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comprising 2,2-dichloro-12-(4-chlorophenyl)-dodecanoic acid.

Background Art

2,2-Dichloro-12-(4-chlorophenyl})-dodecanoic acid has valuable
pharmacological properties, such as normalization of a high blood sugar level
without a rigk of hypoglycemia as well as reduction of triglyceride, cholesterol, and
fibrinogen, and thus is promising as a medicament for treatment of diabetes mellitus

- (Japanese Patent Publication [Kohyo] No.10-510515/1998). However, the
aforementioned compound decomposes chronologically, which leads to a decrease of a
content. Therefore, an improvement of stability in pharmaceutical preparations
has been desired.

Examples of means to prevent unstabilization caused by moisture or oxygen
include, in general, a method of application of a wax-coating to pharmaceuticals or
mixing of corn starch which is capable of retaining moisture, and a method of
preservation of pharmaceuticals under nitrogen substitution. However, when a
wax-coating is applied to the aforementioned compound, a problem, retardation of
dissolution of the active ingredient, may occur. When corn starch is admixed even
at a sufficient amount to retain moisture, another problem arises, that said
ingredient may fail to achieve a satisfactory effect and deteriorate formative
property at compression. The preservation method with nitrogen substitution is
also undesirable because of its poor stabilization effect and complicated
manufacturing process. Therefore, development of a means to improve stability of

the aforementioned compound has been desired.

Disclosure of the Invention

An object of the present invention is to provide a highly stable
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The inventors of the present invention made intensive research to achieve
the foregoing object. As a result, the inventors found that, when 2,2-dichloro-12-
(4-chlorophenyl)-dodecanoic acid and croscarmellose sodium were mixed, stability of
2,2-dichloro-12-(4-chlorophenyl)-dodecanoic acid in the mixture was improved. The
present invention was achieved on the basis of the above findings.

The present invention thus provides a pharmaceutical composition which
comprises a mixture comprising a substance selected from the group consisting of
2,2-dichloro-12-(4-chlorophenyl)-dodecanoic acid, salts thereof, and esters thereof,
and croscarmellose sodium.

According to a preferred embodiment of the present invention, the present
invention provides the aforementioned pharmaceutical composition in which a -
mixing ratio of the substance selected from the group consisting of 2,2-dichloro-
12-(4-chlorophenyl)-dodecanoic acid, salts thereof, and esters thereof, and
croscarmellose sodium is from 10:1 to 1:20.

-From another aspect, the present invention provides a stabilizer of a
substance selected from the group consisting of 2,2-dichloro-12-(4-chlorophenyl)-
- ~dodecanoic acid, salts thereof, Vand esters thereof, which comprises croscarmellose
sodium.

From further aspect, the present invention provides a method for
stabilization of a substance selected from the group consisting of 2,2-dichloro-12-(4-
chlorophenyl)-dodecanoic acid, salts thereof, and esters thereof, which comprises the
step of preparing a mixture comprising a substance selected from the group
consisting of 2,2-dichloro-12-(4-chlorophenyl)-dodecanoic acid, salts thereof, and

esters thereof, and eroscarmellose sodium.

Best Mode for Carryving out the Invention

The pharmaceutical composition of the present invention comprises, as an
active ingredient, a substance selected from the group consisting of 2,2-dichloro-
12-(4-chlorophenyl)-dodecanoic acid, salts thereof, and esters thereof. The salts
include salts of alkali metals, salts of alkaline earth metals, ammonium salt, salts of

alkyl ammoniums or the like. Examples include, sodium salt, potassium salt,
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Among the aforementioned compounds, sodium salt of 2,2-dichloro-12-(4-
chlorophenyl)-dodecanoic acid is particularly preferred.
2,2-Dichloro-12-(4-chlorophenyl)-dodecanoic acid can be prepared, for
example, by the method described in Japanese Patent Publication [Kohyol
No.10-510515/1998. Salts and esters thereof can also be readily prepared by those
skilled in the art with an ordinary method.

