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1
SOLID PREPARATION

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a U.S. National Stage Application
under 35 U.S.C. § 371 of International Application No.
PCT/IP2016/055540, filed on Feb. 25, 2016, which claims
priority to Japanese Application No. 2015/037462, filed on
Feb. 26, 2013, the subject matter of each of which are herein
incorporated by reference 1n their enftirety.

TECHNICAL FIELD

The present invention relates to a solid preparation (e.g.,
tablet) showing improved stability of N-(4-(1-(2,6-difluo-
robenzyl)-5-((dimethylamino )methyl)-3-(6-methoxy-3-
pyridazinyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno[ 2,3-d]py-
rimidin-6-yl)phenyl)-N'-methoxyurea (to be also referred to
as compound A 1n the present specification) and a salt
thereol 1n the solid preparation, and a method of stabilizing,
compound A and a salt thereof 1n a solid preparation.

BACKGROUND ART

Patent document 1 discloses that a compound represented
by a formula and a salt thereotf, encompassing compound A
and a salt thereol, have a superior gonadotropic hormone-
releasing hormone antagonistic action and can be used, for
example, as a prophylactic or therapeutic agent for hormone
dependent diseases, together with the production method of
the compound.

Patent document 2 discloses a preparation containing a
compound represented by the above-mentioned formula and
a salt thereof, which characteristically contains an organic
acid and shows improved oral absorbability.

DOCUMENT LIST
Patent Documents

WO 2004/067335
WO 2010/026993

[patent document 1
[patent document 2

SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

While compound A and a salt thereol are stable to
temperature, humidity and the like when they are alone and
in a solid state, the present inventors have found a problem
that a decomposed product of compound A or a salt thereof
increases chronologically when compound A or a salt
thereol 1s formulated as a solid preparation (e.g., tablet)
according to a preparation formulation containing other
components.

The present invention aims to solve such newly-found
problem, and the present invention aims to provide a solid
preparation (e.g., tablet) showing improved stability of
compound A and a salt thereof in the solid preparation, and
a method of stabilizing compound A and a salt thereof 1n a
solid preparation.

Means of Solving the Problems

As a result of intensive studies conducted 1n an attempt to
solve the aforementioned problems, the present inventors
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have found that chronological decomposition of compound
A and a salt thereotf 1n a tablet 1s suppressed by setting the
content of compound A and a salt thereof 1n the tablet to not
less than 25 mass %; 1n other words, that compound A and
a salt thereof 1n a tablet are stabilized.

In addition, as a result of intensive studies conducted 1n an
attempt to solve the aforementioned problems, the present
inventors have found that chronological decomposition of
compound A and a salt thereof 1n a solid preparation 1s
suppressed by adding a fat and oil-like substance having a
low melting point, which 1s selected from polyethylene
glycol, glycerol monostearate and triethyl citrate, to a solid
preparation (e.g., tablet); in other words, that compound A
and a salt thereof 1n a solid preparation are stabilized.

Based on the above-mentioned finding, the present inven-
tors have further conducted intensive studies and completed
the present invention.

That 1s, the present mnvention provides the following.
[1] A tablet comprising not less than 25 mass % of N-(4-
(1-(2,6-difluorobenzyl)-5-((dimethylamino )methyl)-3-(6-
methoxy-3-pyridazinyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno
[2,3-d]pyrimidin-6-yl)phenyl)-N'-methoxyurea or a salt
thereof.

[2] The tablet of the above-mentioned [1], comprising

D-mannitol particles having an average particle size of

60-500 um.

[3] The tablet of the above-mentioned [1], comprising

D-mannitol particles having an average particle size of

60-250 um.

[4] A method of stabilizing N-(4-(1-(2,6-difluorobenzyl)-5-

((dimethylamino)methyl)-3-(6-methoxy-3-pyridazinyl)-2,4-

dioxo-1,2,3,4-tetrahydrothieno[ 2,3-d|pyrimidin-6-yl)phe-

nyl)-N'-methoxyurea or a salt thereof 1n a tablet, comprising

adding not less than 25 mass % of N-(4-(1-(2,6-difluoroben-

zyl)-3-((dimethylamino)methyl)-3-(6-methoxy-3-pyridazi-

nyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno| 2,3 -d[pyrimidin-6-

yD)phenyl)-N'-methoxyurea or a salt thereof.

[S5] The method of the above-mentioned [4], further com-

prising adding D-mannitol particles having an average par-

ticle size of 60-500 um.

|6] The method of the above-mentioned [4], further com-

prising adding D-mannitol particles having an average par-

ticle size of 60-250 um.

['7] A solid preparation comprising

(1) N-(4-(1-(2,6-difluorobenzyl)-3-((dimethylamino)
methyl)-3-(6-methoxy-3-pyridazinyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyl)-N'-
methoxyurea or a salt thereof and

(2) a fat and oi1l-like substance having a low melting point,
which 1s selected from polyethylene glycol, glycerol
monostearate and triethyl citrate.

[8] The solid preparation of the above-mentioned [7],

wherein the fat and oil-like substance having a low melting

point 1s polyethylene glycol.

[9] The solid preparation of the above-mentioned [7],

wherein the fat and oil-like substance having a low melting

point 1s polyethylene glycol having an average molecular
weight of about 6000 to about 120000.

[10] A method of stabilizing N-(4-(1-(2,6-difluorobenzyl)-
S-((dimethylamino)methyl)-3-(6-methoxy-3-pyrnidazinyl)-2,
4-dioxo-1,2,3,4-tetrahydrothieno| 2,3-d[pyrimidin-6-yl)phe-
nyl)-N'-methoxyurea or a salt thereof, comprising adding a
fat and o1l-like substance having a low melting point, which
1s selected from polyethylene glycol, glycerol monostearate
and triethyl citrate to a solid preparation comprising N-(4-

(1-(2,6-difluorobenzyl)-5-((dimethylamino )methyl)-3-(6-
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methoxy-3-pyridazinyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno
[2,3-d]pyrimidin-6-yl)phenyl)-N'-methoxyurea or a salt
thereol.

[11] The method of the above-mentioned [10], wherein the
fat and oil-like substance having a low melting point is
polyethylene glycol.

[12] The method of the above-mentioned [10], wherein the
fat and oil-like substance having a low melting point is

polyethylene glycol having an average molecular weight of
about 6000 to about 120000.

Eftect of the Invention

According to the present mvention, a solid preparation
(e.g., tablet) showing improved stability of compound A and
a salt thereof i1n the solid preparation, and a method of
stabilizing compound A and a salt thereof 1n a solid prepa-

ration can be provided.

DETAILED DESCRIPTION OF TH.
INVENTION

L1

The present mvention 1s explained in detail below.

As a salt of compound A, a physiologically acceptable
acid addition salt 1s preferable. As such salt, salt with
iorganic acid (e.g., hydrochloric acid, hydrobromic acid,
nitric acid, sulfuric acid, phosphoric acid), salt with organic
acid (e.g., formic acid, acetic acid, trifluoroacetic acid,
fumaric acid, oxalic acid, tartaric acid, maleic acid, citric
acid, succinic acid, malic acid, methanesulfonic acid, ben-
zenesulfonic acid, p-toluenesulionic acid) and the like are
used.

1. Tablet Containing Compound A or a Salt Thereof at a
High Content

In one embodiment, the present invention relates to a
tablet containing compound A or a salt thereof at a high
content, specifically, a tablet containing compound A or a
salt thereof at not less than 25 mass % (preferably not less
than 35 mass %, more preferably not less than 40 mass %)
(hereinafter sometimes to be abbreviated as the tablet of the
present invention).

In the tablet of the present invention, the content of
compound A or a salt thereof 1s, for example, not more than
80 mass % (preferably not more than 75 mass %).

Since the tablet of the present invention contains not less
than 25 mass % (preferably not less than 35 mass %, more
preferably not less than 40 mass %) of compound A or a salt
thereol, 1t can improve the stability of compound A and a salt
thereol in the tablet as compared to a tablet contaiming
compound A or a salt thereof at a low content (e.g., less than
25 mass %). In addition, since the tablet of the present
invention contains compound A or a salt thereof at a high
content, the tablet can be downsized, which in turn i1s
expected to provide an improving eflect on the dosing
compliance of the patients.

The present inventors have found that a tablet containing,
compound A or a salt thereof at a high content (preferably
not less than 25 mass %, preterably not less than 30 mass %,
more preferably not less than 35 mass %, further preferably
not less than 40 mass %) can be obtamned by adding
D-mannitol particles having an average particle size of
60-500 um (more preferably 60-2350 um, further preferably
70-200 um, particularly preferably 80-150 um) as an excipi-
ent to the tablet containing compound A or a salt thereotf. In
the present specification, the average particle size refers to
a value generally called a median diameter, which corre-
sponds to 50% of the cumulative distribution (volume
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distribution) of powder particles. The average particle size
can be measured by a particle laser diflraction particle size
analyzer (HELOS system and RODOS dispersing unit,
Sympatech) at a dispersing pressure of 2.0 bar.

D-mannitol particles having an average particle size
within the above-mentioned range can be produced by a
method known per se, and 1s not particularly limited. For
example, 1t can be produced by a spray dry production
method. As a D-mannitol particles having an average par-
ticle size within the above-mentioned range, a commercially
available product (e.g., PEARLITOL 100SD, PEARLITOL
200SD, PEARLITOL 300DC, PEARLITOL 400DC, all by
ROQUETTE) can also be used. As the above-mentioned
D-mannitol particles, D-mannitol particles having an aver-
age particle size of 75-150 um (e.g., PEARLITOL 100SD)
are preferable.

In the tablet of the present invention, the content of
D-mannitol particles 1s preferably 10-75 mass %, more
preferably 12-70 mass %, further preferably 15-65 mass %,
turther more preferably 15-60 mass %.

The tablet of the present mmvention may further contain
additives conventionally used in the pharmaceutical field.
Examples of the additive include excipient, binder, disinte-
grant, lubricant, colorant, pH adjuster, surfactant, sweetener,
flavor, coating base, and coating additive. Unless particu-
larly indicated, these additives are used in amounts conven-
tionally employed 1n the pharmaceutical field.

Examples of the excipient include mannitol (e.g., D-man-
nitol {e.g., PEARLITOL 50C (trade name); ROQUETTE});
crystalline cellulose; starches such as corn starch, potato
starch, wheat starch, rice starch, partly pregelatinized starch,
pregelatinized starch, porous starch and the like; anhydrous
calcium phosphate; precipitated calcium carbonate; and cal-
cium silicate, with preference given to D-mannitol and
crystalline cellulose.

In the tablet of the present invention, the content of the
excipient 1s preferably 10-75 mass %, more preferably 20-65
mass %.

As the excipient in the present invention, D-mannitol
particle or mannitol (e.g., D-mannitol) 1s pretferable, and
D-mannitol particle 1s more preferable. D-mannitol and
D-mannitol particle may be used alone or in combination.

When the aforementioned D-mannitol particles are used
as an excipient in the present invention, the total amount of
the excipient only needs to fall within the above-mentioned
range.

When the alorementioned mannitol 1s used as the excipi-
ent 1n the present invention, the total amount of the excipient
1s preferably 10-75 mass %, more preferably 12-70 mass %,
turther preferably 13-65 mass %, further more preferably
15-60 mass %.

