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ABSTRACT

A solid preparation comprising 2-(3-cyano-4-1sobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic
acid in a single crystal form, an excipient, and a disintegrator; and a process for producing the

sohd preparation.
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SOLID PREPARATION CONTAINING SINGLE CRYSTAL FORM

The present invention relates to a solid preparation of
2— (3-cyano—-4-1isobutyloxyphenyl)-4-methyl-5-thiazole
carboxylic acid for oral administration. More particularly, it
relates to a solid preparation comprising
2—- (3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazole
carboxylic acid as a single crystal form, and a method for
producing the same.

2— (3-cyano-4-1isobutyloxyphenyl)-4-methyl-5-
thiazolecarboxylic acid has a strong activity for inhibiting
xanthine oxidase or a uric acid decreasing action, and it is
expected to be a therapeutic agent for gout or hyperuricemia,
as has been described in International Publication W092/09279.

In International Publication W0838/65885, there are
described foliowing six crystal polymorphs of
2—- (3—-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazole
carboxylic acid, i1.e., a polymorph which shows an X-ray powder
diffraction pattern having specific peaks at a reflection angle
20, of about 6.62°, 7.18°, 12.80°, 13.26°, 16.48°, 19.58°, 21.92°,
22.68°, 25.84°, 26.70°, 29.16° and 36.70°(crystal A).;

a polymorph which has specific peaks at a reflection angle
20 of about 6.76°, 8.08°, 9.74°, 11.50°, 12.22°, 13.56°, 15.76°,
16.20°, 17.32°, 19.38°%, 21.14°, 21.56°, 23.16°, 24.78°, 25.14°,
25.72°, 26.12°, 26.68°, 27.68° and 29.36° (crystal B);

a polymorph which has specific peaks at a reflection angle
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26 of about 6.62°, 10.82°, 13.36°, 15.52°, 16.74°, 17.40°, 18.00°,
18.70°, 20.16°, 20.62°, 21.90°, 23.50°, 24.78°, 25.18°, 34.08°,
36.72° and 38.04° (crystal C);

a polymorph which has specific peaks at a reflection angle
20 of about 8.32°, 9.68°, 12.92°, 16.06°, 17.34°, 19.38°, 21.56°,
24.06°, 26.00°, 30.006°, 33.60° and 40.34° (crystal D).; and

a polymorph which has specific peaks at a reflection angle
20 of about 6.86°, 8.36°, 9.60°, 11.76°, 13.74°, 14.60°, 15.94°,
16.74°, 17.56°, 20.00°, 21.26°, 23.72°, 24.78°,. 25.14°, 25.74°,
26.06°, 26.04°, 27.92°, 28.60°, 29.66° and 29.98° (crystal G),
and an amorphous (also referred to as crystal E).

In said International Publication W099/65885, it is
described that crystals A, Cand G are useful in view of retention
of a crystal form 1n long term storage. Among them, crystal A
1s preferred 1n view of industrial superiority.

However, the publication 1s silent about what the
industrial superiority means. Further, the publication has no
evidence (data) supporting the fact that the crystal A is
preferred in view of industrial superiority.

The present 1nventors investigated this matter and found
that, in formulating
2— (3~cyano—-4-isobutyloxyphenyl)-4-methyl-5- thiazole

carboxylic aclid, it is not possible to obtain preparations having

no variation in the dissolution profiles of drugs, even if such
a crystal formis usedas 1s thought tobemost stable in aphysical
stability test. Further, they found that there is a crystal form
that 1s suitable for preparing preparations, independently from
the characteristics of the crystals (including amorphous) of

drug substances and have reached the invention.
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An object of the invention i1s, therefore, to provide solid
preparations of 2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-
thiazolecarboxylic acid which are stable and which is little
variation in the dissolution profiles.

The invention also provides solidpreparations containing
a single crystal form of
2-(3—-cyano-4-isobutyloxyphenyl)-4-methyl-5-
thiazolecarboxylic acid, excipients anddisintegrating agents.

Further, the invention provides a process for producing
solid preparations contalining a single crystal form of
2—(3-cyano—-4-1sobutyloxyphenyl)-4-methyl-5-
thiazolecarboxylic acid, exciplents anddisintegrating agents.

The invention also provides uses of the compositions as
xanthine oxidase 1nhibitors or to decrease levels of uric acid,
preferably in the treatment of gout or hyperuricemia.