Croscarmellose sodium used in the present invention is a crosslinked
polymer of carboxymethylcellulose sodium, and is commercially available as, for
example, Ac-Di-Sol (Asahi Kasei Co., Ltd.) or the like. Croscarmellose sodium is
widely used in the art as an excipient, a disintegrant, or a disintegrating adjuvant,
and easily available to those in the art.

In the mixture comprising the substance selected from the group consisting
of 2,2-dichloro-12-(4-chlorophenyl)-dodecanoic acid, salts thereof, and esters thereof,

- and croscarmellose sodium, a mixing ratio of the components is not particularly
limited. For example, the ratio of the aforementioned substance and croscarmellose

.. .sodium is preferably from 10:1to 1:20, and the most preferably from 2:1 to 1:15.

. One or more pharmaceutical additives generally used for manufacture of

- .pharmaceutical preparations may be further added to the pharmaceutical
composition of the present invention in addition to the aforementioned ingredients,
if required. The examples of such pharmaceutical additives include excipients,
binders, disintegrants, lubricants or the like.

Examples of the excipients include lactose, saccharose, starch,
microcrystalline cellulose, sucrose, mannitol, xylitol, hydrogenated oil, light
anhydrous silicic acid, dibasic calcium phosphate or the like. An amount of the
excipient may preferably be from 10 to 95% by weight, more preferably from 30 to
90% by weight, and the most preferably from 60 to 90% by weight based on the total
weight of the composition.

Examples of the binder include methylcellulose, hydroxypropylcellulose,
hydroxypropylmethylcellulose, pregelatinized starch, polyvinylpyrrolidone,

polyvinylalcohol, gelatin, pullulan or the like. An amount of the binder may
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preferably from 3 to 15% by weight, and the most preferably from 4 to 10% by weight
based on the total weight of the composition.

Examples of the lubricants include magnesium stearate, calcium stearate,
talc or the like. An amount of the lubricants may preferably be from 0.01 to 5.0% by
weight, more preferably from 0.1 to 2.0% by weight, and most preferably from 0.5 to
1.0% by weight based on the total weight of the composition,

When the aforementioned pharmaceutical additives are used, an amount of
the substance selected from the group consisting of 2,2-dichloro-12-(4-chlorophenyl)-
dodecanoic acid, salts thereof, and esters thereof may preferably be from 0.1 to 30%
by weight, more preferably from 0.1 to 20% by weight, and the most preferably from
0.1 to 10% by weight based on the total weight of the composgition. . When the
aforementioned pharmaceutical additives are used, an amount of the crogscarmellose
sodium may preferably be from 0.1 to 30% by weight,; more preferably from 0.1 to
20% by weight, and the most preferably from 0.1 to 15% by weight based on the total
weight of the composition.

The pharmaceutical composition of the present invention can be prepared by
mixing a given amount of the substance selected from the group consisting of
2,2-dichloro-12-(4-chlorophenyl)-dodecanoic acid, salts thereof, and esters thereof
and croscarmellose sodium by using, for example, a V-blender or the like. For
preparation of the aforementioned mixture, pharmaceutical additives such as
excipients, disintegrants, binders or the like may be added to the mixture, if
necessary. After an appropriate formulation process of the mixture is applied as

" required, such as pulverization or granulation, the pharmaceutical composition such
as tablets or capsules may be prepared by suitable means available to those skilled
~ in the art.
For preparation of the pharmaceutical compositions, the aférementioned

mixture, per se, may be used. Alternatively, tablets or capsules may be
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wet granulation (wet process) or direct compression {dry process). Capsules can be
prepared by pulverization or granulation of aforementioned mixture and
subsequently filling the resulting product in gelatin capsules, HPMC
(hydroxypropylmethylcellulose) capsules or the like. Forms of the pharmaceutical
composition of the present invention are not particularly limited so far that they are
solid formulations, and may be any of powders, granules, chewables, film coated
tablets, sugar coated tablets or the like, as well as tablets and capsules.