Examples of the binder include crystalline cellulose [e.g.,
crystalline cellulose {e.g., CEOLUS KG-802 (grade:
KG-802) (trade name); CEOLUS PH-302 (grade: PH-302)
(trade name); Asahi Kasei Chemicals Corporation}, crystal-
line cellulose (particles), crystalline cellulose (fine par-
ticles)|, hydroxypropylcellulose [e.g., grade: L, SL, SSL

(trade name); Nippon Soda Co., Ltd.], hydroxypropylmeth-
ylcellulose [e.g., hypromellose 2910, TC-5 (grade: MW, E,

EW, R, RW) (trade name); Shin-Etsu Chemical Co., Ltd.],
povidone (polyvinylpyrrolidone), and copolyvidone, with
preference given to hydroxypropylcellulose.

In the tablet of the present invention, the content of the
binder 1s preferably 0.5-20 mass %, more preferably 1-10
mass %o.

Examples of the disintegrant include corn starch, car-
boxymethylcellulose, calcium carboxymethylcellulose,
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sodium carboxymethyl starch, croscarmellose sodium (e.g.,
Ac-Di1-Sol), crospovidone, low-substituted hydroxypropyl-
cellulose (L-HPC), hydroxypropylstarch, sodium starch gly-
colate, and magnesium alumino metasilicate, with prefer-
ence given to croscarmellose sodium and sodium starch
glycolate.

In the tablet of the present mvention, the content of the
disintegrant 1s preferably 1-20 mass %, more preferably 2-10
mass %o.

Examples of the lubricant include magnesium stearate,
calcium stearate, talc, sucrose esters of fatty acids, and
sodium stearyl fumarate, with preference given to magne-
sium stearate.

In the tablet of the present mnvention, the content of the
lubricant 1s preferably 0.1-5 mass %, more preferably 0.2-3
mass %o.

Examples of the colorant include food colors such as
Food Color Yellow No. 5, Food Color Red No. 2, Food
Color Blue No. 2 and the like, food lake colors, red ferric
oxide, and yellow ferric oxide.

Examples of the pH adjuster include citric acid or a salt
thereol, phosphoric acid or a salt thereof, carbonic acid or a
salt thereot, tartaric acid or a salt thereot, fumaric acid or a
salt thereot, acetic acid or a salt thereof, and amino acid or
a salt thereof.

Examples of the surfactant include sodium lauryl sulfate,
polysorbate 80, and polyoxyethylene(160)polyoxypropyl-
ene(30)glycol.

Examples of the sweetener include aspartame (trade
name), acesulfame potassium, sucralose, thaumatin, saccha-
rin sodium, and dipotassium glycyrrhizinate.

Examples of the flavor include menthol, peppermint oil,
lemon o1l, and vanillin.

Examples of the coating base include sugar coating base,
water-soluble film coating base, enteric film coating base,
and sustained-release film coating base.

Examples of the sugar coating base include sucrose, and
one or more kinds selected from talc, precipitated calcium
carbonate, gelatin, gum arabic, pullulan, carnauba wax and
the like may be used in combination.

Examples of the water-soluble film coating base include
cellulose polymers such as hydroxypropylcellulose [e.g.,
grade: L, SL, SL-T, SSL (trade name); Nippon Soda Co.,
Ltd.], hydroxypropylmethylcellulose [e.g., hypromellose
2910, TC-5 (grade: MW, E, EW, R, RW) (trade name);
Shin-Etsu Chemical Co., Ltd.], hydroxyethylcellulose,
methylhydroxyethylcellulose and the like; synthetic poly-
mers such as polyvinyl acetaldiethylaminoacetate, amino-
alkylmethacrylate copolymer E [Eudragit E (trade name)],
polyvinylpyrrolidone and the like; and polysaccharides such
as pullulan and the like.

Examples of the enteric film coating base include cellu-
lose polymers such as hydroxypropylmethylcellulose phtha-
late, hydroxypropylmethylcellulose acetate succinate, car-
boxymethylethylcellulose, cellulose acetate phthalate and
the like; acrylic acid polymers such as methacrylic acid
copolymer L [Eudragit L (trade name)], methacrylic acid
copolymer LD [Eudragit L-30D55 (trade name)|, meth-
acrylic acid copolymer S [Fudragit S (trade name)] and the
like; and naturally occurring substances such as shellac and
the like.

Examples of the sustained-release film coating base
include cellulose polymers such as ethylcellulose and the
like; acrylic acid polymers such as aminoalkylmethacrylate
copolymer RS [Eudragit RS (trade name)], ethyl acrylate-
methyl methacrylate copolymer suspension [Eudragit NE
(trade name)] and the like.
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Examples of the coating additive include light shielding
agents such as titantum oxide and the like; fluidizers such as
talc and the like; colorants such as red ferric oxide, yellow
ferric oxide and the like; plasticizers such as polyethylene
glycol (e.g., macrogol 6000), triethyl citrate, castor oil,
polysorbates and the like; organic acids such as citric acid,
tartaric acid, malic acid, ascorbic acid and the like.

Two or more kinds of the above-mentioned additives may
be used as a mixture at an appropriate ratio.

The tablet of the present invention may be film coated for
the purpose of improving easy administrability, hardness
and the like. Examples of the coating base and coating
additive to be used for the film coating include those similar
to the ones used for the aforementioned additive.

When the tablet of the present invention 1s film-coated,
the film coating layer 1s formed 1n a proportion of generally
1-10 parts by mass, preferably 2-6 parts by mass, per 100
parts by mass of the tablet.

When the tablet of the present invention a film-coated
tablet, the contents of compound A or a salt thereof and an
additive 1n a core tablet before applying film coating are
preferably within the aforementioned ranges.

The tablet of the present invention 1s preferably a tablet
containing compound A or a salt thereot, an excipient (e.g.,
D-mannitol particles, D-mannitol, preferably D-mannitol
particles), a disintegrant (e.g., sodium starch glycolate), a
binder (e.g., hydroxypropylcellulose), and a lubricant (e.g.,
magnesium stearate), wherein the content of compound A or
a salt thereof 1s not less than 25 mass % (preferably not less
than 30 mass %, more preferably not less than 35 mass %,
further preferably not less than 40 mass %).

In addition, the tablet of the present mnvention 1s prefer-
ably a film-coated tablet wherein a tablet (core tablet)
containing compound A or a salt thereot, an excipient (e.g.,
D-mannitol particles), a disintegrant (e.g., sodium starch
glycolate), a binder (e.g., hydroxypropylcellulose), and a
lubricant (e.g., magnesium stearate) 1s coated with a coating
base (e.g., hydroxypropylmethylcellulose) and a coating
additive (e.g., titanium oxide, red ferric oxide), and the
content of compound A or a salt thereof 1s not less than 25
mass % (preferably not less than 30 mass %, more prefer-
ably not less than 35 mass %, further preferably not less than
40 mass %) relative to the core tablet.

The tablet of the present imvention preferably further
contains a fat and oil-like substance having a low melting
point, which 1s selected from polyethylene glycol, glycerol
monostearate and triethyl citrate. When a fat and oil-like
substance having a low melting point 1s added to the tablet
of the present invention, the content etc. thereof are the same
as those described below 1n “2. Solid preparation containing
compound A or a salt thereof and a fat and o1l-like substance
having a low melting point™.

The tablet of the present mnvention 1s produced by appro-
priately combining operations such as granulation, mixing,
tableting (compression molding), coating and the like.

Granulation 1s performed using, for example, a granula-
tion machine such as a high shear granulator, a fluid bed
granulator, a dry granulator or the like.

Mixing 1s performed using, for example, a mixer such as
a V-type mixer, a tumbler mixer or the like.

Tableting (compression molding) i1s performed by punch-
ing using, for example, a single punch tableting machine or
a rotary tableting machine.

Coating 1s performed using, for example, a film coating
apparatus. As the coating base here, those exemplified as the
alforementioned additive can be mentioned.
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Two or more kinds of the above-mentioned coating base
may be used as a mixture at an appropriate ratio. Also, a
coating additive may be used during coating.

The tablet of the present invention can be produced, for
example, according to the following production steps. Fach

starting material 1n the following production steps 1s used 1n
such amount as to achueve the atorementioned content 1n the
finally obtained tablet.

1) Compound A or a salt thereof, and an excipient (e.g.,
D-mannitol particles, D-mannitol, crystalline cellulose,
preferably D-mannitol particles) are mixed together with
other additive (e.g., disintegrant (e.g., sodium starch glyco-
late)) as necessary, the mixture 1s granulated while spraying
a solution obtained by dissolving or dispersing a binder (e.g.,
hydroxypropylcellulose) 1n a solvent or dispersing medium
(e.g., water), dried and sieved as necessary to give a granu-
lated powder (or a sieved powder).

2) An additive (e.g., lubricant (e.g., magnesium stearate)) 1s
added to the obtained granulated powder (or sieved powder)
as necessary, and they are mixed to give granules for
tableting.

3) The granules are tableted to give a core tablet.

4) A film coating solution 1s sprayed on the obtained core
tablet, when desired, to give a film-coated tablet.

The present invention also relates to a stabilizing method
of the following compound A or a salt thereof.

One embodiment of the present invention relates to
method of stabilizing compound A or a salt thereof 1n a
tablet, comprising adding not less than 25 mass % (prefer-
ably not less than 30 mass %, more preferably not less than
40 mass %) of compound A or a salt thereof (hereinafter
sometimes to be abbreviated as the method of the present
invention).

In the present specification, addition and containing mean
the same and, for example, adding not less than 25 mass %
of compound A or a salt thereof to a tablet means that the
tablet contains not less than 25 mass % ol compound A or
a salt thereof.

In the method of the present invention, further addition of
(1) D-mannitol particles having an average particle size of
60-500 um (preferably 60-250 um, more preterably 70-200
um, particularly preferably 80-150 um) or (2) D-mannitol
having an average particle size of 30-60 um {e.g., PEARLI-
TOL 50C (trade name); ROQUETTE}) is preferable, and
addition of the above-mentioned D-mannitol particles is
more preferable. D-mannitol and D-mannitol particles may
be used alone or 1n combination.

The tablet by the method of the present invention 1s
prepared 1n the same manner as in the aforementioned
formulation of the tablet of the present imvention. For
example, the amount of the D-mannitol particles or D-man-
nitol 1s analogous to that in the tablet of the present inven-
tion.

The method of the present invention may include a step of
confirming the stabilizing eflect (e.g., step of measuring the
content of a decomposed product (U-2) of compound A or a
salt thereof in the tablet etc.). The step of measuring the
content of the decomposed product can be performed
according to, for example, the below-mentioned Experimen-
tal Example 1.

2. Solid Preparation Containing Compound A or a Salt
Thereol and a Fat and Oil-Like Substance Having a Low
Melting Point

Another embodiment of the present invention relates to a
solid preparation containing (1) compound A or a salt
thereol, and (2) a fat and oil-like substance having a low
melting point, which 1s selected from polyethylene glycol,

10

15

20

25

30

35

40

45

50

55

60

65

8

glycerol monostearate and triethyl citrate (hereinafter some-
times to be abbreviated as the solid preparation of the
present 1nvention).

In the solid preparation of the present invention, the
content of compound A or a salt thereof 1s preferably not less
than 4 mass % and less than 100 mass %, more preferably
4-80 mass %, further preferably 18-50 mass %.