The invention further provides commercial packages
comprising the compositions together with instructions for
their use as xanthine oxidase inhibitors or to decrease levels
of uric acid, preferably i1n the treatment of gout or
hyperuricemia.

The 1nvention also provides uses of the compositions in

the manufacture of pharmaceutical compositions for use as

xanthine oxidase inhibitors or to decrease levels of uric acid,

preferably in the treatment of gout or hyperuricemia.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 1s an X-ray powder diffraction pattern showing the
transformation of crystal B in Reference Example 1.

Fig. 2 1s an X-ray powder diffraction pattern showing the
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transformation of crystal D in Reference Example 1.

Fig. 3 1s an X-ray powder diffraction pattern showing the
transformation of crystal E in Reference Example 1.

Fig. 4 1s a data showing the transformation speed of

crystal B in Reference Example 1 (unsealed state at 40°C/75% RH) .

F1g. 5 1s a data showing the transformation speed of

crystal D in Reference Example 1 (unsealed at 40°C/75% RH).

Fig. 6 is a data showing the transformation speed of
crystal E in Reference example 1 (unsealed at 40°C/75% RH).

Fig. 7 shows dissolution profiles of tablets containing
crystal A (particles 1l to 4) in Example 4 each having a different
average particle size.

The single crystal form of the 2-(3-cyano-4-isobutyloxy-
phenyl)-4-methyl-5- thiazolecarboxylic acid (also referred to
as the drug substance of the inventlion) of the invention is that
which has a characteristic spectrum when the drug substance is
analyzed by a solid NMR or that having specific peaks when
analyzed by an X-ray powder diffraction.

The crystal of the invention, i.e., the crystal A of the
drug substance of the invention has, when analyzed by a solid
>'N-NMR a, a spectrum having specific signals at 226ppm, 228

ppm, 276 ppm, and 282 ppm. When analyzed by a solid ’C-NMR,
the crystal A has approximately equilvalent doublet peak at 20
ppm.

Further, the crystal of thedrug substance of the invention
shows an X-ray powder diffraction pattern having specific peaks
at a reflection angle 206, of about 6.62°, 7.18°, 12.80°, 13.26°,
10.48°, 19.58°%, 21.92°, 22.68°, 25.84°, 26.70°, 29.16° and
36.70°.
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The crystal of the drug substance of the invention can
be produced by the method shown in, for example, International
Publication WO 92/09279 and WO 99/65885.

The crystal of the drug substance of the invention 1is
contained in the solid preparation of the invention preferably
in an amount of 1 to 50 parts by weight based on 100 parts by
weight of the solid preparation.

There are no particular restrictions to the average

4a
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particle size of the crystal of the drug substance of the
invention contained 1in the solid preparation of the invention.
The average particle size 1s preferably 3 pm or greater and 50

pm or less, when 1t 1s determined by an image analysis.

Examples of the excipients for the solid preparation of
the invention include lactose, lactose anhydride, crystalline
cellulose, corn starch, pregelatinized starch, partly
pregelatinized starch, D-mannitol and dibasic calcium phosphate.

Particularly the lactose, crystalline cellulose, starches or

their combination are preferable. The excipients are contained

in an amount of 50 to 98 parts by weight, and more preferably
60 to 95 parts by weight, based on 100 parts by weight of the
solid preparation.

Examples of the disintegrating agent for the solid
preparation of the invention include carmellose sodium,
carmellose calcium, low-substituted hydroxypropyl cellulose,
crosscarmellose sodium, carboxymethyl starch sodium and
crosspovidone. Particularly the crosscarmellose sodium and
partly pregelatinized starch are preferable. The disintegrating
agent 1s contained in an amount of 1 to 25 parts by weight,
preferably 1.5 to 20 parts by weight, based on 100 parts by weight

of the solid preparation.

There may be added known binders, lubricants, coating
agents, élasticizers, diluents, colorants, preservatives,
antiseptics or fragrance agents to the solid preparation of the
invention to improve the physical properties, appearance, odor,
etc. of the preparation.

The binders for the solid preparation of the invention

may be those known to the persons in the art. Particularly
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preferable binders are hydroxypropyl cellulose, hydroxy
propylmethyl cellulose, and polyvinyl pyrrolidone. The binder
1s contained 1n an amount of 0.5 to 25 parts by weight, and

preferably 1 to 20 parts by weight, based on 100 parts by weight

of the solid preparation of the invention.

