and 5 g of magnesium stearate
were added, and were mixed with one another in a polyethylene bag. Thereafter, the obtained
mixture was tableted in a tableting machine (KIKUSUI SEISAKUSHO LTD.) to obtain tablets.
[0145]

[Table 6]
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) Formulation Example
(Unit: part by mass)

16 17 18 19
Compound A 20 20 20 20
Sodium lauryl sulfate 20 20 20 20
Lactose monohydrate 86 86 86 86
Corn starch 46 46 46 46
Low viscosity hydroxypropyl cellulose 6 6 6
Crospovidone 20 - -
Carmellose sodium - - 6 -
Microcrystalline cellulose
CEOLUS KG-802 20 20 20 20
Magnesium stearate 2 2 2 2
Total 206 220 206 200
Tableting pressure (kN) 8.4-9.1 | 6.6-7.7 | 11.4-11.6 | 9.7-10.0
Disintegration time (min) 6.34 5.33 7.08 8.01

[0146]

As shown in Table 6, it was found: that the same tendency as Test Example 4 was
obtained; that Formulation Example 19 comprising neither crospovidone nor carmellose sodium
had the longest disintegration time, and then, the order of the disintegration time was
Formulation Example 18 (6 parts by mass of carmellose sodium) > Formulation Example 16 (6
parts by mass of crospovidone) > Formulation Example 17 (20 parts by mass of crospovidone);
and that the order of the compression pressure to obtain the tablets was Formulation Example
18 > Formulation Example 19 > Formulation Example 16 > Formulation Example 17.
According to the present studies, it was demonstrated that crospovidone is more useful for the
improvement of disintegration and formability, in comparison to the case of adding the same
amount of carmellose sodium.

[0147]
[Test Example 6] Absorption Test

Film coated tablets of Formulation Example 20 (comprising 20 mg of Compound A)
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and Formulation Example 21 (comprising 4 mg of Compound A), in which both tablets
comprised Compound A and sodium lauryl sulfate, and the content of Compound A was
different from each other, were prepared, and were then subjected to the same absorption test as
Test Example 2.
[0148]
< Formulation Example 20 >

A film coating solution consisting of 6.8 g of a coating agent and 81.2 g of purified
water was sprayed onto 180 g of the tablets obtained in Formulation Example 19, using a coater
(FREUND CORPORATION), so as to obtain the film coated tablet of Formulation Example 20.
As a coating agent, a common coating agent consisting of low viscosity hydroxypropyl cellulose,
polyethylene glycol, titanium oxide and a coloring agent was used.
[0149]
< Formulation Example 21 >

12 g of Compound A, 12 g of sodium lauryl sulfate (NIKKOL SLS, manufactured by
Nikko Chemicals Co., Ltd.), 354 g of lactose, and 138 g of corn starch were mixed with one
another in a polyethylene bag for 1 minute. The total amount of the obtained mixture was sieved
through a sieve with an opening of 500 um, and the resultant was then blended again in a
polyethylene bag for 1 minute. The obtained mixed powders were placed in a fluidized bed
granulator (Powrex Corporation), and granulated while 239 g of 7.5% low viscosity
hydroxypropyl cellulose was sprayed thereon, so as to obtain a granulated material. The total
amount of the obtained granules was sieved through a sieve with an opening of 850 pm.

Thereafter, 20 g of microcrystalline cellulose and 2 g of magnesium stearate were added
to 178 g of the sieved granules, followed by blending in a polyethylene bag. The obtained
mixture was tableted in a tableting machine (KIKUSUI SEISAKUSHO LTD.) to obtain tablets.
A film coating solution consisting of 6.8 g of a coating agent and 81.2 g of purified water was
sprayed onto 180 g of the obtained tablets, using a coater (FREUND CORPORATION), so as
to obtain the film coated tablet of Formulation Example 21.
[0150]

These formulation examples were subjected to an absorption test as follows.