Since the solid preparation of the present invention con-
tains a fat and oil-like substance having a low melting point,
which 1s selected from polyethylene glycol, glycerol monos-
tearate and triethyl citrate, 1t can improve the stability of
compound A and a salt thereof 1n the solid preparation.
These fat and oi1l-like substances having a low melting point
may be used alone or two or more kinds thereof may be used
in combination.

In the solid preparation of the present invention, the
content of a fat and oi1l-like substance having a low melting
point, which 1s selected from polyethylene glycol, glycerol
monostearate and triethyl citrate 1s, for example, 0.1-10
mass %o.

While the preferable range of the above-mentioned con-
tent varies depending on the kind of the fat and oil-like
substance having a low melting point to be added to a solid
preparation, for example, when the above-mentioned fat and
o1l-like substance having a low melting point 1s polyethylene
glycol (e.g., polyethylene glycol 6000), 1t 1s, for example,
0.1-4.0 mass % (preferably 0.2-2.0 mass %, more preferably
0.2-1.7 mass %, further preferably 0.2-0.4 mass %). When,
for example, the above-mentioned fat and oil-like substance
having a low melting point 1s glycerol monostearate or
triethyl citrate, 1t 1s 0.1-10 mass % (preferably, 1.0-4.0 mass
%).

In the present invention, a fat and oil-like substance
having a low melting point 1s particularly preferably poly-
cthylene glycol.

Examples of the polyethylene glycol include polyethylene
glycol having an average molecular weight of 200-7000000

(preferably about 6000-about 120000, more preferably
about 8000-about 100000) (e.g., polyethylene glycol 400
(the Japanese Pharmacopoeia), and polyethylene glycol
6000 (the Japanese Pharmacopoeia)), POLYOX WSR N-10
(trade name), POLYOX WSR N-205 (trade name),
POLYOX WSR N-12K (trade name), POLYOX WSR 303
(trade name), preferably POLYOX WSR N-10 (trade name),
polyethylene glycol 6000, more preferably polyethylene
glycol 6000) 1s preferable. As used herein, polyethylene
glycol 1s a generic term of compounds represented by the
tormula H(OCH,CH,) OH wherein n 1s a natural number
(compound wherein n 1s not less than 2000 1s sometimes
referred to as polyethylene oxide).

Here, polyethylene glycol 6000 1s also referred to as
macrogol 6000 1n the Japanese Pharmacopoeia (an average
molecular weight thereot 1s generally said to be 7300-9300).

In addition, polyethylene glycol 6000 1s referred to as
polyethylene glycol 8000 i the NATIONAL FORMU-

LARY.

In the present specification, the “average molecular
weight” 1 the explanation of polyethylene glycol means
“number average molecular weight”.

These fat and oil-like substances having a low melting
point, which are 1n a solid form or a liquid form, are added
to an active igredient (compound A or a salt thereot). The
present invention 1s more advantageously applied to a solid
preparation (granule, tablet and the like, preferably tablet)
produced by molding (granulation, compression molding

and the like).
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The solid preparation of the present invention 1s generally
produced by adding the above-mentioned fat and oil-like
substance having a low melting point to an active ingredient
(compound A or a salt thereol) and molding the mixture.

The addition 1s performed by an addition method gener-
ally used for preparations, for example, mixing, kneading,
screening, stirring and the like. For example, a fat and
oil-like substance having a low melting point may be
directly added to the active ingredient and mixed, and a
solvent may be further added and mixed therewith, and the
mixture can be kneaded, granulated and dried by conven-
tional methods.

It 1s also possible to dissolve a fat and oil-like substance
having a low melting point in a suitable solvent, mix same
with an active ingredient, and knead, granulate and dry same
by conventional methods. Furthermore, a solution contain-
ing a fat and oil-like substance having a low melting point
and a solution containing an active ingredient may be
separately sprayed on a powder of excipient and the like.

As the above-mentioned suitable solvent, a solvent that
does not adversely intluence the active ingredient, for
example, water, dimethyl formamide, acetone, ethanol, pro-
pyl alcohol, 1sopropyl alcohol, butyl alcohol, methylene
chloride, and trichloroethane are used.

After the completion of addition, a tablet can be produced
by a known compression molding means. Compression
molding means compressing under pressurization to give a
desired form, which most generally refers to, for example,
tableting and the like.

The solid preparation of the present invention may further
contain an additive conventionally used in the pharmaceu-
tical field. Examples of the additive include excipient,
binder, disintegrant, lubricant, colorant, pH adjuster, surfac-
tant, sweetener, flavor, coating base, coating additive and the
like. Unless particularly indicated, these additives are used
in amounts conventionally employed 1n the pharmaceutical
field.

Examples of these additives include those similar to the
additives exemplified for the aforementioned tablet of the
present invention.

In the solid preparation of the present invention, the
excipient 1s preferably D-mannitol, D-mannitol particle or
crystalline cellulose, more preferably D-mannitol or crys-
talline cellulose. The content of the excipient i1s preferably
10-70 mass %, more preferably 16-64 mass %.

In the solid preparation of the present mmvention, the
binder 1s preferably hydroxypropylcellulose. The content of
the binder 1s preferably 0.5-20 mass %, more preferably
1-10 mass %.

In the solid preparation of the present invention, the
disintegrant 1s preferably croscarmellose sodium. The con-
tent of the disintegrant 1s preferably 1-20 mass %, more
preferably 2-10 mass %.

In the solid preparation of the present invention, the
lubricant 1s preferably magnesium stearate. The content of
the lubricant i1s preferably 0.1-3 mass %, more preferably
0.2-2 mass %.

The solid preparation of the present invention may be film
coated for the purpose of improving easy administrability,
hardness and the like. Examples of the coating base and
coating additive to be used for the film coating include those
exemplified as the alforementioned additive.

When the solid preparation of the present invention 1s
film-coated, the film coating layer 1s formed in a proportion
of generally 1-10 parts by mass, preferably 2-6 parts by
mass, per 100 parts by mass of the solid preparation.
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When the solid preparation of the present mnvention 1s a
film-coated tablet, the contents of compound A or a salt
thereof, a fat and oil-like substance having a low melting
point and an additive 1n the core tablet before application of
film coating are preferably within the aforementioned
ranges.

The solid preparation of the present invention 1s prefer-
ably a tablet containing compound A or a salt thereof; a fat
and oil-like substance having a low melting point, which 1s
selected from polyethylene glycol, glycerol monostearate
and triethyl citrate; excipient (e.g., D-mannitol, crystalline
cellulose); a disintegrant (e.g., croscarmellose sodium); a
binder (e.g., hydroxypropylcellulose); and a lubricant (e.g.,
magnesium stearate).

The solid preparation of the present invention 1s prefer-
ably a film-coated tablet wherein a tablet (core tablet)
containing compound A or a salt thereof; a fat and oil-like
substance having a low melting point, which 1s selected from
polyethylene glycol, glycerol monostearate and triethyl cit-
rate; an excipient (e.g., D-mannitol, crystalline cellulose); a
disintegrant (e.g., croscarmellose sodium); a binder (e.g.,
hydroxypropylcellulose); and a lubricant (e.g., magnesium
stearate) 1s coated with a coating base (e.g., hydroxypropy-
Imethylcellulose) and a coating additive (e.g., titanium
oxide, red ferric oxide, yellow ferric oxide).

The solid preparation of the present invention 1s produced
by appropriately combining operations such as granulation,
mixing, tableting (compression molding), coating and the
like. Granulation, mixing, tableting (compression molding)
and coating can be performed according to the method and
steps exemplified for the aforementioned tablet of the pres-
ent 1nvention.

The solid preparation of the present mmvention can be
produced, for example, according to the following produc-
tion steps. Each starting material in the following production
steps 1s used 1n such amount as to achieve the aforemen-
tioned content 1n the finally obtained solid preparation.

1) Compound A or a salt thereof, and an excipient (e.g.,
D-mannitol, crystalline cellulose) are mixed together with
other additives as necessary, the mixture 1s granulated while
spraying a solution obtained by dissolving or dispersing a
binder (e.g., hydroxypropylcellulose) and a fat and oil-like
substance having a low melting point, which 1s selected from
polyethylene glycol, glycerol monostearate and triethyl cit-
rate, 1 a solvent or dispersing medium (e.g., water), dried
and sieved as necessary to give a granulated powder (or a
sieved powder).

2) An additive (e.g., lubricant (e.g., magnesium stearate),
disintegrant (e.g., croscarmellose sodium)) 1s added to the
obtained granulated powder (or sieved powder) as neces-
sary, and the mixture 1s mixed to give granules for tableting.
3) The granules are tableted to give a core tablet.

4) A film coating solution 1s sprayed on the obtained core
tablet, when desired, to give a film-coated tablet.

The aforementioned tablet of the present invention and
the solid preparation of the present invention (hereinafter
these are collectively referred to the solid preparation of the
present invention) have low toxicity and can be safely
administered orally to mammals (e.g., mouse, rat, rabbit, cat,
dog, bovine, horse, monkey, human).

The solid preparation of the present invention 1s, for
example, useful for the prophylaxis or treatment of hor-
mone-dependent diseases (e.g., prostate cancer) and the like.

The dose of the solid preparation of the present invention
varies depending on the severity ol symptoms; age, sex,
body weight and sensitivity of the administration subject;
and timing, frequency and the like of administration, and 1s
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not particularly limited as long as the object of the present
invention 1s achieved. For example, when 1t 1s used as an
oral preparation for the treatment of the alorementioned
hormone dependency diseases (e.g., prostate cancer), about
0.01-30 mg, preferably about 0.02-10 mg, more preferably
0.1-10 mg, most preferably 0.5-10 mg, per 1 kg body weight
based on a free form of compound A, can be administered
to a mammal (e.g., human) in 1 to 4 portions per day.

The solid preparation of the present invention 1s prefer-
ably a tablet and the size thereof varnies depending on the
shape of the tablet (e.g., round, caplet, oblong etc.). It only
needs to be a size that can be easily taken by the patients.

As the solid preparation of the present invention, a tablet
contaiming 40-120 mg, preferably 80 mg or 120 mg, of
compound A or a salt thereof based on compound A (iree
form) per tablet can be mentioned.

In the solid preparation of the present mvention, com-
pound A or a salt thereof can also be used 1n combination
with one or more different kinds of medicaments.

In addition, the solid preparation of the present mnvention
preferably contains D-mannitol particles as an excipient.
The content etc. of the D-mannitol particles in the solid
preparation of the present invention are the same as those
detailedly described 1n *“1. Tablet containing compound A or
a salt thereof at a hugh content”.

Another embodiment of the present invention relates to a
method of stabilizing compound A or a salt thereof, com-
prising adding a fat and oil-like substance having a low
melting point, which 1s selected from polyethylene glycol,
glycerol monostearate and triethyl citrate to a solid prepa-
ration containing compound A or a salt thereof.

The order of addition of each component 1s not particu-
larly limited, and, for example, as mentioned above, a fat
and oil-like substance having a low melting point may be
directly added to an active ingredient (compound A or a salt
thereol) and mixed, and a solvent may be further added and
mixed therewith, and the mixture can be kneaded, granu-
lated and dried by conventional methods; a fat and oil-like
substance having a low melting point may be dissolved 1n a
suitable solvent, uniformly mixed with an active ingredient,
and kneaded, granulated and dried by conventional methods;
or a solution containing a fat and oil-like substance having
a low melting point and a solution containing an active
ingredient may be separately sprayed on a powder of excipi-
ent and the like. After the completion of addition, a tablet
can be produced by a known compression molding means.