The mixture comprising the substance selected from the group consisting of
2,2-dichloro-12-(4-chlorophenyl)-dodecanoic acid, salts thereof, and esters thereof,

.. ‘and croscarmellose sodium may be either of the mixture by the wet process or the
-dry process. For example, when the wet process is employed, the mixture may
preferably be a kneaded mass which is obtained by uniform kneading after the

addition of 10 to 40% by weight of a binding liquid such as water, ethanol,

. isopropanol or the like to the aforementioned mixture. After the resulting kneaded
© mass is dried in vacuum, the resulting product may be sized, if necessary, and then
© mixed with magnesium stearate or the like to prepare tablets or eapsules by the

above processes.

The pharmaceutical composition of the present invention manufactured as
described above is stable at a high temperature. For example, as for the tablets, a
residual ratio of sodium 2,2-dichloro-12-(4-chlorophenyl)-dodecanoate after a
two-week storage under a condition at 60°C is not less than 90%, and as for the
capsules, a residual ratio of sodium 2,2-dichloro-12-(4-chlorophenyl)-dodecanoate
after one-week storage under a condition at 60°C is not less than 85%.

The pharmaceutical composition of the present invention is useful as a
medicament for therapeutic treatment of diabetes-related diseases. Generally, the
medicament may be administered once a day or several times a day as divided
portions normally in a daily dose of 1 to 600 mg as the weight of sodium

2,2-dichloro-12-(4-chlorophenyl)-dodecanoate.
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Example 2
Sodium 2,2-dichloro-12-(4-chlorophenyl)-dodecanoate (10.0 g), lactose
(1058.0 g), and croscarmellose sodium (120.0 g, trade name: Ac-Di-Sol, Asahi Kasei
Co., Ltd.) were mixed for 10 minutes by using a V-blender. The mixture was then
- added with 12.0 g of magnesium stearate and mixing was further continued by using
the V-blender. The mixture was compressed by using tablet press (Kikusui rotary

compressor 19TU) to obtain tablets (120.0 mg per tablet).

Example 3 to Example 5
* Tablets were prepared as 80.0 mg per tablet in a similar manner to that of

Example 2 with different contents of croscarmellose sodium.

Comparative Example 1
Tablets were prepared as 134.0 mg per tablet in a similar manner to that of
Example 1 by using low-substituted hydroxypropylcellulose, as also a disintegrant,

instead of croscarmellose sodium.

Comparative Example 2
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2, 2-di chl oro- 12- (4-chl orophenyl ) -dodecanoi c acid, salts thereof, and esters
thereof, and croscarnellose sodium my be either of the m xture by the wet
process or the dry process. For exanple, when the wet process is enployed,
the m xture may preferably be a kneaded nass which is obtained by uniform
kneadi ng after the addition of 10 to 40% by weight of a binding liquid
such as.,. er anol ., .i.sopr nol.or the i to the aforengntioned

it ur o018 L FERQ BBy (RORRBEE Syt el e 8 PG e
resulting product nmay be sized, if necessary, and then mxed with
magnesi um stearate or the like to prepare tablets or capsules by the above
pr ocessesmpIrpdivsHaxareple dt i cal conposition of the present invention

manuf act ured @s.. desctd above is stable.at, a high te rat.ure.. For
oot o ne 1 SPan e LIRS R T AR kiR me BB FORE B Rptelr o 1,