44



< Absorption Experiment Conditions >

Animals: Beagle dogs (KITAYAMA LABES CO., LTD., 6 male dogs)

Meal conditions: Fasting for 20 hours from previous day

Dose: 20 mg/body

Administration sample: Formulation Examples 20 and 21

Administration method: Oral administration with 50 mL of water

[0151]

Pre-treatment:  Thirty minutes before administration of the administration sample, atropine
sulfate solution for intravenous injection (10 pg/0.1 mL/kg) and pentagastrin solution for
intramuscular injection (10 ug/0.1 mL/kg) were intramuscularly administered to the dogs, and
thereafter, the pentagastrin solution for intramuscular injection (10 pg/0.1 mL/kg) was
intramuscularly administered thereto, twice, with an interval of 45 minutes.

Thirty minutes, 1 hour, 1.5 hours, 2 hours, 4 hours, and 8 hours after the oral
administration of Formulation Examples 20 and 21, blood samples were collected from each
animal, and the blood concentration of Compound A were measured (according to liquid
chromatography/mass spectrometry), and the AUC, Cmax and Tmax values were then

calculated. The results are shown in Table 7.
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[0152]
[Table 7]

(Unit: part by mass)

Formulation Example

20 21
Compound A 1 1
Sodium lauryl sulfate 1 1
Lactose hydrate 4.3 29.5
Corn starch 2.3 115
Low viscosity hydroxypropyl cellulose 0.3 1.5
Microcrystalline cellulose 1 5
Magnesium stearate 0.1 0.5
Low viscosity hydroxypropyl cellulose
Pplye?thyleng glycol 0.3 15
Titanium oxide
Coloring agent
Total 10.3 51.5
AUC ng-hr/mL 11744233 | 9711250
Cmax ng/mL 343+86 | 281+102
Tmax hr 3.7£0.8 | 2.3x1.4

[0153]

From the results of Table 7, it was found that both the 20 mg tablet (Formulation
Example 20) and the 4 mg tablet (Formulation Example 21) exhibited absorption without
problems in the dogs. When comparing the properties of the two types of tablets, it was indicated
that the 20 mg tablet was a formulation with slow Tmax, whereas the 4 mg tablet was a

formulation that was relatively immediately absorbed, although its Tmax values varied.

[0154]
[Test Example 7] Disintegration Test

In order to find out a pharmaceutical formulation having a small variation in Tmax

values and immediately absorption, the tablets of Formulation Examples 22 to 32, the
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compositions of which are shown in Table 8, were prepared as follows, and the types and the
amounts of extra additives to be added into granulated products comprising Compound A and
sodium lauryl sulfate were evaluated. The disintegration was evaluated according to a
disintegration test using water as a test solution. The results are shown in Table 8.

[0155]

< Formulation Example 22 >

60 g of Compound A, 60 g of sodium lauryl sulfate (NIKKOL SLS, manufactured by
Nikko Chemicals Co., Ltd.), 258 g of lactose, and 138 g of corn starch were mixed with one
another in a polyethylene bag for 1 minute. The total amount of the obtained mixture was sieved
through a sieve with an opening of 500 um, and the resultant was blended again in a polyethylene
bag for 1 minute. The obtained mixed powders were placed in a fluidized bed granulator
(Powrex Corporation), and then granulated while 241 g of 7.5% low viscosity hydroxypropyl
cellulose was sprayed thereon, so as to obtain granules. The total amount of the obtained
granules was sieved through a sieve with an opening of 850 pm.