Specifically, for example, when the solid preparation 1s a
tablet, compound A or a salt thereof 1s granulated while
spraying a solution obtained by dissolving or dispersing a fat
and oil-like substance having a low melting point 1n a
solvent or dispersion medium (e.g., water), and dried to give
a granulated powder, and the obtained granulated powder 1s
punched to give a tablet.

The solid preparation by the method is prepared in the
same manner as 1n the aforementioned formulation of the
solid preparation of the present invention. For example, the
amounts of the fat and oil-like substance having a low
melting point, which 1s selected from polyethylene glycol,
glycerol monostearate and triethyl citrate are analogous to
those 1n the solid preparation of the present invention.

This method may 1nclude a step of confirming a stabiliz-
ing ellect (e.g., step ol measuring the content of decomposed
product (U-2) of compound A or a salt thereof 1n the solid
preparation etc.). The step of measuring the content of the
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decomposed product can be performed, for example, accord-
ing to the below-mentioned Experimental Example 1.

EXAMPLES

The present mvention 1s explained 1n more detail 1n the
tollowing by referring to Examples, Comparative Examples,
Retference Examples, and Experimental Examples, which

are not to be construed as limitative.
D-mannitol (PEARLITOL 30C (trade name), manufac-

tured by ROQUETTE), D-mannitol particles (PEARLITOL
100SD (trade name), PEARLITOL 200SD (trade name),
PEARLITOL 300DC (trade name) or PEARLITOL 400DC
(trade name), all manufactured by ROQUETTE), crystalline
cellulose (CEOLUS PH-101 or KG-802 (trade name),
manufactured by Asahi Kaser Chemicals Corporation),
hydroxypropylcellulose (HPC-L (trade name), manufac-

tured by NIPPON SODA CO., LTD.), croscarmellose
sodium (Ac-Di1-Sol (trade name) manufactured by FMC),
sodium starch glycolate (Primojel (trade name), manufac-
tured by DMV), magnesium stearate (Magnesium Stearate
(trade name), manufactured by Tather Chemical Industrial
Co., Ltd.), polysorbate 80 (POLYSORBATE 80 (trade

name), manufactured by Sanyo Chemical Industries, Ltd.),
hydroxypropylmethylcellulose 2910 (TC-5 (trade name),
manufactured by Shin-Etsu Chemical Co., Ltd.) (heremafter
sometimes to be abbreviated as hypromellose), polyethylene
glycol 6000 (MACROGOL 6000 (trade name), manufac-
tured by Sanyo Chemical Industries, Ltd.), titanium oxide
(titanium oxide (trade name) manufactured by Freund Cor-
poration), glycerol monostearate (manufactured by RIKEN
VITAMIN CO., LTD.) (sometimes referred to as GMS 1n the
present specification) were the Japanese Pharmacopoeia,
15th Edition, compatible products, red ferric oxide (red
ferric oxide (trade name) manufactured by LCW), and
triethyl citrate (CITROFLEX 2 (trade name), manufactured
by CBC) were Japanese Pharmaceutical Excipients 2003
compatible products, magnesium alumino metasilicate
(Neusilin FL2 (trade name), manufactured by Fuji Chemaical
Industries Co., Ltd.) was the Japanese Pharmaceutical
Codex 2002 compatible product, polyethylene glycol 400
(Polyethylene Glycol 400 (trade name), manufactured by

Wako Pure Chemical Industries, Ltd.) was a reagent grade
product, POLYOX (POLYOX WSR N-10 (trade name),

POLYOX WSR N-205 (trade name), POLYOX WSR
N-12K (trade name), POLYOX WSR 303 (trade name), all
manufactured by Dow Chemical) was the National Formu-
lary compatible product, all of which were used in the
following Examples, Comparative Examples, Reference
Examples, and Experimental Examples.

Comparative Example 1

A core tablet containing compound A at a composition
ratio shown 1n Table 1-1 was produced as follows.

That 1s, 1n a fluid bed granulator/dryer (LAB-1, Powrex
Corporation), compound A, D-mannitol, and crystalline
cellulose were preheated and mixed, an aqueous solution of
hydroxypropylcellulose was sprayed and the mixture was
dried to give a granulated powder. Croscarmellose sodium
and magnesium stearate were added to the obtained granu-
lated powder and they were mixed 1n a bag to give a mixed
powder. The mixed powder was tableted by a rotary tablet-
ing machine (compact tableting machine, Kikusui Sei-
sakusho Ltd.) with a 6.0 mmeg punch to give core tablets
(110 mg per tablet).
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The core tablet was placed 1n a film coating machine
(DRC-200, Powrex Corporation), a film coating solution
with a composition ratio shown 1n Table 1-2 was sprayed to
give film coated tablets (about 114.0 mg per tablet). The
obtained film coated tablets were placed 1n a glass bottle,

which was tightly sealed and preserved at 60° C. for 2
weeks.

TABLE 1-1
additive formulation amount (mg/tablet)
compound A 5
D-mannitol 76
crystalline cellulose 20
hydroxypropylcellulose 3
croscarmellose sodium 5
magnesium stearate 1
Total 110
TABLE 1-2
additive formulation amount (mg/tablet)
hypromellose 3.56
titanium oxide 0.40
red ferric oxide 0.04
Total 4.00

Comparative Example 2

A core tablet containing compound A at a composition
ratio shown in Table 2-1 was produced as follows.

That 15, 1n a fluid bed granulator/dryer (FD-3S, Powrex
Corporation), compound A, D-mannitol, and crystalline
cellulose were preheated and mixed, an aqueous solution of
hydroxypropylcellulose was sprayed and the mixture was
dried to give a granulated powder. The granulated powder
was milled by a milling machine (Power mill P-3, SHOWA
KAGAKUKIKAI Co., LTD.) to give a milled powder.
Croscarmellose sodium and magnesium stearate were added
to the obtained milled powder and they were mixed in a

blending  machine (Tumbler 15 L, SHOWA
KAGAKUKIKAI Co., L'TD.) to give a mixed powder. The
mixed powder was tableted by a rotary tableting machine
(Correct 12HUK, Kikusui Seisakusho Ltd.) with a 13.0x7.0

mm punch to give core tablets (440 mg per tablet).
The core tablets were placed 1n a film coating machine

(Doria coater DRC500, Powrex Corporation), a film coating
solution with a composition ratio shown 1n Table 2-2 was
sprayed to give film coated tablets (about 456.0 mg per
tablet). The obtained film coated tablets were placed 1n a
glass bottle, which was tightly sealed and preserved at 60°

C. for 2 weeks.

TABLE 2-1
additive formulation amount (mg/tablet)
compound A 80
D-mannitol 244
crystalline cellulose 80
hydroxypropylcellulose 12
croscarmellose sodium 20
magnesium stearate 4
Total 440
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TABLE 2-2
additive formulation amount (mg/tablet)
hypromellose 14.24
titanium oxide 1.60
red ferric oxide 0.16
Total 16.00

Reference Example 1

A core tablet containing compound A at a composition
ratio shown 1n Table 3-1 was produced as follows.

That 1s, 1n a fluid bed granulator/dryer (FD-5S, Powrex

Corporation), compound A, D-manmtol, and crystalline
cellulose were preheated and mixed, an aqueous solution of
hydroxypropylcellulose was sprayed and the mixture was

dried to give a granulated powder. The granulated powder
was milled by a milling machine (Power mill P-3, SHOWA
KAGAKUKIKAI Co., LTD.) to give a milled powder.
Crystalline cellulose, croscarmellose sodium and magne-
sium stearate were added to the obtained milled powder and
they were mixed m a blending machine (Tumbler 15 L,
SHOWA KAGAKUKIKAI Co., LTID.) to give a mixed
powder. The mixed powder was tableted by a rotary tablet-
ing machine (Correct 12ZHUK, Kikusui Seisakusho Ltd.)

with a 8.0 mm@ punch to give core tablets (220 mg per
tablet).

The core tablets were placed 1 a film coating machine
(Doria coater DRC500, Powrex Corporation), a {ilm coating
solution with a composition ratio shown in Table 3-2 was

sprayed to give film coated tablets (about 228.0 mg per
tablet).

TABLE 3-1
additive formulation amount (mg/tablet)
compound A 40
D-mannitol 122
crystalline cellulose 40
hydroxypropylcellulose 6
croscarmellose sodium 10
magnesium stearate 2
Total 220
TABLE 3-2
additive formulation amount (mg/tablet)
hypromellose 7.12
titanium oxide 0.80
red ferric oxide 0.02
yellow ferric oxide 0.06
Total 8.00

Example 1

A core tablet contaiming compound A at a composition

ratio shown in Table 4-1 was produced as follows.
That 1s, 1n a fluid bed granulator/dryer (FD-5S, Powrex

Corporation), compound A, D-manmtol, and crystalline
cellulose were preheated and mixed, an aqueous solution of
hydroxypropylcellulose was sprayed and the mixture was
dried to give a granulated powder. The granulated powder
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was milled by a milling machine (Power mill P-3, SHOWA
KAGAKUKIKAI Co., LTD.) to give a milled powder.

Croscarmellose sodium and magnesium stearate were added

to the obtained milled powder and they were mixed in a

blending  machine (Tumbler 15 L, SHOWA
KAGAKUKIKAI Co., LTD.) to give a mixed powder. The
mixed powder was tableted by a rotary tableting machine
(Correct 12ZHUK, Kikusui Seisakusho Ltd.) with a 9.0 mmg
punch to give core tablets (280 mg per tablet).

The core tablets were placed 1n a film coating machine
(Doria coater DRC500, Powrex Corporation), a film coating
solution with a composition ratio shown in Table 4-2 was
sprayed to give film coated tablets (about 290.2 mg per
tablet). The obtained film coated tablets were placed 1n a

glass bottle, which was tightly sealed and preserved at 60°
C. for 2 weeks.

TABLE 4-1
additive formulation amount (mg/tablet)
compound A 80
D-mannitol 126.2
crystalline cellulose 51
hydroxypropylcellulose 7.6
croscarmellose sodium 12.7
magnesium stearate 2.5
Total 280
TABLE 4-2
additive formulation amount (mg/tablet)
hypromellose 9.06
titanium oxide 1.02
red ferric oxide 0.10
Total 10.2

Example 2

A core tablet containing compound A at a composition
ratio shown in Table 5-1 was produced as follows.

That 15, 1 a fluid bed granulator/dryer (FD-3S, Powrex
Corporation), compound A, D-mannitol particles (PEARLI-
TOL 100SD, ROQUETTE) and sodium starch glycolate
were preheated and mixed, an aqueous solution of hydroxy-
propylcellulose was sprayed and the mixture was dried to
give a granulated powder. The granulated powder was
milled by a milling machine (Power mill P-3, SHOWA
KAGAKUKIKAI Co., LTD.) to give a milled powder.
Magnesium stearate was added to the obtamned milled pow-
der and they were mixed 1n a blending machine (Tumbler 15
L, SHOWA KAGAKUKIKAI Co., LTD.) to give a mixed
powder. The mixed powder was tableted by a rotary tablet-
ing machine (Correct 12HUK, Kikusui Seisakusho Ltd.)

with a 8.0 mmqg punch to give core tablets (200 mg per
tablet).