- (4- chiepomdiersithimelliiie doganowat @otfnigdd.a t wo- week storage under a
condition at 600C is not less than 90% and as for the capsules, a
residual ratio of sodium 2, 2-dichloro-12-(4-chl orophenyl)-dodecanoat e

after o&g-mggﬁiagﬁgéﬁgﬁ %nder a condition at 609C is not |ess than 85% The
phar maceu cat conpo i%on of the present invention is useful as a

medi cament f oThd dpsapestthigiel i€ @oipakatdfe HkabpleebwhepRled il §RAS BSttle
Ceneral ly, the nmedicanment nmay be adm ni stered once a day or several tines
a day a3ndipiiigahe bl wansubssitaiad withmitrogen £a5-dose of 1 to 600 ng as the
wei ght of sodium 2, 2-dichloro-12-(4-chl orophenyl)-dodecanoate. 5 Exanpl es
The present invention will be explained nore specifically with reference to
exanpl eCompayairerExdlge @ esent invention is not limted to the follow ng
exanmpl es. Exanple 1 Sodium 2, 2-di chl oro-12-(4-chl orophenyl ) -dodecanoat e
(10.0 g), | act&arsulg afiZ®.Qmgwasirapasedpr pymtar mangsetq et of frampled

. Ccroscar i 12¢ : =Dl - hj i Co.,
ey wlr e lo g AU By beolysch VREARALE, g Mah e 50 nsbARELS

( Shi nagewae:shicklioskasdgemkakuhan- ki ; Dalton 5DM.-03-R), and then the m xture
was added with 400.0 ml of purified water and kneaded. Then, the resulting
kneaded mass was dried in vacuumfor 4 hours under a condition at 60C,

si zed b%oﬁ%&%&ﬂﬂﬁﬂ@d ple3peed MI1), mxed with 12.0 g of magnesium stearate
by using V -bl ender, and conpressed by using tablet press (Kikusui '
rotary conpressaysulOdid50.0 megotrisqipiadliatssinhldd nhhnnaytptiatbABkemple Exanpl e
2 Sodiug]2,2-digh|oro-12-(4-chlorophen%l)-dodecanoate glo.o g), |actose
(1058. 0Py Psingfgdimy setboxppe iyl segeh i {la0p dipigtesrantgimsteatol Ac- Di - Sol ,

Asahi  Ka$8karnfePose bdd@ah, Were mxed for 10 minutes by using a V-blender. The
m xture was then added with 12.0 g of magnesi um stearate and m xi ng was
-further continued by using the V-blender. The m xture was conpressed by
usi ng tabl et press (Ki%é%ui rotary - conpressor 19TU) to obtain tablets
(120.0 ﬁﬁ“ﬁéf'q%ﬂﬁeﬁﬂan dhfe 3 to Exanple 5 Tablets were prepared as 80.0
mg per tabl et wifh Asihil BhnHBWGhe bhBotd @mPHratiFX 80 foranWichined f f erent
contents of croscarnell ose sodium Conparative Exanple 1 Tablets were

pr epar etkesidual 3dncdotgopeditm (@, 2fichivra: 1€t (i dhdvropleemd)-dddechhatte ofere Exanpl e |
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i n Compabahphyaie@mhflel 4We7&oPh 3:.H Undefh388diRRLAt¥DC aNPhe AlshltkRArL he
bottl es was substituted by nitrogen gas. Conparative Exanple 3 Tablets were
pr epar echewn i8%alde®y per tablet in a simlar manner to that of conparative

exanple 1 with further addition of corn starch. Conparative tests and
results




Each of the tablets obtained in Exanple 1 to 5 and Conparative Exanple 1

to 3 was placed in a gl ass
stored for

bottl e,

and each bottle was tightly seal ed and
2 weeks under the condition at 60C. Each content of sodi um

2,2-dichloro-12-(4- chlorophenyl)-dodecanoate was determ ned by HPLC

measurenent after the 2-week storage. The results are shown in Table 1. 7
Tabl e 1 Conpar - Conpar - Conpar - T :