Thereafter, lactose hydrate (Super Tab 11SD, DFE Pharma), microcrystalline cellulose
(CEOLUS pH-102, Asahi Kasei Corporation), crospovidone (Kollidon CL, BASF Corporation),
and magnesium stearate were added to the obtained granules, and the obtained mixture was
blended in a glass bottle to obtain mixture for compression. Using a universal
tensile/compression testing machine (Shimadzu Corporation), 500 g of tablets were produced.
[0156]
< Formulation Example 23 >

D-mannitol (Pearlitol 100SD, manufactured by Roquette), microcrystalline cellulose
(CEOLUS pH-102), crospovidone (Kollidon CL), and magnesium stearate were added to the
granules obtained in the same manner as Formulation Example 22, and the obtained mixture was
then blended in a glass bottle to obtain mixture for compression. Using a universal
tensile/compression testing machine (Shimadzu Corporation), 500 g of tablets were produced.
[0157]
< Formulation Example 24 >

Microcrystalline cellulose (CEOLUS pH-102), crospovidone (Kollidon CL), and
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magnesium stearate were added to the granules obtained in the same manner as Formulation
Example 22, and the obtained mixture was then blended in a glass bottle to obtain mixture for
compression. Using a universal tensile/compression testing machine (Shimadzu Corporation),
300 g of tablets were produced.
[0158]
< Formulation Example 25 >

D-mannitol (Pearlitol 100SD), microcrystalline cellulose (CEOLUS KG-802,
manufactured by Asahi Kasei Corporation), crospovidone (Kollidon CL), and magnesium
stearate were added to the granules obtained in the same manner as Formulation Example 22,
and the obtained mixture was then blended in a glass bottle to obtain mixture for compression.
Using a universal tensile/compression testing machine (Shimadzu Corporation), 500 g of tablets
were produced.
[0159]
< Formulation Example 26 >

D-mannitol (Pearlitol 100SD), microcrystalline cellulose (CEOLUS KG-802),
crospovidone (Kollidon CL-SF), and magnesium stearate were added to the granules obtained
in the same manner as Formulation Example 22, and the obtained mixture was then blended in
a glass bottle to obtain mixture for compression. Using a universal tensile/compression testing
machine (Shimadzu Corporation), 300 g of tablets were produced.
[0160]
< Formulation Example 27 >

D-mannitol (Pearlitol 100SD), microcrystalline cellulose (CEOLUS KG-802),
crospovidone (Kollidon CL-SF), and magnesium stearate were added to the granules obtained
in the same manner as Formulation Example 22, and the obtained mixture was then blended in
a glass bottle to obtain mixture for compression. Using a universal tensile/compression testing
machine (Shimadzu Corporation), 300 g of tablets were produced.
[0161]
< Formulation Example 28 >

D-mannitol (Pearlitol 100SD), microcrystalline cellulose (CEOLUS KG-802),
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crospovidone (Kollidon CL-SF), and magnesium stearate were added to the granules obtained
in the same manner as Formulation Example 22, and the obtained mixture was then blended in
a glass bottle to obtain mixture for compression. Using a universal tensile/compression testing
machine (Shimadzu Corporation), 400 g of tablets were produced.
[0162]
< Formulation Example 29 >

D-mannitol (Pearlitol 100SD), microcrystalline cellulose (CEOLUS KG-802),
crospovidone (Kollidon CL-SF), and magnesium stearate were added to the granules obtained
in the same manner as Formulation Example 22, and the obtained mixture was then blended in
a glass bottle to obtain mixture for compression. Using a universal tensile/compression testing
machine (Shimadzu Corporation), 400 g of tablets were produced.
[0163]
< Formulation Example 30 >

D-mannitol (Pearlitol 100SD), microcrystalline cellulose (CEOLUS KG-802),
crospovidone (Kollidon CL-SF), and magnesium stearate were added to the granules obtained
in the same manner as Formulation Example 22, and the obtained mixture was then blended in
a glass bottle to obtain mixture for compression. Using a universal tensile/compression testing
machine (Shimadzu Corporation), 500 g of tablets were produced.
[0164]
< Formulation Example 31 >

D-mannitol (Pearlitol 100SD), microcrystalline cellulose (CEOLUS KG-802), and
magnesium stearate were added to the granules obtained in the same manner as Formulation
Example 22, and the obtained mixture was then blended in a glass bottle to obtain mixture for
compression. Using a universal tensile/compression testing machine (Shimadzu Corporation),
500 g of tablets were produced.
[0165]
< Formulation Example 32 >