The solid preparations of the invention can be produced
by compressing a mixture of the crystals of the drug substance
of the 1nvention with excipients and disintegrating agents. For
example, one method for the production includes mixing the
crystals of the drug substance of the invention with the
materials for the preparation by a suitable mixer, and directly
compressing the mixture to tablets. Other methods include a dry
granulating step to produce granules for tablets using dry
granulating machines or roller compacters, and a wet granulating
step to produce granules for tablets using water, ethanol and
solutions contalning binders when necessary.

There i1s no limitation to the dosage form of the solid

preparation of the 1nvention. An example is a tablet.

When the solid preparation is made in a form of a tablet,
the tablet can be produced, for example, through granulating,
sieving, mixing and tableting steps. Further, it is possible
to coat the surface of the tablet by adding a coating step to

the production steps mentioned above.

Concrete examples of producing the tablet are as follows;
(1) Granulating step
To a known granulating machine there are charged crystals
of the drug substance of the invention, excipients,
disintegrating agents and binders, and water is sprayed to the

charged mixture, followed by granulating the mixture to obtain
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granules.

Otherwlise, there may be charged crystals of the drug
substance of the i1nvention, exclplents and disintegrating
agents excluding binders, to'a known granulating machine, and
water 1n which binders are dissolved 1s sprayed to the charged
mixture, followed by granulating the mixture to obtain granules.

In the former case, the granules at the end of spraying
contains molsture (determined by the loss on drying method) in
an amount of 17 to 26 % by weight while in the latter case, the
granules at the end of spraying contains moisture in an amount
of about 10 to 16 % by weight. That is, it is possible in the
latter case to produce granules with a lesser amount of water,
enabling to shorten the production time. The loss on drying
method 1s carried out by drying powder under heat by emission

"

of i1nfrared rays and determining the percentage (%) of the

molsture 1in the powder based on the weight change caused by the
evaporation of water.

In the latter case, there 1s a tendency that the content
ratio of drug substance at each particle size group (the content
of drug substance 1n granules classified by the particle size)
becomes constant.

(2) Sieving step

The obtained granules are sieved through a desired sieve

to remove coarse particles, for example, particles of 710 um
or larger.
(3) Mixing step

The sieved granules are mixed with disintegrating agents
and lubricants to obtain lubricated granules to be tableted.

(4) Tableting step
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The lubricated granules are tableted by a conventiocnally
known, rotary tableting machine to obtain plain tablets.

In this step, conditions for the tableting may be those
known to persons in the art. A preferred tableting pressure,
for example, is 1,300 kgf/cm® or more and 5,200 kgf/cm? or less.
(9) Coating step

A coating solution 1s prepared by dissolving a coating
agent 1n water. Subsequently, the plain tablets are coated with
the coating solution by a known coating machine to obtain the

tablets of the invention.

The crystal of the drug substance of the invention is not
limited to a particular particle size. Preferred average
particle size 1s in the range from 3 um to 50 um (measured by
an image analysis). When the size is less than 3 pm, the particle
tends to be dispersed at weighing, or care should be taken at
welghing and at the time the starting material is charged into
a manufacturing equlpment. However, the solid preparations of
the invention can be produced even if the average particle size
1s out of the range. When the average particle size is over 50
pm, the produced solid preparations vary in the dissolution
profile.

According to the 1nvention, there are provided solid
preparations that have less variation in the dissolution profile
by using a single crystal form (the crystal form of the drug
substance of the invention) and a method for producing the same.
When the particle size of the crystal of the drug substance is
controlled to be 1n a predetermined range, it is possible to

provide solid preparations having a uniform dissolution profile
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and a method for producing the same.

According to the invention, 1t 1s possible toprovide solid
preparations having an improved content uniformity by using a
single crystal form (the crystal form of the drug substance of
the 1nvention) and a method for producing the same. When the
particle size of the crystal of the drug substance is controlled
to be 1n a predetermined range, it i1s possible to provide solid
preparations having a still more improved content uniformity
(i.e., small CV valued preparations) and a method for producing

the same.

According to the invention, it is possible to provide stable
solid preparations wherein no transformation of effective

ingredients is occurred during the process of formulating to

tablets, etc., by using a single crystal form (the crystal form
of the drug substance of the invention) and a method for producing
the same.

The drug substance of the invention is preferably

administered 1 to 3 times a day in an amount of 0.8 to 50 mg/day.

The solid preparation and a method for producing the same

can be used for producing an inhibitor of xanthine oxidase, uric

acid reducing agent, gout therapeutic agent or hyperuricemia
therapeutic agent and a method for production of these agents.