The core tablets were placed 1n a film coating machine
(Doria coater DRC500, Powrex Corporation), a film coating
solution with a composition ratio shown in Table 5-2 was
sprayed to give film coated tablets (about 208 mg per tablet).
The obtained film coated tablets were placed in a glass
bottle, which was tightly sealed and preserved at 60° C. for
2 weeks.
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TABLE 5-1
additive formulation amount (mg/tablet)
compound A 80
D-mannitol particles 102
sodium starch glycolate 10
hydroxypropylcellulose 6
magnesium stearate 2
Total 200
TABLE 5-2
additive formulation amount (mg/tablet)
hypromellose 7.12
titanium oxide 0.80
red ferric oxide 0.08
Total 8.00

Example 3

A core tablet contaiming compound A at a composition
ratio shown 1n Table 6-1 was produced as follows.

That 1s, 1n a fluid bed granulator/dryer (LAB-1, Powrex
Corporation), compound A, D-mannitol particles (PEARLI-
TOL 100SD, ROQUFETTE), magnestum alumino metasili-
cate and sodium starch glycolate were preheated and mixed,
an aqueous solution of hydroxypropylcellulose was sprayed
and the mixture was dried to give a granulated powder.
Magnesium stearate was added to the obtained granulated
powder and they were mixed i a bag to give a mixed
powder. The mixed powder was tableted by a rotary tablet-
ing machine (compact tableting machine, Kikusui Sei-
sakusho Ltd.) with a 6.0 mmq punch to give core tablets
(110 mg per tablet).

The core tablets were placed 1in a film coating machine
(Doria coater DRC500, Powrex Corporation), a film coating,
solution with a composition ratio shown in Table 6-2 was
sprayed to give film coated tablets (about 114.0 mg per
tablet). The obtained film coated tablets were placed 1n a

glass bottle, which was tightly sealed and preserved at 60°
C. for 2 weeks.

TABLE 6-1
additive formulation amount (mg/tablet)
compound A 80
D-mannitol particles 18.8
sodium starch glycolate 5
hydroxypropylcellulose 3
magnesium alumino metasilicate 2.2
magnesium stearate 1
Total 110
TABLE 6-2
additive formulation amount (mg/tablet)
hypromellose 3.56
titanium oxide 0.40
red ferric oxide 0.04
Total 4.00
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Example 4

A core tablet containing compound A at a composition
ratio shown in Table 7-1 was produced as follows.

That 1s, 1n a fluid bed granulator/dryer (MP-01, Powrex
Corporation), compound A, D-mannitol, and crystalline
cellulose were preheated and mixed, an aqueous solution of
hydroxypropylcellulose was sprayed and the mixture was
dried to give a granulated powder. Croscarmellose sodium
and magnesium stearate were added to the obtained granu-
lated powder, and they were mixed 1n a bag to give a mixed
powder. The mixed powder was tableted by a rotary tablet-
ing machine (Kikusui Seisakusho Ltd., compact tableting
machine) with a 9 mmg punch to give core tablets (280 mg,

per tablet).

The core tablets were placed 1n a film coating machine
(Freund Corporation, HC-LABO-20), a film coating solu-
tion with a composition ratio shown in Table 7-2 was
sprayed to give film coated tablets (about 290 mg per tablet).
The obtained film coated tablets were placed in a glass
bottle, which was tightly sealed and preserved at 60° C. for
2 weeks.

TABLE 7-1
additive formulation amount (mg/tablet)
compound A 80
D-mannitol 157.2
crystalline cellulose 20
hydroxypropylcellulose 7.6
croscarmellose sodium 12.7
magnesium stearate 2.5
Total 280

TABLE 7-2
additive formulation amount (mg/tablet)
hypromellose 9.06
titanium oxide 1.02
red ferric oxide 0.026
yellow ferric oxide 0.077
Total 10.183

Example 5

A core tablet containing compound A at a composition
ratio shown in Table 8 was produced as follows.

That 1s, 1n a fluid bed granulator/dryer (MP-01, Powrex
Corporation), compound A, D-mannitol, and crystalline
cellulose were preheated and mixed, an aqueous solution of
hydroxypropylcellulose and polyethylene glycol 6000 was
sprayed and the mixture was dried to give a granulated
powder. Croscarmellose sodium and magnesium stearate
were added to the obtained granulated powder and they were
mixed 1n a bag to give a mixed powder. The mixed powder
was tableted by a rotary tableting machine (Kikusui Sei-
sakusho Ltd., compact tableting machine) with a 9 mmg
punch to give core tablets (280 mg per tablet).

The core tablets were placed 1n a film coating machine
(Freund Corporation, HC-LABO-20), a film coating solu-
tion with a composition ratio shown 1n the aforementioned
Table 7-2 was sprayed to give film coated tablets (about 290
mg per tablet). The obtained film coated tablets were placed
in a glass bottle, which was tightly sealed and preserved at

60° C. for 2 weeks.
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TABLE 8

additive formulation amount (mg/tablet)
compound A 80

D-mannitol 156

crystalline cellulose 20
hydroxypropylcellulose 7.6
polyethylene glycol 6000 1.2
croscarmellose sodium 12.7

magnesium stearate 2.5

Total 280

Example 6

A core tablet contaiming compound A at a composition
ratio shown in Table 9 was produced as follows.

That 1s, 1n a fluid bed granulator/dryer (MP-01, Powrex
Corporation), compound A, D-manmtol, and crystalline
cellulose were preheated and mixed, a dispersion obtained
by dispersing glycerol monostearate (hereinafter to be
referred to as GMS) 1n aqueous hydroxypropylcellulose
solution was sprayed and the mixture was dried to give a
granulated powder. Croscarmellose sodium and magnesium
stearate were added to the obtained granulated powder and
they were mixed 1n a bag to give a mixed powder. The mixed
powder was tableted by a rotary tableting machine (Kikusui
Sei1sakusho Ltd., compact tableting machine) with a 9 mmg
punch to give core tablets (280 mg per tablet).

The core tablets were placed 1n a film coating machine
(Freund Corporation, HC-LABO-20), a film coating solu-
tion with a composition ratio shown 1n the atorementioned
Table 7-2 was sprayed to give film coated tablets (about 290
mg per tablet). The obtained film coated tablets were placed

in a glass bottle, which was tightly sealed and preserved at
60° C. for 2 weeks.

TABLE 9

additive formulation amount (mg/tablet)
compound A 80

D-mannitol 156

crystalline cellulose 20
hydroxypropylcellulose 7.6

GMS 1.2
croscarmellose sodium 12.7

magnesium stearate 2.5

Total 280

Example 7

A core tablet contaiming compound A at a composition
ratio shown 1n Table 10 was produced as follows.

That 1s, 1n a fluid bed granulator/dryer (MP-01, Powrex
Corporation), compound A, D-mannitol, and crystalline
cellulose were preheated and mixed, an aqueous solution of
hydroxypropylcellulose and polyethylene glycol 400 was
sprayed and the mixture was dried to give a granulated
powder. Croscarmellose sodium and magnesium stearate
were added to the obtained granulated powder and they were
mixed 1n a bag to give a mixed powder. The mixed powder
was tableted by a rotary tableting machine (Kikuswm Sei-
sakusho Ltd., compact tableting machine) with a 9 mmg
punch to give core tablets (280 mg per tablet).

The core tablets were placed 1n a film coating machine

(Freund Corporation, HC-LABO-20), a film coating solu-
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tion with a composition ratio shown in the aforementioned
Table 7-2 was sprayed to give film coated tablets (about 290
mg per tablet). The obtained film coated tablets were placed
in a glass bottle, which was tightly sealed and preserved at

60° C. for 2 weeks.

TABL

additive

= 10

formulation amount (mg/tablet)

20

powder was tableted by a rotary tableting machine (Kikusui
Sei1sakusho Ltd., compact tableting machine) with a 9 mmg
punch to give core tablets (280 mg per tablet).

The core tablets were placed 1 a film coating machine
(Freund Corporation, HC-LABO-20), a film coating solu-
tion with a composition ratio shown 1n the aforementioned
Table 7-2 was sprayed to give film coated tablets (about 290
mg per tablet). The obtained film coated tablets were placed
in a glass bottle, which was tightly sealed and preserved at

10
compound A &0 60° C. for 2 weeks.
D-mannitol 152.4
crystalline cellulose 20 .
hydroxypropylcellulose 7.6 TABLE 12
polyethylene glycol 400 4.8 N |
croscarmellose sodium 12.7 additive formulation amount (mg/tablet)
magnesium stearate 2.5 15 compound A 20
D-mannitol 147.2
fotal 280 crystalline cellulose 20
hydroxypropylcellulose 7.6
GMS 10
croscarmellose sodium 12.7
Example 8 20 magnesium stearate 2.5
A core tablet containing compound A at a composition Total 280
ratio shown 1n Table 11 was produced as follows.
That 1s, 1n a fluid bed granulator/dryer (MP-01, Powrex
Corporation), compound A, [?-mannltolj and cryst‘alhne 25 Experimental Example 1
cellulose were preheated and mixed, an aqueous solution of
hydroxypropylcellulose and triethyl citrate was sprayed and The film coated tablets obtained in Comparative

the mixture was dried to give a granulated powder. Cros-
carmellose sodium and magnesium stearate were added to
the obtained granulated powder and they were mixed in a
bag to give a mixed powder. The mixed powder was tableted
by a rotary tableting machine (Kikusui Seisakusho Ltd.,
compact tableting machine) with a 9 mmeg punch to give
core tablets (280 mg per tablet).

The core tablets were placed 1n a film coating machine
(Freund Corporation, HC-LABO-20), a film coating solu-
tion with a composition ratio shown in the aforementioned
Table 7-2 was sprayed to give film coated tablets (about 290
mg per tablet). The obtained film coated tablets were placed
in a glass bottle, which was tightly sealed and preserved at

60° C. for 2 weeks.

30

35

40

Examples 1, 2, Examples 1-3, 5, 7-9 were examined for the
amount of a decomposed product of compound A (U-2
(6-(4-aminophenyl)-1-(2,6-difluorobenzyl )-5-dimethylam-
inomethyl-3-(6-methoxypyridazin-3-yljthieno[2,3-d]py-
rimidine-2,4(1H,3H)-dione): relative retention time about
19 min) and the total amount of the decomposed product.
The decomposed product was measured by extracting tablets
with 0.05 mol/LL sodium phosphate bufler (pH 2.0)/acetoni-
trile mixed solution (4:1) by the HPLC method. The test
conditions of HPLC are shown below.