Mannitol (Pearlitol 100SD), microcrystalline cellulose (CEOLUS pH-102), and

magnesium stearate were added to the granules obtained in the same manner as Formulation

49



Example 22, and the obtained mixture was then blended in a glass bottle to obtain mixture for
compression. Using a universal tensile/compression testing machine (Shimadzu Corporation),
500 g of tablets were produced.
[0166]

[Table 8]

Formulation Example
22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 32

(Unit: part by mass)

Compound A 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20
Sodium lauryl sulfate 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20
Lactose monohydrate 86 | 86 | 86 | 66 | 86 | 86 | 86 | 86 | 86 | 86 | 86
Corn starch 46 | 46 | 46 | 46 | 456 | 46 | 46 | 46 | 46 | 46 | 46

Low viscosity
B 6 B 6 6 6 6 6 B8 B B
hydroxypropyl cellulose

Lactose monohydrate 217 | - - - - - - - - - -
D-mannitol - |217 | - | 217 | 74 | 59 | 158 | 138 | 242 | 267 | 267
CEOLUS
50 | 50 | 89 - - - - - - - 50
Microcrystalline | PH-102
cellulose CEOLUS
- - - 50 | 30 | 30 | 40 | 40 | 50 [ 50 -
KG-802
Crospovidone 50 | 50 | 30 | 50 | 15 | 30 | 20 | 40 | 25 - -
Magnesium stearate 5 5 3 5 3 3 4 4 5 5 5
Total 500 | 500 | 300 | 500 | 300 | 300 | 400 | 400 | 500 | 500 | 500
Tablet diameter (mm) 11 11 10 | 11 9 9 10 | 10 | 11 [ 11 11
Compression pressure (kN) | 24 | 12 8 14 | 75 | 7.5 9 9 11 10 | 10
Hardness (N) 80 | 96 | 71 | 105 | 89 | 90 | 107 | 105 | 120 | 98 | 97

Disintegration time,
2:51 | 1:34 | 3:28 | 1:34 | 4:30 | 4:19 | 3:29 | 4:27 | 3:12 | 9:17 | 7:36
water (min:sec)

[0167]

First, the influence of addition of lactose monohydrate and D-mannitol was evaluated.
As a result, as shown in the results of Formulation Examples 22 and 23, etc., the disintegration
of the tablets in water was significantly improved by addition of D-mannitol.

Subsequently, the grade of microcrystalline cellulose and the influence of addition of

crospovidone were evaluated. As a result, as shown in the results of Formulation Examples 23
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and 25 and Formulation Example 31 and 32, etc., the grade of microcrystalline cellulose hardly
affected on the disintegration of the tablets. On the other hand, from the results of Formulation
Examples 25, 30 and 31, etc., it was demonstrated that addition of crospovidone largely
contributes to the improvement of disintegration property.

[0168]

Finally, the influence of the additive amounts of D-mannitol, microcrystalline cellulose
and crospovidone was comprehensively evaluated. As a result, the disintegration time of all of
Formulation Examples 26 to 30 was longer than that of Formulation Example 25. The
disintegration of Formulation Example 27 (extra addition amount: 122 mg, crospovidone: 10%),
Formulation Example 29 (extra addition amount: 222 mg, crospovidone: 10%) and Formulation
Example 30 (extra addition amount: 322 mg, crospovidone: 5%) was inferior to that of
Formulation Example 25 (extra addition amount: 322 mg, crospovidone: 10%). Accordingly, it
was suggested that the total amount of extra additives necessary for preparing a tablet having
rapid disintegration is approximately 1.5 times the amount of a granulated product, and further
that the disintegrant (crospovidone) needs to be added in an amount of approximately 10% based
on the mass of the tablet.