The gout or hyperuricemia can be treated by administrating

the solid preparations of the invention to patients.

That is, the invention provides a method for treating the
gout or hyperuricemia, and a method for producing the therapeutic
agent for treating the gout or hyperuricemia.

Further, the 1nvention provides a method for administering

a sole crystal form (crystal A) of

ey s Al IR e, ee e s Lt . R R es - (R saBa dbasl 24 eres e ss,e , .
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2—-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxyl
ic acid in a form of a solid preparation.
The invention 1s explained by reference to working

examples. It should naturally be understood that the i1nvention

1s not limited by these examples.

EXAMPLES
The stability, dissolution rate, solid ISN~NMR and °’C-NMR

of each crystal form of drug substances (crystals A, B, C, D,

E and G) of

2-(3-cyano—-4-1sobutyloxyphenyl)~4-methyl-5-thiazolecarboxyl

1c acid were measured as reference examples.

The drug substances (crystals A, B, C, D, E and G) of
2-(3-cyano-4-1sobutyloxyphenyl)~-4-methyl-5-thiazolecarboxyl
1c acid can be produced, for example, by the methods shown in

International Publication WO 92/09279 and WO 99/65885.

Reference Example 1

Physical Stability

Each of the drug substances (crystals A, B, C, D, E and
G) of
Z2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxyl
ic acld was tested 1n bottles with and without closure under
the conditions of 40C/75%RH. Any degradant was detected by a
HPLC. Thelr transformation was detected by an X-ray powder
diffraction pattern and by a thermal mass measurement method,
and the 50 % transform time was determined. The results are shown
in Table 1. There was no degradant for all of the six crystal

forms. Crystals A, C and G were stable even after storage for

three months while transformation of crystals B, D and E was

10
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detected.

<50% Transform time>

il ks

Analysis type | 40 C/75%RH witirlout | 40C/75%RH
closure with closure
Crystal A;LXRD ‘(Not changed) L(Not changed)
Crystal B‘fMS ‘14 nours _15 days -
Crystal C11XRD (Not changed)ﬂ ‘(Not changed)
Crystal EJiXRD 40.25 hours 417 days
Cry;tal EIFXRD *lé days _j55 days _
Crystal G | XRD “ (Not changed) r h(Nét ;hanéed)

For the above HPLC, Model 2690 produced by Waters was
adopted, using an ODS column with a measured wave length of 217
nm at a predetermined temperature around 40°C.

For the above X-ray powder diffraction, Model XRD-6000
of Shimadzu Corp. was used.

For the above heat mass measurement, Model TGA7, Pyrisl
produced by Perkin Elmer was used at a temperature rising speed

of 40T /min.

Reference Example 2

Dissolution rate

The dissolution rate was measured according to USP 24,
<1087>Intrinsic Dissolution. Specifically, the measurement was
carried out as follows:

50 mg each of crystals powdered lightly 1n an agate mortar
was set between plates, and a pressure of 754 kgf/cm® was applied
thereto for one minute to produce pellets. As the testing

solution, 900 mL of the second fluid of the disintegration test

of Japanese Pharmacopoeia was used and the test was carried out

11
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at 50 rpm using the dissolution apparatus produced by Vankel.
Subsequently, the testing liquid was filtered through a filter
and the resultant, used as the sample solution, was tested with
respect to a standard solution by a spectrophotometry

(wavelength of 317 nm). The results are shown in Table 2, in
which the order of the dissolution rate of the 'six crystals is

as follows: E>A>B>D>G>C.

o i | Intrinsic rate ﬁ(mg/cm?‘/min)
LCrystal A TL0.1434 |

Crystal B T0.1242

Crystal C r0.6é9ﬁ ~ ﬁ
_EfystalJDé | 40.1092 ) i 4
Crystal E 0.1874 '

C£§stal G 0.0967 I r I

Reference Example 3

Solid NMR Data of Crystal Forms

The analysis of the drug substance contained in the
preparations is limited only to solid NMR. Therefore, Crystals

A, B, C, D, E and G of

2—-(3-cyano-4-isobutyloxyphenyl)-4-methyl~-5~thiazolecarboxyl
1c acid was analyzed in advance by the solid NMR. The crystals
show the following spectrums:
Solid '°N-NMR
Crystal A: Sharp peaks at 226 ppm, 228 ppm, 276 ppm and
282 ppm;
Crystal B: Broad peaks at 216 ppm, 222 ppm and 284 ppm;
Crystal C: Sharp single peaks at 210 ppm and 282 ppm;

12
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Crystal D: Sharp single peaks at 229 ppm and 264 ppm;
Crystal E: Broad peaks at 223 ppm and 281 ppm;
Crystal G: Sharp single peaks at 216 ppm and 222 ppm, and

a doublet peak at 283 ppm.