HPLC Test Conditions

detector: ultraviolet absorptiometer (measurement wave-
length: 230 nm)

column: Intersil ODS-4, 3 um, 4.6 mm 1.d.x15 cm (GL

TABLE 11 Sciences Inc.)
i R { (me/tablet column temperature: constant temperature near 40° C.
40altive Ormulation amourIit (Ing/taplc . .
- 4> mobile phase A: 0.05 mol/L. sodium phosphate buffer (pH
compound A 80 2.0)/acetonitrile mixed solution (4:1)
D-mannitol 1>24 mobile phase B: acetonitrile/0.05 mol/LL sodium phosphate
crystalline cellulose 20 huff H20) (32
hydroxypropylcellulose 7.6 u E':I' (p ‘ ) ( ‘ ) o ' _
triethyl citrate 4.8 mobile phase feed: The mixing ratio of mobile phase A and
croscarmellose sodium 12.7 Y mobile phase B was controlled as shown in Table 13.
magnesium stearate 2.5
Total IR0 TABLE 13
time (min) SOLUTION A (%) SOLUTION B (%)
55
0 (1njecting) 90 10
Example 9 25 00 0
90 20 80
A core tablet containing compound A at a composition 90.1 90 10
ratio shown in Table 12 was produced as follows. 100 20 10
That 1s, 1n a fluid bed granulator/dryer (MP-01, Powrex 60

Corporation), compound A, D-mannitol, and crystalline
cellulose were preheated and mixed, a dispersion obtained
by dispersing GMS i1n aqueous hydroxypropylcellulose
solution was sprayed and the mixture was dried to give a
granulated powder. Croscarmellose sodium and magnesium
stearate were added to the obtained granulated powder and
they were mixed 1n a bag to give a mixed powder. The mixed

65

Time span of measurement: 90 min

Test Results 1

The film coated tablets of Comparative Examples 1, 2,
Examples 1-3 were measured for a decomposed product
before preservation and after preservation at 60° C. for 2
weeks, and the results of total decomposed product and U-2
are shown 1n Table 14.
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TABL

(Ll

14

Test results of stability over davs

total
decomposed

content percentage
of compound A 1n

formulation core tablet preservation U-2 (%) product (%)
Comparative 4.5 Initial 0.06 0.23
Example 1 60° C. 2 w 0.37 0.97
Comparative 18.2 Initial 0.09 0.41
Example 2 60° C. 2 w 0.26 0.81
Example 1 28.6 Initial 0.10 0.40
60° C. 2 w 0.22 0.65
Example 2 40.0 Initial 0.09 0.38
60° C. 2 w 0.16 0.56
Example 3 72.7 Initial 0.04 0.26
60° C. 2 w 0.11 0.49

The production of the total decomposed product and
decomposed product U-2 was suppressed by increasing the
content percentage of compound A 1n the tablets.

Test Results 2

The film coated tablet of Example 5 was measured for a
decomposed product before preservation and after preser-
vation at 60° C. for 2 weeks, and the results of total
decomposed product and U-2 are shown in Table 13.

TABL.

L1

15

Test results of stability over days

total

decomposed

formulation preservation U-2 (%) product (%o)
Example 5 Initial 0.04 0.21
60° C. 2w 0.06 0.21

The production of the total decomposed product and
decomposed product U-2 was suppressed by adding a fat
and oil-like substance having a low melting point. Particu-
larly, the production of decomposed product U-2, which
increases markedly when a fat and oil-like substance having
a low melting point 1s not added, was remarkably sup-
pressed.

Test Results 3

The film coated tablets of Examples 7-9 were measured
for a decomposed product before preservation and after
preservation at 60° C. for 2 weeks, and the results of total
decomposed product and U-2 are shown 1n Table 16.

TABL.

16

(Ll

Test results of stability over days

total

decomposed

formulation preservation U-2 (%) product (%o)
Example 7 Initial 0.04 0.22
60° C. 2 w 0.06 0.23
Example 8 Initial 0.04 0.27
60° C. 2 w 0.06 0.28
Example 9 Initial 0.04 0.23
60° C. 2w 0.06 0.20

The production of the total decomposed product and
decomposed product U-2 was suppressed by adding a dii-
terent fat and o1l-like substance having a low melting point.
Particularly, the production of decomposed product U-2,
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which increases markedly when a fat and oil-like substance
having a low melting point 1s not added, was remarkably
suppressed.

Examples 10-12

According to the formulation of Table 17, compound A,
D-mannitol (PEARLITOL 50C, ROQUETTE), hydroxypro-
pylcellulose, sodium starch glycolate and magnesium stear-
ate were mixed i a bottle to give a mixed powder for

tableting. The mixed powder was tableted by a tabletop
tablet molding machine (HANDTAB200, ICHIHASHI

o -

SEIKI) with a 9.0 mme punch to give core tablets (300 mg
per tablet). The obtained core tablets were placed 1n a glass
bottle, which was tightly sealed and preserved at 60° C. for
2 weeks.

TABLE

17

formulation amount (mg/tablet)

additive Example 10  Example 11 Example 12
compound A 80 120 220
D-mannitol 193 153 53
hydroxypropylcellulose 9 9 9
sodium starch glycolate 15 15 15
magnesium stearate 3 3 3
Total 300 300 300

Experimental Example 2

The core tablets of Examples 10-12 were measured for a
decomposed product before preservation and aiter preser-
vation at 60° C. for 2 weeks, by the test method of Experti-
mental Example 1, and the results of total decomposed
product and U-2 are shown 1n Table 18.

TABL.

(L]

18

Test results of stability over days

total
decomposed

percent content
of compound A

formulation in core tablet preservation U-2 (%) product (%)
Example 10 26.7 Initial 0.06 0.23
60° C. 2 w 0.16 0.47
Example 11 40.0 Initial 0.06 0.25
60° C. 2 w 0.15 0.45
Example 12 73.3 Initial 0.06 0.21
60° C. 2 w 0.13 0.37

The production of the total decomposed product and
decomposed product U-2 was suppressed by setting the
percent content of compound A in the tablets to not less than

26.7%.

Reference Examples 2 and 3

According to the formulation of Table 19, compound A,
D-mannitol (PEARLITOL 50C, ROQUETTE), hydroxypro-
pylcellulose, sodium starch glycolate and magnesium stear-
ate were mixed in a bottle to give a mixed powder for

tableting. The mixed powder was tableted by a tabletop
tablet molding machine (HANDTAB200, ICHIHASHI

SEIKI) with a 9.0 mm¢g punch.

L1l
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TABLE 19

formulation amount (mg/tablet)

Reference Reference
additive Example 2 Example 3 d
compound A 5 20
D-mannitol 268 253
hydroxypropylcellulose 9 9
sodium starch glycolate 15 15
magnesium stearate 3 3 10
Total 300 300

In Reference Examples 2 and 3 having a percent content
of compound A of 1.7% and 6.7%, respectively, a tablet 15
having a suflicient hardness as a preparation could not be
obtained.

Comparative Example 3, Examples 13-15
20

According to the formulation of Table 20, compound A,
D-mannitol particles (PEARLITOL 100SD, ROQUETTE),

hydroxypropylcellulose, sodium starch glycolate and mag-

nesium stearate were mixed i a bottle to give a mixed
powder for tableting. The mixed powder was tableted by a
tabletop tablet molding machine (HANDTAB2OO ICHI-
HASHI SEIKI) with a 9.0 mmg punch to give core tablets
(300 mg per tablet). The obtained core tablets were placed
in a glass bottle, which was tightly sealed and preserved at
60° C. for 2 weeks. 30

25

TABLE 20

formulation amount (mg/tablet)
35

Com-
parative

Exam- Exam- Exam- Exam-
additive ple 3 ple 13 ple 14 ple 15

compound A 5 80 120 220
D-mannitol particles 268 193 153 53 40
hydroxypropylcellulose 9 9 9 9
sodium starch glycolate 15 15 15 15
magnesium stearate 3 3 3 3

Total 300 300 300 300
45

Experimental Example 3

The core tablets of Comparative Example 3 and Examples
13-15 were measured for a decomposed product before
preservation and aiter preservation at 60° C. for 2 weeks, by
the test method of Experimental Example 1, and the results
of total decomposed product and U-2 are shown in Table 21.

50

55
TABLE 21

Test results of stability over days

percent content total
of compound A decomposed
formulation in core tablet preservation U-2 (%) product (%)

Comparative 1.7 Initial 0.09 0.43
Example 3 60° C. 2 W 0.41 1.56
Example 13 26.7 Initial 0.06 0.26
60° C. 2 W 0.14 0.40
Example 14 40.0 Tnitial 0.06 0.25 63
60° C. 2 W 0.11 0.39

24
TABLE 21-continued

Test results of stability over davs

percent content total

of compound A decomposed

formulation in core tablet preservation U-2 (%) product (%)
Example 15 73.3 Initial 0.06 0.20
60° C. 2 w 0.11 0.31

The production of the total decomposed product and
decomposed product U-2 was suppressed by using D-man-
nitol particles (PEARLITOL 100SD, ROQUETTE) and
setting the percent content of compound A 1n the tablet to not
less than 26.7%.

Examples 16-18

The core tablets of Examples 16-18 containing compound
A at composition ratios shown 1n Table 22 were produced as
follows.

That 1s, compound A, D-mannitol particles, hydroxypro-
pylcellulose, sodium starch glycolate and magnesium stear-
ate were mixed 1n a bottle to give a mixed powder for
tableting. The mixed powder was tableted by a tabletop
tablet molding machine (HANDTAB200, ICHIHASHI
SEIKI) with a 9.0 mme punch to give core tablets (300 mg
per tablet). The obtained core tablets were placed 1n a glass
bottle, which was tightly sealed and preserved at 60° C. for
2 weeks.

TABLE 22

formulation amount (mg/tablet)

Exam- Exam- Exam- Exam- Exam-

additive ple 10 ple 13 plel6 plel7 ple 18

compound A 80 80 80 80 80
D-mannitol 193 — — — —
(PEARLITOL 50C;

average diameter 30-60

pm)
D-mannitol particles — 193 — _ _

(PEARLITOL 1008D;

average particle size

75-150 pum)

D-mannitol particles — — 193 — —
(PEARLITOL 2008D;

average particle size

100-200 um)

D-mannitol particles — — — 193 —

(PEARLITOL 300DC;
average particle size

270-370 um)

D-mannitol particles — — — — 193
(PEARLITOL 400DC;

average particle size

350-450 um)

hydroxypropylcellulose 9 9 9 9 9
sodium starch glycolate 15 15 15 15 15
magnesium stearate 3 3 3 3 3
Total 300 300 300 300 300

Experimental Example 4

The core tablets of Examples 16-18 were measured for a
decomposed product before preservation and aiter preser-
vation at 60° C. for 2 weeks, by the test method of Experti-
mental Example 1, and the results of total decomposed
product and U-2 are shown 1n Table 23. The test results of
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the stability over days of the core tablets of the aforemen-
tioned Examples 10 and 13 are also shown 1n Table 23.

TABLE 23

Test results of stability over davs

total
decomposed

percent content
of compound A

formulation in core tablet preservation U-2 (%) product (%o)
Example 10 26.7 Initial 0.06 0.23
60° C. 2 w 0.16 0.47
Example 13 26.7 Initial 0.06 0.26
60° C. 2 w 0.14 0.40
Example 16 26.7 Initial 0.06 0.24
60° C. 2 w 0.14 0.41
Example 17 26.7 Initial 0.06 0.26
60° C. 2 w 0.20 0.57
Example 18 26.7 Initial 0.06 0.28
60° C. 2 w 0.18 0.53

When mannitol particles having various average particle
s1zes were used and the percent content of compound A 1n
the tablet was set to 26.7%, the production of the total
decomposed product and decomposed product U-2 was
extremely suppressed when mannitol particles having an
average particle size of 60-250 um were used.

Examples 19-21

The core tablets of Examples 19-21 containing compound
A at composition ratios shown 1n Table 24 were produced as
follows.

That 1s, compound A, D-mannitol particles, hydroxypro-
pylcellulose, sodium starch glycolate and magnesium stear-
ate were mixed in a bottle to give a mixed powder for
tableting. The mixed powder was tableted by a tabletop
tablet molding machine (HANDTAB200, ICHIHASHI
SEIKI) with a 9.0 mme punch to give core tablets (300 mg
per tablet). The obtained core tablets were placed 1n a glass
bottle, which was tightly sealed and preserved at 60° C. for
2 weeks.