[0169]
[Test Example 8]

The tablets of Formulation Examples 33 and 34 each comprising 20 mg of Compound
A, in which the amount of the extra additive was different from one another,, and the tablet of
Formulation Example 35 comprising 4 mg of Compound A, were prepared as follows, and in
vivo absorption was evaluated similarly as Test Example 2. The results are shown in Table 9.
[0170]
< Formulation Example 33 >

80 g of Compound A, 80 g of sodium lauryl sulfate (NIKKOL SLS, manufactured by
Nikko Chemicals Co., Ltd.), 108 g of lactose, and 120 g of corn starch were mixed with one
another in a polyethylene bag for 1 minute. The total amount of the obtained mixture was sieved
through a sieve with an opening of 500 um, and the resultant was blended again in a polyethylene

bag for 1 minute. The obtained mixture were placed in a fluidized bed granulator (Powrex
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Corporation), and then granulated while 241 g of 7.5% low viscosity hydroxypropyl cellulose
was sprayed thereon, so as to obtain a granules. The total amount of the obtained granules was
sieved through a sieve with an opening of 850 um.

Thereafter, 137 g of D-mannitol (Pealitol 100SD), 30 g of microcrystalline cellulose
(CEOLUS KG-802), 30 g of crospovidone (Kollidon CL), and 3 g of magnesium stearate were
added to 100 g of the sieved granules, followed by blending in a polyethylene bag. The obtained
mixture was tableted in a tableting machine (KIKUSUI SEISAKUSHO LTD.) to obtain tablets.
A film coating solution consisting of 7.7 g of a coating agent and 92.3 g of purified water was
sprayed onto 180 g of the obtained tablets, using a coater (FREUND CORPORATION), so as
to obtain the film coated tablet of Formulation Example 33. As a coating agent, a common
coating agent consisting of low viscosity hydroxypropyl cellulose, polyethylene glycol, titanium
oxide and a coloring agent was used.

[0171]
< Formulation Example 34 >

To 125 g of the sieved product of the granules obtained in the same manner as
Formulation Example 33, 72.5 g of D-mannitol (Pealitol 100SD), 25 g of microcrystalline
cellulose (CEOLUS KG-802), 25 g of crospovidone(Kollidon CL), and 2.5 g of magnesium
stearate were added, and mixed with one another in a polyethylene bag. Thereafter, the obtained
mixture was tableted in a tableting machine (KIKUSUI SEISAKUSHO LTD.) to obtain tablets.
A film coating solution consisting of 7.2 g of a coating agent and 86.4 g of purified water was
sprayed onto 180 g of the obtained tablets, using a coater (FREUND CORPORATION), so as
to obtain the film coated tablet of Formulation Example 34.

[0172]
< Formulation Example 35 >

To 60 g of the sieved product of the granules obtained in the same manner as
Formulation Example 33, 129.6 g of D-mannitol (Pealitol 100SD), 24 g of microcrystalline
cellulose (CEOLUS KG-802), 24 g of crospovidone (Kollidon CL), and 2.4 g of magnesium
stearate were added, and mixed with one another in a polyethylene bag. Thereafter, the obtained

mixture was tableted in a tableting machine (KIKUSUI SEISAKUSHO LTD.) to obtain tablets.
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A film coating solution consisting of 7.5 g of a coating agent and 90.4 g of purified water was
sprayed onto 180 g of the obtained tablets, using a coater (FREUND CORPORATION), so as
to obtain the film coated tablet of Formulation Example 35.

[0173]

These formulation examples were subjected to an absorption test as follows.
< Absorption Experiment Conditions >
Animals: Beagle dogs (KITAYAMA LABES CO., LTD., 6 male dogs)

Meal conditions: Fasting for 20 hours from previous day

Dose: 20 mg/body

Administration sample: Formulation Examples 33, 34, and 35

Administration method: Oral administration with 50 mL of water

[0174]

Pre-treatment:  Thirty minutes before administration of samples, atropine sulfate solution for
intravenous injection (10 ng/0.1 mL/kg) and pentagastrin solution for intramuscular injection
(10 pg/0.1 mL/kg) were intramuscularly administered to the dogs, and thereafter, the
pentagastrin solution for intramuscular injection (10 pg/0.1 mL/kg) was intramuscularly
administered twice, with an interval of 45 minutes.