Solid '°C-NMR (specific peak at 20 ppm)
Crystal A: approximately equivalent doublet peaks;
Crystal B: non-equivalent doublet peaks;
Crystal C: approximately equivalent triplet peaks;
Crystal D: two single peaks;
Crystal E: Broad peaks;

Crystal G: non-equivalent triplet peaks.

In the following examples, each of the crystal forms was

determined using the spectrum data described above.

Example 1
82.05 g of crystal A of

2~ (3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxyl
ic acid, 328.61 g of lactose (Pharmatose 200M, produced by DMV),
77.03 gof partly pregelatinized starch (PC~-10, produced by Asahi
Kasei Corp.), 12.31 g of hydroxypropyl cellulose (HPC-SIL,

produced by Nippon Soda Co.) were charged into a fluidized-bed
granulator with agitator (New Marumerizer NQ-125, produced by
Fuji Paudal) and were fluidized at a heater temperature of 60C
with a air amount of 0.7m’/min. Subsequently, ion exchanged

water was sprayed thereto at a spraying speed of 16 g/min, and

dried at 60C to obtain granules containing about 12 % by weight

of the drug substance. The produced granules were sieved through
a vibrating screen for removing particles having a size of 710
um or greater to obtain sieved granules. 1,200 g of the sieved

granules were mixed with 24.6 g of cross carmellose sodium

13
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(Ac-Di~Sol, produced by Asahi Kaseli Corp.) and 6.15 g of

magnesium stearate (produced by Sakai Chemical Ind.) 1n a Cross
rotary mixer (CM-10-S, produced by Tsukasa Ind.) to obtain the
lubricated granules. The lubricated granules was tableted with

a rotary type tableting machine (HT-P18, produced by Hata

Tekkosho, tablet size: 7mm®, tableting pressure: 2,500 kgf/cm3) .

The obtained preparations were analyzed by a solid ’N-NMR, with
the result that there were sharp peaks at 226 ppm, 228 ppm, 276
ppm and 282 ppm. When the preparations were analyzed by a solid
13C-NMR, the peak at 20 ppm was an approximately equivalent
doublet peak and, accordingly, 1t was confirmed that crystal
form of the drug substance 1n the preparations 1s all crystal
A.

Comparative Example 1

Tablets were prepared by a method same as that of Example
1 except that crystal C of
2~ (3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxyl
ic acid was used. The obtalned preparations were analyzed by
a solid '°N-NMR, with the result that the peaks at 210 ppm and
282 ppm were broadened, an sharp peak was shown at 284 ppm and
the peak at 20 ppm showed an broad peak when they were analyzed
by a solid 13C~-NMR.Accorc:iingly, 1t was confirmed that crystals
C and E were contained 1n the preparations.

Comparative Example 2

Tablets were prepared by a method same as that of Example
1l except that crystal B ot
2~ (3-cyano-4-isobutyloxyphenyl)~4-methyl-5-thiazolecarboxyl
ic acid was used. The obtained preparations were analyzed by

a solid " N-NMR, with the result that the peaks at 216 ppm and

14
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222 ppm were broadened, and the peak at 20 ppm showed an broad

cak when they were analyzed by a solid °C-NMR. Accordingly,

M

P

it was confirmed that cry'stals B,G and E were contained 1in the

preparations.

Comparative Example 3

Tablets were prepared by a method same as that of Example
1 except that crystal D ot
2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxyl
ic acid was used. The obtained preparations were analyzed by
a solid '°N-NMR, with the result that the peaks at 216 ppm, 222
ppm, 229 ppm and 264 ppm were broadened, and a broad peak was

shown at 284 ppm. Further, the peak at 20 ppm showed a broad

peak when they were analyzed by a solid "“C-NMR. Accordingly,

it was confirmed that crystals D, G and E were contained 1in the

preparations.

Comparative Example 4

Tablets were prepared by a method same as that of Exampile
1 except that crystal'G of
2-(3—-cyano-4-isobutyloxyphenyl)-4-methyl-5~-thiazolecarboxyl
ic acid was used. The obtalned preparations were analyzed by
a solid *°N-NMR, with the result that the peaks at 216 ppm and
222 ppm were broadened, and a broad peak was shown at 284 ppm.
Further, the peak at 20 ppm showed a broad peak when the
preparations were analyzed by a solid '°C-NMR. Accordingly, it

was confirmed that crystals G and E were contained 1n the

preparations.