TABLE 24

formulation amount {mg/tablet)

Exam- Exam- bxam- Exam- Exam-
additive ple 11 ple 14 ple 19 ple 20 ple 21
compound A 120 120 120 120 120
D-mannitol 153 — — — —
(PEARLITOL 50C)
D-mannitol particles — 153 — — —
(PEARLITOL 100SD)
D-mannitol particles — — 153 — —
(PEARLITOL 2008D)
D-mannitol particles — — — 153 —
(PEARLITOL 300DC)
D-mannitol particles — — — — 153
(PEARLITOL 400DC)
hydroxypropylcellulose 9 9 9 9 9
sodium starch 15 15 15 15 15
glycolate
magnesium stearate 3 3 3 3 3
Total 300 300 300 300 300

Experimental Example 5

The core tablets of Examples 19-21 were measured for a
decomposed product before preservation and after preser-
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vation at 60° C. for 2 weeks, and the results of total
decomposed product and U-2 are shown 1n Table 25. The
test results of the stability over days of the core tablets of the
aforementioned Examples 11 and 14 are also shown 1n Table

2.
TABLE 25
Test results of stability over days
percent content total
of compound A decomposed
formulation in core tablet preservation U-2 (%) product (%)
Example 11 40.0 Initial 0.06 0.25
60° C. 2 w 0.15 0.45
Example 14 40.0 Initial 0.06 0.25
60° C. 2 w 0.11 0.39
Example 19 40.0 Initial 0.06 0.26
60° C. 2 w 0.13 0.40
Example 20 40.0 Initial 0.07 0.41
60° C. 2 w 0.19 0.61
Example 21 40.0 Initial 0.07 0.41
60° C. 2 w 0.16 0.56

When mannitol particles having various diameters were
used and the percent content of compound A 1n the tablet
was set to 40.0%, the production of the total decomposed
product and decomposed product U-2 was extremely sup-
pressed when mannitol particles having an average particle
s1ze of 60-250 um were used.

Example 22

A core tablet contaiming compound A at a composition
ratio shown in Table 26-1 was produced as follows.

That 1s, 1n a fluid bed granulator/dryer (FD-5S, Powrex
Corporation), compound A, D-mannitol particles (PEARLI-
TOL 100SD, ROQUETTE) and sodium starch glycolate
were preheated and mixed, an aqueous solution of hydroxy-
propylcellulose was sprayed and the mixture was dried to

give a granulated powder. The granulated powder was
milled by a milling machine (Power mill P-3, SHOWA

KAGAKUKIKAI Co., LTD.) to give a milled powder.
Magnesium stearate was added to the obtained milled pow-
der and they were mixed 1n a blending machine (Tumbler 15
L, SHOWA KAGAKUKIKAI Co., LTD.) to give a mixed
powder. The mixed powder was tableted by a rotary tablet-
ing machine (compact tableting machine, Kikusm Sei-
sakusho Ltd.) with a 6.0 mmq punch to give core tablets
(100 mg per tablet).

The core tablets were placed 1in a film coating machine
(Doria coater DRC200, Powrex Corporation), a film coating
solution with a composition ratio shown in Table 26-2 was

sprayed to give film coated tablets (about 104.0 mg per
tablet).

TABLE 26-1
additive formulation amount (mg/tablet)
compound A 40
D-mannitol particles 51
sodium starch glycolate 5
hydroxypropylcellulose 3
magnesium stearate 1
Total 100
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TABLE 26-2
additive formulation amount (mg/tablet)
hypromellose 3.56
titanium oxide 0.4
red ferric oxide 0.04
Total 4.00

Example 23

A core tablet containing compound A at a composition
ratio shown in Table 27 1s produced as follows.

That 15, 1n a fluid bed granulator/dryer (FD-3S, Powrex
Corporation), compound A, D-mannitol particles (PEARLI-
TOL 100SD, ROQUETTE), and sodium starch glycolate are
preheated and mixed, an aqueous solution of hydroxypro-
pylcellulose 1s sprayed and the mixture 1s dried to give a

granulated powder. The granulated powder 1s milled by a
milling  machine (Power mull P-3, SHOWA

KAGAKUKIKAI Co., LTD.) to give a milled powder.
Magnesium stearate 1s added to the obtained milled powder
and they are mixed in a blending machine (Tumbler 15 L,
SHOWA KAGAKUKIKAI Co., LTD.) to give a mixed
powder. The mixed powder 1s tableted by a rotary tableting,
machine (compact tableting machine, Kikusui Seisakusho
Ltd.) with a 7.0 mmg punch to give core tablets (125 mg per

tablet).

TABLE 27

additive formulation amount (mg/tablet)
compound A 50

D-mannitol particles 63.75

sodium starch glycolate 6.25
hydroxypropylcellulose 3.75

magnesium stearate 1.25

Total 125

Examples 24-29

The core tablets of Examples 24-29 containing compound
A at composition ratios shown 1n Tables 28-1 and 28-2 were
produced as follows.

That 1s, 1n a fluid bed granulator/dryer (MP-01, Powrex
Corporation), compound A, D-mannitol, and crystalline
cellulose were preheated and mixed, an aqueous solution of
hydroxypropylcellulose and polyethylene glycol 6000 was
sprayed and the mixture was dried to give a granulated
powder. Croscarmellose sodium and magnesium stearate
were added to the obtained granulated powder and they were
mixed 1n a bag to give a mixed powder. The mixed powder
was tableted by a rotary tableting machine (Kikusui Sei-
sakusho Ltd., compact tableting machine) with a 9 mmg
punch to give core tablets (280 mg per tablet).

The core tablets were placed 1n a film coating machine

(Freund Corporation, HC-LABO-20), a film coating solu-
tion with a composition ratio shown 1n the aforementioned
Table 7-2 was sprayed to give film coated tablets of
Examples 24-29 (about 290 mg per tablet). The obtained
film coated tablets were placed 1n a glass bottle, which was
tightly sealed and preserved at 60° C. for 2 weeks.
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TABLE 28-1

formulation amount (mg/tablet)

Exam- Exam- Exam- Exam-
additive ple 4 ple 24 ple 25 ple 3
compound A 80 80 80 80
D-mannitol 157.2 156.9 156.6 156
crystalline cellulose 20 20 20 20
hydroxypropylcellulose 7.6 7.6 7.6 7.6
polyethylene glycol 6000 0 0.3 0.6 1.2
croscarmellose sodium 12.7 12.7 12.7 12.7
magnesium stearate 2.5 2.5 2.5 2.5
Total 280 280 280 280

TABLE 28-2
formulation amount (mg/tablet)

Exam- Exam- Exam- Exam-
additive ple 26 ple 27 ple 28 ple 29
compound A 80 80 80 80
D-mannitol 154.4 152.4 148.8 143.2
crystalline cellulose 20 20 20 20
hydroxypropylcellulose 7.6 7.6 7.6 7.6
polyethylene glycol 6000 2.8 4.8 8.4 14.0
croscarmellose sodium 12.7 12.7 12.7 12.7
magnesium stearate 2.5 2.5 2.5 2.5
Total 280 280 280 280

Experimental Example 6

The film coated tablets of Examples 24-29 were measured
for a decomposed product before preservation and after
preservation at 60° C. for 2 weeks, by the test method
described 1n Experimental Example 1, and the results of total
decomposed product and U-2 are shown in Table 29. In
addition, the aforementioned film coated tablet of Example
4 was measured for a decomposed product before preser-
vation and after preservation at 60° C. for 2 weeks, by a
similar method, and the results of total decomposed product
and U-2 are shown in Table 29. The test results of the
stability over days of the film-coated tablet of the aforemen-
tioned Example 5 are also shown in Table 29.

TABLE 29

Test results of stability over davs

total

Example (content (wt %) decomposed

of PEG 1n core tablet) preservation U-2 (%) product (%)
Example 4 (0%) Initial 0.04 0.23
60°C. 2w 0.16 0.43
Example 24 (0.1 wt %) Initial 0.04 0.24
60°C. 2w 0.12 0.33
Example 25 (0.2 wt %) Initial 0.04 0.25
60°C. 2w 0.08 0.27
Example 5 (0.4 wt %) Initial 0.04 0.21
60° C. 2w 0.06 0.21
Example 26 (1 wt %) Initial 0.07 0.26
60° C. 2w 0.11 0.32
Example 27 (1.7 wt %) Initial 0.04 0.27
60° C. 2w 0.06 0.33
Example 28 (3 wt %) Initial 0.07 0.31
60° C. 2w 0.12 0.39
Example 29 (5 wt %) Initial 0.07 0.35
60°C. 2w 0.15 0.54
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The production of the total decomposed product and
decomposed product U-2 was markedly suppressed in a
tablet setting a percent content of PEG, which 1s a fat and

oil-like substance having a low melting point, (particularly,
PEG 6000) to 0.2-1.7 wt % (preferably 0.2-0.4 wt %)
relative to the core tablet.

Reference Example 4, Examples 30-34

Core tablets containing compound A at composition ratios
shown 1n Tables 30-1 and 30-2 were produced as follows.

That 1s, 1n a fluid bed granulator/dryer (MP-01, Powrex
Corporation), compound A, D-mannitol, and crystalline
cellulose were preheated and mixed, an aqueous solution of
hydroxypropylcellulose was sprayed and dried to give a
granulated powder. Croscarmellose sodium, magnesium
stearate and, 1n Examples 30-34, polyethylene glycol having

various average molecular weights (specifically, polyethyl-
ene glycol 6000 (average molecular weight: 7300-9300),
POLYOX WSR N-10 (average molecular weight: 100000),
POLYOX WSR N-205 (average molecular weight: 600000),
POLYOX WSR N-12K (average molecular weight:
1000000), POLYOX WSR 303 (average molecular weight:
7000000)) were added to the obtained granulated powder,
and they were mixed 1n a bag to give a mixed powder. The
mixed powder was tableted by a rotary tableting machine
(Kikusui Seisakusho Ltd., compact tableting machine) with
a 9 mmgo punch to give core tablets (280 mg per tablet,
Reference Example 4) and (284.8 mg, Examples 30-34).

The obtained core tablets were placed 1n a glass bottle,
which was tightly sealed and preserved at 60° C. for 2
weeks.

TABLE 30-1

formulation amount (meg/tablet)

Reference
additive Example 4 Example 30  Example 31
compound A 80 80 80
D-mannitol 157.2 157.2 157.2
crystalline cellulose 20 20 20
hydroxypropylcellulose 7.6 7.6 7.6
croscarmellose sodium 12.7 12.7 12.7
polyethylene glycol 6000 — 4.8 —
POLYOX WSR N-10 — — 4.8
POLYOX WSR N-205 — — —
POLYOX WSR N-12K — — —
POLYOX WSR 303 — — —
magnesium stearate 2.5 2.5 2.5
Total 280 284.8 284.8
TABLE 30-2
formulation amount (mg/tablet)

additive Example 32  Example 33  Example 34
compound A 80 80 80
D-mannitol 157.2 157.2 157.2
crystalline cellulose 20 20 20
hydroxypropylcellulose 7.6 7.6 7.6
croscarmellose sodium 12.7 12.7 12.7
polyethylene glycol 6000 — — —
POLYOX WSR N-10 — — —
POLYOX WSR N-205 4.8 — —
POLYOX WSR N-12K — 4.8 —
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TABLE 30-2-continued

formulation amount (mg/tablet)

additive Example 32  Example 33  Example 34
POLYOX WSR 303 — — 4.8
magnesium stearate 2.5 2.5 2.5
Total 284.8 2848 284.8

Experimental Example 7

The core tablets obtained 1n Tables 30-1 and 30-2 were
measured for a decomposed product before preservation and
alter preservation at 60° C. for 2 weeks, and the results of
total decomposed product and U-2 are shown 1n Table 31.