Thirty minutes, 1 hour, 2 hours, 3 hours, 4 hours, 6 hours, and 8 hours after the oral
administration of Formulation Examples 33, 34, and 35, blood samples were collected from each
animal, and the blood concentration of Compound A were measured (according to liquid
chromatography/mass spectrometry), and the AUC, Cmax and Tmax values were calculated.

The results are shown in Table 9.
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[0175]

[Table 9]
. Formulation Example
(Unit: part by mass)
33 34 35
Compound A 1 1 1
Sodium lauryl sulfate 1 1 1
Lactose monohydrate 1.4 1.4 1.4
Corn starch 15 1.5 1.5
Low viscosity hydroxypropyl cellulose | 0.15 0.15 0.15
D-mannitol 6.9 2.9 10.8
Microcrystalline cellulose 15 1 2
Crospovidone 15 1 2
Magnesium stearate 0.15 0.1 0.2
Low viscosity hydroxypropyl cellulose
P.o Iygthyleng glycol 0.45 0.3 0.6
Titanium oxide
Coloring agent
Total 155 10.3 20.6
AUC ng-hr/mL 8871121 | 8561241 | 767+194
Cmax ng/mL 263+34 | 266184 | 234154
Tmax hr 2.3+1.9 | 2.0£1.3 | 2.0£1.1
[0176]

As shown in Table 9, the Tmax value tended to shorten in all formulation examples,
and any differences in the PK profiles were not found. Therefore, it was demonstrated that all
formulation examples provided formulation compositions having a small variation in the Tmax
values and immediate absorption.

[0177]
[Test Example 9]

A granules not comprising sodium alkyl sulfate was prepared as follows, and the
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influence of sodium alkyl sulfate on the process of producing the granulated material was
evaluated. The results are shown in Table 10.
[0178]
< Formulation Example 36 >

60 g of Compound A, 60 g of sodium lauryl sulfate, 81 g of lactose, and 90 g of corn
starch were sieved through a screen with an opening of 1700 um, and placed in a fluidized bed
granulator (Freund Corporation). Thereafter, the mixture was granulated, while 180 g of 5%
low viscosity hydroxypropyl cellulose was sprayed thereon, so as to obtain granules.
[0179]
< Comparative Example 18 >

60 g of Compound A, 141 g of lactose, and 90 g of corn starch were sieved through a
screen with an opening of 1700 pum, and placed in a fluidized bed granulator (Freund
Corporation). Thereafter, a granulation step while spraying 5% low viscosity hydroxypropyl
cellulose was intended to be performed. However, powders did not flow in the container, and
could not be granulated.
[0180]
< Comparative Example 19 >

30 g of Compound A, 70.5 g of lactose, and 45 g of corn starch were sieved through a
screen with an opening of 1700 pum, and placed in a fluidized bed granulator (Freund
Corporation). Before the spraying of a binding liquid, water was sprayed to fluidize the mixture.
Thereafter, the mixture was granulated, while spraying 90 g of 5% low viscosity hydroxypropyl
cellulose, so as to obtain a granulated material.
[0181]
< Evaluation of Physical Properties of Powders >

The mixed powders before granulation of Formulation Example 36 and Comparative
Example 19 were evaluated using Powder Tester (HOSOKAWA MICRON CORPORATION),
for the physical properties of the powders (repose angle, collapse angle, bulk density, tapped

density, and compressibility index). The results are shown in Table 10.
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[0182]