Example 2

The tablets prepared by the method shown 1n Example 1 were

tested for six months under the conditions of 40 C/75 $RH. Then

15
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the uniformity of content (the ratio of the amount of the drug
substance contained i1in actual tablets to the amount charged)
and the crystal form of the tablets just after produced and after
s1x months storage were studied. The content in tablets just

atter produced was 99.7Z2 % and the CV value (coefficient of

Q

variation) showing the variation in content was 1.37 %. The
content after storage for six months was 99.5 %, and the CV value
showing the variation in content is 1.55 %, which demonstrates
a superior uniformity. The crystal form of the tablets was
analyzed by a solid "’N-NMR, just as the case with immediately
after produced. The result showed that sharp peaks were shown
at 226 ppm, 228 ppm, 276 ppm and 282 ppm. Further, the results
of the analysis by a solid= !’C-NMR showed that the peak at 20
ppm was an approximately equivalent doublet peak and,
accordingly, i1t was confirmed that the preparations contains
crystal A.

Comparative Example 5

Tablets prepared 1in Comparative Examples 1 through 4 were

tested for six months under the conditions of 40 C/75 %$RH, and

the uniformity in content of the drug substance in tablets and
the crystal form of the tablets just after produced and after
s1x months were checked.

The content of the drug substance in tablets just after
produced 1n Comparative Example 1 was 100.37 % and the CV value
(coefficient of variation) showing the variation in content was
1.11 3. The content after storage for six months is 99.5% or

greater, and the varilation in content shown by a CV value showed

an improved value of 1.68 %. But it was confirmed that the

]

preparations comprise crystals C and E according to the solid

16
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NMR. The analysis of preparations after storage showed that a
part of crystal E was transformed to crystal G. For the

preparations produced in Comparative Example 2, the content 1n
tablets immediately after produced was 99.75 % and the CV value
showing the variation in content was 1.11 %. The content after
storage was 99.5 % or greater and the variation expressed by
a CV value showed an improved uniformity of 1.90 %. But it was
confirmed that the preparations comprise crystals B, G and E
according to the solid NMR. Further, 1t was confirmed that the
ratio of crystal E was reduced and that of crystal Gwas increased
after storage For the preparations produced i1n Comparative
Example 3, the content in tablets i1mmediately after produced
was 100.01 % and the variation shown by a CV value was 1.39 %.
The content in tablets after storage maintained 99.5 % or more
and the CV value showed an improved uniformity of 1.54 %. But
1t was confirmed that the preparations comprise crystals D, G
and E according to the solid NMR. Further, it was confirmed that

the ratio of crystal E was reduced and that of crystal G was

increased after storage.

For the preparations produced in Comparative Example 4,
the content 1n tablets 1mmediately after produced was 93.5 %
and the variation shown by a CV value was 4.5 %, which facts
show that the content of the drug substance contained in tablets
to the amount charged is very low and that there is a considerable
varliation. Therefore, the tablets did not reach the level of
being brought to a market and, thus, no stability test has been
carried out.

Example 3

The tablets prepared by the method shown 1in Example 1 were

17
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tested for six months under the conditions of 40 C/75 $RH. Then

the dissolution profiles of the tablets just after produced and
after six months were compared. The dissolution test was carried
out by a Paddle method using a Mcllvaine buffer solution of pH
5.5as atesting solution. Three lots (n=3), 1.e., 9 test examples
in total, were produced by a same method and were tested. The
results are shown in Table 3. It was confirmed, as shown in Table
3, that there i1s little variation or difference in dissolution
ratio between points and uniform dissolution profiles are

malntained even after storage of six months.

Table 3
 Dissolution Immediately after produced | Si>; months after sjcorage
time (min) Average _‘CV value (%) Average | _'CV value (%)‘_
dissolution dissolution
ratio (%) ratio (%)
- — . - 4 - |
15 69.8 2.8 71.6 3.1
, _ , i —_— 1
60 90.1 2.8 91.7 2.9

Comparative Example 6

FFor the preparations produced 1in Comparative Examples 1

through 3, comparisons were made between the dissolutionprofiles

of those 1immediately after produced and those having been tested

for six months under the conditions of 40 C/75 %$RH. The

dissolution test was carried out by a Paddle method using a

Mcllvaine buffer solution of pH 5.5 as a testing solution. Three

lots (n=3), 1.e., 9 test examples 1in total, were produced by

a same method and were tested. The results are shown 1n Tables

4 through 6.