TABLE 31
Test results of stability over davs
total
decomposed

Example preservation U-2 (%)  product (%)
Reference Example 4 (tablet Initial 0.06 0.24
not containing PEG) 60° C. 2w 0.20 0.50
Example 30 (average Initial 0.05 0.26
molecular weight of PEG: 60° C. 2w 0.09 0.37
7300-9300)
Example 31 (average Initial 0.05 0.24
molecular weight of PEG: 60° C. 2 w 0.12 0.31
100000)
Example 32 (average Initial 0.05 0.19
molecular weight of PEG: 60° C. 2 w 0.17 0.40
600000)
Example 33 (average Initial 0.05 0.19
molecular weight of PEG: 60° C. 2w 0.17 0.40
1000000)
Example 34 (average Initial 0.05 0.18
molecular weight of PEG: 60° C. 2 w 0.17 0.41

700000)

In a tablet contaiming PEG, the production of the total
decomposed product and decomposed product U-2, each
derived from compound A, was suppressed. In particular, 1n
a tablet containing PEG having an average molecular weight
of 7300-9300, or 100000, the production of the total decom-
posed product and decomposed product U-2 was markedly
suppressed.

Example 35

A core tablet contaiming compound A at a composition

ratio shown 1n Table 32-1 was produced as follows.

That 1s, 1n a fluid bed granulator/dryer (FD-5S, Powrex
Corporation), compound A, D-mannitol, and crystalline
cellulose were preheated and mixed, an aqueous solution of
hydroxypropylcellulose and polyethylene glycol 6000 was
sprayed and the mixture was dried to give a granulated
powder. The granulated powder was milled by a milling
machine (Power mill P-3, SHOWA KAGAKUKIKAI Co.,
LTD.) to give a milled powder. Croscarmellose sodium and
magnesium stearate were added to the obtamned muilled
powder and they were mixed 1n a blending machine (Tum-
bler 15 L, SHOWA KAGAKUKIKAI Co., L'TD.) to give a
mixed powder. The mixed powder was tableted by a rotary
tableting machine (AQUARIUS, Kikusui Seisakusho Ltd.)
with a 12.0A8.4 mmq punch to give core tablets (420 mg per

tablet).
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The core tablet was placed 1n a film coating machine
(Doria coater DRC500, Powrex Corporation), a film coating
solution with a composition ratio shown in Table 32-2 was
sprayed and the tablet was coated with a trace amount of
Carnauba wax (0.012 mg per tablet) to give a film coated
tablet (about 435 mg per tablet). The obtained film-coated
tablets were placed 1 a glass bottle, which was tightly
sealed and preserved at 60° C. for 2 weeks.

TABLE 32-1
additive formulation amount (mg/tablet)
compound A 120
D-mannitol 234
crystalline cellulose 30
hydroxypropylcellulose 11.4
polyethylene glycol 6000 1.8
croscarmellose sodium 19.05
magnesium stearate 3.75
Total 420
TABLE 32-2
additive formulation amount (mg/tablet)
hypromellose 13.5
titanium oxide 1.5
red ferric oxide 0.15
Total 15.15

Experimental Example 8

The film coated tablet of Example 35 was measured for a
decomposed product before preservation and after preser-
vation at 60° C. for 2 weeks, and the results of total
decomposed product and U-2 are shown 1n Table 33.

TABLE 33

L1

Test results of stability over days

total

decomposed

formulation preservation U-2 (%) product (%)
Example 35 Initial 0.06 0.25
60° C. 2 w 0.07 0.23

From the results of this test, 1t was clarified that, even
when the total amount of the core tablet 1s 420 mg, the
production of the total decomposed product and decom-
posed product U-2 was suppressed by adding a fat and
oil-like substance having a low melting point (particularly,
polyethylene glycol) to the core tablet.

This application 1s based on patent application No. 2015-
037462 filed 1n Japan, the contents of which are encom-
passed 1n full herein.

The invention claimed 1s:

1. A tablet comprising N-(4-(1-(2,6-difluorobenzyl)-5-
((dimethylamino )methyl)-3-(6-methoxy-3-pyridazinyl)-2,4-
dioxo-1,2,3,4-tetrahydrothieno[ 2,3-d|Jpyrimidin-6-yl)phe-
nyl)-N'-methoxyurea or a salt thereof in an amount of 40 mg,
measured based on free form N-(4-(1-(2,6-difluorobenzyl)-
S-((dimethylamino)methyl)-3-(6-methoxy-3-pyridazinyl)-2,
4-dioxo-1,2,3,4-tetrahydrothieno[2,3-d|pyrimidin-6-yl)phe-
nyl)-N'-methoxyurea, 51 mg of D-mannitol particles having,
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an average particle size of 70-200 um, 5 mg of sodium starch
glycolate, 3 mg of hydroxypropylcellulose, and 1 mg of
magnesium stearate.

2. The tablet according to claim 1, further comprising a
film-coating, wherein the film-coating comprises hydroxy-
propylmethylcellulose, titanium oxide, and red ferric oxide.

3. The tablet according to claim 1, further comprising a
film-coating, wherein the film-coating comprises 3.56 mg of
hydroxypropylmethylcellulose, 0.40 mg of titanium oxide,

and 0.04 mg of red ferric oxide.
4. The tablet of claim 1, wherein the D-mannitol particles

have an average particle size of 75-150 pum.

5. A tablet comprising N-(4-(1-(2,6-difluorobenzyl)-3-
((dimethylamino)methyl)-3-(6-methoxy-3-pyridazinyl)-2,4-
dioxo-1,2,3,4-tetrahydrothieno[ 2,3-d|[pyrimidin-6-yl)phe-
nyl)-N'-methoxyurea or a salt thereof 1n an amount of 120
mg measured based on free form N-(4-(1-(2,6-difluoroben-
zyl)-3-((dimethylamino)methyl)-3-(6-methoxy-3-pyridazi-
nyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno| 2,3-d |Jpyrimidin-6-
yl)phenyl)-N'-methoxyurea, 153 mg of D-mannitol particles
having an average particle size of 70-200 um, 15 mg of
sodium starch glycolate, 9 mg of hydroxypropylcellulose,
and 3 mg of magnesium stearate.

6. The tablet according to claim 5, further comprising a
film-coating, wherein the film-coating comprises hydroxy-
propylmethylcellulose, titanium oxide, and red ferric oxide.

7. The tablet of claim 5, wherein the D-mannitol particles
have an average particle size of 75-150 pum.

8. A tablet comprising N-(4-(1-(2,6-difluorobenzyl)-3-
((dimethylamino)methyl)-3-(6-methoxy-3-pyridazinyl)-2,4-
dioxo-1,2,3,4-tetrahydrothieno[ 2,3-d|Jpyrimidin-6-yl)phe-
nyl)-N'-methoxyurea or a salt thereof 1n an amount of 80 mg
measured based on free form N-(4-(1-(2,6-difluorobenzyl)-
S-((dimethylamino)methyl)-3-(6-methoxy-3-pyrnidazinyl)-2,
4-dioxo-1,2,3,4-tetrahydrothieno| 2,3-d[pyrimidin-6-yl)phe-
nyl)-N'-methoxyurea, 102 mg of D-mannitol particles
having an average particle size of 70-200 um, 10 mg of
sodium starch glycolate, 6 mg of hydroxypropylcellulose,
and 2 mg of magnesium stearate.

9. The tablet according to claim 8, further comprising a
film-coating, wherein the film-coating comprises hydroxy-
propylmethylcellulose, titanium oxide, and red ferric oxide.

10. The tablet according to claim 8, further comprising a
film-coating, wherein the film-coating comprises 7.12 mg of
hydroxypropylmethylcellulose, 0.80 mg of titanium oxide,
and 0.08 mg of red ferric oxide.

11. The tablet of claim 8, wherein the D-mannitol particles
have an average particle size of 75-150 um.

12. A method of making a tablet of claim 1, said method
comprising;

1) mixing N-(4-(1-(2,6-difluorobenzyl)-5-((dimethyl-
amino)methyl)-3-(6-methoxy-3-pyridazinyl)-2,4-di-
0x0-1,2,3,4-tetrahydrothieno[ 2,3-d|pyrimidin-6-yl)
phenyl)-N'-methoxyurea or a salt therecof with
D-mannitol particles having an average particle size of
70-200 um and sodium starch glycolate;

2) spraying into a mixture of step 1) a solution of
hydroxypropylcellulose 1 a solvent or dispersing
medium;

3) drying or sieving a mixture of step 2) to aflord a
granulated powder or a sieved powder;

4) adding magnesium stearate to the granulated powder or
sieved powder of step 3) and mixing to afford granules
for tableting;

5) tableting the granules of step 4) to a
and, optionally,

Tord a core tablet;
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6) spraying a film-coating solution onto the core tablet of
step 5) to aflord a film-coated tablet.
13. A method of making a tablet of claim 3, said method

comprising:

1) mixing N-(4-(1-(2,6-difluorobenzyl)-5-((dimethyl- 5
amino)methyl)-3-(6-methoxy-3-pyridazinyl)-2,4-di-
0x0-1,2,3,4-tetrahydrothieno[ 2,3-d|pyrimidin-6-yl)
phenyl)-N'-methoxyurea or a salt therecof with
D-mannitol particles having an average particle size of
70-200 um and sodium starch glycolate; 10

2) spraying nto a mixture ol step

1) a solution of

hydroxypropylcellulose 1n a solvent or dispersing

medium;

3) drying or sieving a mixture ol step 2) to aflord a
granulated powder or a sieved powder; 15

4) adding magnesium stearate to the granulated powder or
sieved powder of step 3) and mixing to atford granules

for tableting;
S5) tableting the granules of step 4) to a
and, optionally,

Tord a core tablet;

20

6) spraying a film-coating solution onto the core tablet of
step 5) to afford a film-coated tablet.

34

14. A method of making a tablet of claim 8, said method

comprising;

1) mixing N-(4-(1-(2,6-difluorobenzyl)-5-((dimethyl-
amino)methyl)-3-(6-methoxy-3-pyridazinyl)-2,4-di-
0x0-1,2,3,4-tetrahydrothieno[ 2,3-d|pyrimidin-6-yl)
phenyl)-N'-methoxyurea or a salt thereof with
D-manmtol particles having an average particle size of
70-200 um and sodium starch glycolate;

2) spraying into a mixture of step 1) a solution of
hydroxypropylcellulose 1m a solvent or dispersing
medium;

3) drying or sieving a mixture of step 2) to aflord a
granulated powder or a sieved powder;

4) adding magnesium stearate to the granulated powder or
sieved powder of step 3) and mixing to afford granules
for tableting;

5) tableting the granules of step 4) to atlord a core tablet;
and, optionally,

6) spraying a film-coating solution onto the core tablet of
step 5) to afford a film-coated tablet.
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