[Table 10]
Formulation Comparative
(Unit: part by mass) Example Example
36 18 19
Compound A 1 1 1
Sodium lauryl sulfate 1 0 0
Lactose monohydrate 1.35 2.35 2.35
Corn starch 1.5 1.5 1.5
Hypromellose 0.15 0.15 0.15
Total 5 5 5
Water spray before spraying of binding
liquid No No Yes
Granulation Possible | Impossible | Possible
Repose angle (°) 48.6 54.8
Collapse angle (°) 46.8 53.8
Bulk density (g/mL) 0.28 0.3
Tapped density (g/mL) 0.56 0.68
Compressibility index (%) 50 55.9
[0183]

Regarding the physical properties of the powders, the test performed in accordance with
international harmonization is described in "26. Fluidity of Powders" of the Japanese
Pharmacopoeia 17th Edition. In this publication, compression index, bulk density (p bulk), and
tapped density (p tapped) are defined as follows.

Compressibility index = (p tapped - p bulk) / p tapped x 100
[0184]

Moreover, in the Japanese Pharmacopoeia 17th Edition, if referring to "Table 1. Flow
Properties and Corresponding Angles of Repose”, it is described that "when the angle of repose
exceeds 50°, the flow is rarely acceptable for manufacturing purposes”. Based on this
description, when Formulation Example 36 is compared with Comparative Example 19, the
repose angle is lower than 50° and is improved because of the presence of sodium lauryl sulfate.

Hence, it was found that, in the present invention, addition of sodium alkyl sulfate including
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sodium lauryl sulfate provides the effects of a glidant.
[0185]
[Test Example 10]

A granulated material not comprising sodium alkyl sulfate was tableted to prepare
tablets as follows, and the effect of sodium alkyl sulfate on the manufacturing process of the
tablets was evaluated.

[0186]
< Formulation Example 37 >

The total amount of the granules obtained in Formulation Example 36 was sieved
through a sieve with an opening of 600 um. 261.61 g of D-mannitol (Pearlitol 100SD), 48 g of
microcrystalline cellulose (CEOLUS KG-802), 48 g of crospovidone (Kollidon CL), and 2.4 g
of magnesium stearate were added to 120 g of the sievedgranules, and the mixture was blended
in a polyethylene bag. Thereafter, the obtained mixture was tableted in a tableting machine
(KIKUSUI SEISAKUSHO LTD.) to obtain tablets.

[0187]
< Comparative Example 20 >

Using the granules obtained in Comparative Example 19, tablets were obtained in the

same manner as Formulation Example 37.
[0188]
< Evaluation of Ejection Pressure after Tableting >

The tablets of Formulation Example 37 and Comparative Example 20 were evaluated
in terms of the force required for ejecting the tablets from the tableting machine. The results are
shown in Figure 1.

[0189]

During tableting for 60 minutes, the ejection force for Formulation Example 37 was
constant, but the ejection force for Comparative Example 20 increased 5 minutes after the
initiation of tableting, further increased over time until 30 minutes after the initiation of tableting,

and thereafter a high ejection force was still needed.

97



[0190]

The tablets of Formulation Example 37 and Comparative Example 20 were also
compared with each other, in terms of the conditions of a die and a punch, at 30 minutes after
the initiation of tableting. In both tablets, powders did not adhere to the punch, and no sticking
was confirmed. However, in Comparative Example 20, the adhesion of powders to the die was
observed. As such, many vertical streaks were confirmed on the lateral surface of the obtained
tablets, and die friction as one of tableting failures occurred in the tablets of Comparative
Example 20, that did not comprise sodium lauryl sulfate. In contrast, such die friction was not
observed in Formulation Example 37.

[0191]

From these results, it was found that, in the present invention, the addition of sodium
alkyl sulfate, including sodium lauryl sulfate, provides the effect of improving die friction as one
of tableting failures.