18
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The preparations of Comparative Example 1 after storage
showed a slower dissolution profile than those immediately after
produced, as shown in Table 4. Further, there is some variation
or difference in dissolution ratio between points for the
preparations after storage. This 1s thought to be caused by that
crystal E was transformed, by the storage, into crystal G having
low solubility. The variation or difference indissolution ratio
between polnts are thought to be caused by that the ratio of
crystals C and E 1s uneven between lots and that the transformed
amount of crystal G from crystal E is not uniform.

The preparations of Comparative Example 2 after storage
showed a slower dissolution profile than those immediately after

produced, as shown 1n Table 5. Further, there i1s some variliation

or difference in dissolution ratio between points for the

preparations after storage. This 1s thought to be caused by that
crystals B and E were transformed, by the storage, into crystal
G having low solubility. The variation or difference in

dissolution ratio between points are thought to be caused by

that the ratio of crystals B and E 1s uneven between lots and

that the transformed amount of crystal G from crystals B and

E 1s not uniform.

The preparations of Comparative Example 3 after storage
showed a slower dissolution profile than those immediately after
produced, as shown 1n Table 6. Further, there 1s some variation

or difference in dissolution ratio between points for the

preparations after storage. This is thought to be caused by that
crystals D and E were transformed, by the storage, into crystal
G having low solubility. The variation or difference 1in

dissolution ratio between points are thought to be caused by

19
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that the ratio of crystals D and E 1s uneven between lots and
that the transformed amount of crystal G from crystals D and

E 1s not uniform.

Table 4

Dissolution Profile of the Preparations Produced by Comparative

Example 1
Dissolution | Immediatel; aft;r produ(;ed rFS:’Lx months after storage
time {(min) Average _[CV value }%{_—rAveraé; CV value (%)
dissolution dissolution
ratio (%) ratio (%)
iS J 54.8 ] 418.5 16.2 1 19.8
1 — L - J
60 75.1 15.7 62.1 16.4
Table 5

Dissolution Profile of the Preparations Produced by Comparative

Example 2
| Dissolution Immediatel;/ after produced S1x months after storage
time (min) ‘Avéra;e | C;rvalu; (%) 'Average TCV value (%)
ﬁdissolution dissolution
ratio (%) ratio (%)
] — i — : i .
15 55.1 10.8 48 .3 20.4
65 | | 72.1 1 18;; o é3.5 L 30.2
Table ©

Dissolution Profile of the Preparations Produced by Comparative
Dissolution Profile of the Preparations Produced by Comparative

Example 3

20
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[ - e R B — o
Dissolution Immediately after produced Six months after storage
N — - — —
time (min) Average CV value (%) Average CV value (%)
dissolution dissolution
ratio (%) ratio (%)
15 53.3 18.1 47 .3 18.4
1 T T
60 60.4 10.9 56.1 22 .0
. | . )

Example 4
Plain tablets were prepared by the method same as that

of Example 1 except that particles (Particles 1 ~ 4) shown 1n

Table 7, with E:rystal A and with four different kinds of average
particle sizes, were used as
2—(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-
thiazolecarboxylic acid. The obtained plain tablets were coated
with coating liguid comprising purified water, polyethylene
glycol and hydroxypropylmethyl cellulose by a coating machine
(High Coater HCT-30, Freund Ind.).

Dissolution tests were carried out for the four types of
the obtained coated tablets by a Paddle method using a Mcllvaine
buffer solution with pH 5.5, as a testing liquid. The results

are shown 1in Table 7.
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Table 7
— — - —_— i - - — —_—
Pulverizer Pulverizing Pulverized particle size
| conditions (um)
| o —
Average 95%
particle cumulative
diameter diameter
. —_— — . 1 - . 1
Particle 1 Jet mill Feeding speed: 3.5 5.6
(Dalton, 5.0kg/hr
PIJM-100SP) Pulverizing
pressure: (. 65MPa
Particle 2 Sample mill Screen 2.0 mmo 12.9 29.5
(Dalton, KII 12,000 rpm
WG-1)
- — - - + .
Particle 3 Impact mill Screen 1.0 mmd 2606.2 74,7
(Dalton, DS-2) | 6,120 rpm
- — — - — - — 4+ e
Particle 4 Power mill Screen Z2Hmm 418.6 140.8
(Dalton, P~-3) 4,000 rpm