All publications, patents and patent applications cited in the present description are

incorporated herein by reference in their entirety.
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CLAIMS

[Claim 1]

A pharmaceutical composition comprising (S)-1-(3-(4-amino-3-((3,5-
dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one
having the following structure, or a pharmaceutically acceptable salt thereof, and sodium lauryl
sulfate:

[Formula 1]

O—
O—

N~ X\
LN
N~ N
C\N\[A
O
[Claim 2]

The composition according to claim 1, comprising sodium lauryl sulfate in a range of
0.05 to 15 parts by mass, relative to 1 part by mass of (S)-1-(3-(4-amino-3-((3,5-
dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one.
[Claim 3]

The composition according to claim 1 or 2, comprising sodium lauryl sulfate in a range
of 0.2 to 5 parts by mass, relative to 1 part by mass of (S)-1-(3-(4-amino-3-((3,5-
dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one.
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[Claim 4]

The composition according to any one of claims 1 to 3, further comprising a disintegrant.
[Claim 5]

The composition according to claim 4, wherein the disintegrant is selected from the
group consisting of crospovidone, carmellose sodium, and carmellose calcium.

[Claim 6]

The composition according to claim 5, wherein the disintegrant is crospovidone.
[Claim 7]

The composition according to claim 5 or 6, comprising crospovidone in a range of 0.1
to 20 parts by mass, relative to 1 part by mass of (S)-1-(3-(4-amino-3-((3,5-
dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one.
[Claim 8]

The composition according to claim 5, comprising carmellose sodium in a range of 0.1
to 5 parts by mass, relative to 1 part by mass of (S)-1-(3-(4-amino-3-((3,5-
dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one.
[Claim 9]

The composition according to claim 5, comprising carmellose calcium in a range of 0.1
to 5 parts by mass, relative to 1 part by mass of (S)-1-(3-(4-amino-3-((3,5-
dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one.
[Claim 10]

The composition according to any one of claims 1 to 9, wherein the composition
comprises an excipient selected from the group consisting of D-mannitol and lactose.

[Claim 11]

The composition according to any one of claims 1 to 10, wherein the composition
comprises microcrystalline cellulose.
[Claim 12]

A  method for improving the dissolution of (S)-1-(3-(4-amino-3-((3,5-
dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one

from a pharmaceutical composition comprising (S)-1-(3-(4-amino-3-((3,5-
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dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one
or a pharmaceutically acceptable salt thereof, wherein the method comprises adding sodium
lauryl sulfate to the pharmaceutical composition.

[Claim 13]

A method for improving the absorption of (S)-1-(3-(4-amino-3-((3,5-
dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one,
wherein the method comprises adding sodium lauryl sulfate to a pharmaceutical composition
comprising (S)-1-(3-(4-amino-3-((3,5-dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one or a pharmaceutically acceptable salt thereof.
[Claim 14]

A method for improving the manufacturability of a pharmaceutical composition
comprising (S)-1-(3-(4-amino-3-((3,5-dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one or a pharmaceutically acceptable salt thereof,
wherein the method comprises adding sodium lauryl sulfate to the pharmaceutical composition.
[Claim 15]

Use of sodium lauryl sulfate for improving the dissolution of (S)-1-(3-(4-amino-3-((3,5-
dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one
or a pharmaceutically acceptable salt thereof.

[Claim 16]

Use of sodium lauryl sulfate for improving the absorption of (S)-1-(3-(4-amino-3-((3,5-
dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one
or a pharmaceutically acceptable salt thereof.

[Claim 17]

Use of sodium lauryl sulfate for improving the manufacturability of a pharmaceutical
composition comprising (S)-1-(3-(4-amino-3-((3,5-dimethoxyphenyl)ethynyl)-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one  or a  pharmaceutically
acceptable salt thereof.

[Claim 18]
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Use of sodium lauryl sulfate for producing a pharmaceutical composition comprising
(S)-1-(3-(4-amino-3-((3,5-dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-
pyrrolidinyl)-2-propen-1-one or a pharmaceutically acceptable salt thereof.

[Claim 19]
Use of a pharmaceutical composition according to any of claims 1 to 11 for the

manufacture of a medicament for treating or preventing a tumor.
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