1)

Measuring instruments

Results measured by an image analysis

(lmage analysls system,

for microscope and biological milcroscope)

4 s O P DA e T RO ISR A I RSB g a whawda et e
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CLAIMS:

1. A tablet comprising a crystal A form of 2-(3-cyano
-4-isobutyloxyphenyl) -4-methyl-5-thiazolecarboxylic acid
with an X-ray powder diffraction pattern having specific peaks

at areflection angle 20, of 6.62¢2, 7.182, 12.80¢, 13.26¢2, 16.48¢2,
19.58¢, 21.92¢, 22.68¢, 25.84¢, 26.70¢2, 29.162 and 36.70¢, an

excipient, and a disintegrating agent, wherein the average

particle size of the crystal A form is from 12.9 um to 26.2 um.

2. The tablet according to claim 1, wherein said excipient
is one or more selected from the group consisting of lactose

and partly pregelatinized starch.

3. The tablet according to claim 1 or 2, which contains the
excipient in an amount of 50 to 98 parts by weight based on 100

parts by weight of the tablet.

4, The tablet according to any one of claims 1 to 3, wherein
sald disintegrating agent is one or more selected from the group
consisting of carmellose sodium, carmellose calcium,
low-substituted hydroxypropyl cellulose, crosscarmellose

sodium, carboxymethyl starch sodium and crosspovidone.

5. The tablet according to any one of claims 1 to 4, which

contains the disintegrating agent in an amount of 1 to 25 parts

by weight based on 100 parts by weight of the tablet.

6. The tablet as defined in any one of claims 1 to 5, further

23
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comprising hydroxypropyl cellulose as a binder.

7. The tablet according to any one of claims 1 to 6, which
contains said crystal A form in an amount of 1 to 50 parts by

welight based on 100 parts by weight of the tablet.

8 . A method for producing a tablet which method comprises
admixing a crystal A form of 2-(3-cyano-4-isobutyloxyphenyl) -
4—ﬁethyl~5—thiazolecarboxylic acid with an X-ray powder

diffraction pattern having specific peaks at a reflection angle
26, of 6.62¢, 7.18¢, 12.80¢, 13.26¢, 16.48¢, 19.58¢, 21.92¢,
22.68%2, 25.84¢<, 26.70¢, 29.16¢° and 36.70%2, together with an

excipient and a disintegrating agent, wherein the average

particle size of the crystal A form is from 12.9 um to 26.2 um.

9. A method for producing a tablet according to claim 8,
wherelin said excipient is one or more selected from the group

consisting of lactose and partly pregelatinized starch.

10. The method for producing‘a tablet according to claim 8
or 9, wherein said tablet contains the excipient in an amount
of 50 to 98 parts by weight based on 100 parts by weight of the
tablet.

11. The method for producing a tablet according to any one
of claims 8 to 10, wherein said disintegrating agent is one or
more selected from the group consisting of carmellose sodium,
carmellose calcium, low-substituted hydroxypropyl cellulose,

crosscarmellose sodium, carboxymethyl starch sodium and

24
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crosspovidone.

12. The method for producing a tablet according to any one
of claims 8 to 11, wherein said tablet contains the
disintegrating agent in an amount of 1 to 25 parts by weight

based on 100 parts by weight of the tablet.

13. The method for producing a tablet according to any one
of claims 8 to 12, wherein the method further comprises the step

of admixing hydroxypropyl cellulose as a binder with said tablet.

14 . The method for producing a tablet according to any one
of claims 8 to 13, wherein said tablet contains said crystal

A form in an amount of 1 to 50 parts by weight based on 100 parts

by weight of the tablet.

15. A use of a tablet according to any one of claims 1 to 7,

as a xanthine oxidase inhibitor or to decrease levels of uric

acid.

16. A use of a tablet according to any one of claims 1 to 7,

in the treatment of gout or hyperuricemia.

17. A commercial package comprising a tablet according to any
one of claims 1 to 7, together with instructions for the use

thereof as a xanthine oxidase i1nhibitor or to decrease levels

of uric acid.

18. A commercial package comprising a tablet according to any

25
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one of claims 1 to 7, together with instructions for the use

thereof in the treatment of gout or hyperuricemia.

26



CA 02474674 2004-07-27

1/5

Fig. 1
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Fig. 2
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Fig. 4
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Fig. 6
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