Exanpl e xanpleExanpleExanpleExanplg:?fﬂeati eative

12345Exanpl eExanpl eExanpl e {123 Sodi Uhedardald| ©RbR%Qs | bondatitive | Comparative
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sodi unmi2. 012. 04. 08. 012. 0- - -| Low subgtixtmpleel]} Example 5| Exh@plg 7, Krample 7

hydr oxypgr OpyT Cel f Ul OSe COrif starci-4----- IZ10
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Hydr OXYFJhﬁ’oQX;JhQ%h)'-&UdQeiﬁéteB' -|--4.84. 84. 8 'Magnesi ifl : '

st ear at @1--21. 20. 80.80.81.-21.-21. 2

Tot al ( ngyan34010120. 080. 080. 080201.34. 011324 34. @2Resi duall.sat|i o2Hf 5er| st orage
93. 793. 996 397.297. 884988387, 8at [60C for[2weeks (9% _Tabljetsof

Conpar at{T¥e Exanple 1, wherle |BWsubst#2-0tefl Fy@r oxypPdbyl|cePPfl ode was
used as I SLategr.ant i nstlea cfoscarne|l ose sodiu ave _poor

stabili t‘g“’%’%@g"i Eﬁ%?‘g, 2-diclhl %%51?- (4- chlo nph-pnyl - d(rljdpr‘gnnafﬁ

Sat i sf agieershisytubidgh stabilifty was not achi eved either by tHe storade under
nitrogen substitution by elimmnating oxygen (Conparatlive Hxanple 2), or by
t he adni|W¥eure~ereldetn starich havi ng noi sture retaiji ng property

( Conpar a¢ . ve EX %Rh%lﬁ%h In contrast, each of tablets of Exangbqil to 5,
where crioscarnellose sodium was m ¥ed __sodium i

2, 2-di chHugliRgl2- (4-chl or ophengkh-gdodecapant ¢ was of oundsh g be o253 gblle after
t he st orrage—foer—2—weecks—ihder—a—condition af L SodiLin-
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talc (25.0 g), and croscarnel |88 sqdi Ggal( 12. 5749 ré&7i xegd ByY.@ \f- bl ender
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was not m xed. Conparative Exanp

| e 5 The capsul e obtained in Conparative

Exanpl ecrasspanredpacendivm wasgitalls afisr thestoxgge far pne weelhsnen a randjjien at

substit éﬁ"éd%f%ﬁﬂe& ldifP

was prepared in a sim

pE
ar

tﬂ@? ta

mann

;
AT
| ow- substituted hydroxypropylcel |l ul ose,

PYEr TRy

as al so a disintegrant,

capsul e of 250.0 ny
by using _
i nstead of

croscarnel | ose sodi um Conparative Exanple 7 A capsule of 250.0 ng was

pr epar
~car boxymet hylpigt AL el ¢ A% AisPp
sodi um Conparative tests and'r

comprising 2,2-dichloro-12-(4-chlorophenyl)-dodecanoic acid.

10

etpdugtrialdnglicgbiliBinner to that of Exanple 6 by using sodium
?oérg%eiss'ta{s‘ﬁ%%ya&tablé Nk 6ade oica1 CHRSGAETE! | OSe




Wth a simlar manner to the above conparative tests for the tablets,

resi dual anounts of sodium 2, 2-di chl oro-12(4-chl orophenyl)-dodecanoate were
determ ned after storage of each of the capsul es obtained in Exanple 6 and
Conparative Exanples 4 to 7 for a week under a condition at 60C. The
results are shown in Table 2. Table 2

Conmpar at,l,veConpar atf i yveConpar at i veConpar ati ve Exanpl e 6 Exanpl e 4Exanpl e
5Exanpl g‘}hé%%ﬂ%f“ée‘#lsswi um 2, 2-di chl oro-12- (4- 1.01.01.01.01.0

chl or ophenyl ) - dodecanoat e Mannitol 211. 5224. 0224. 0211. 5211. 5

Tal ¢25. 025. 025. 025. 025. 0 Croscarnel | ose sodi untl2-5---- Low substituted ---.
12. 5- hydr oxybropidroeceutiod ecoBpdsitivn ocrliiblo xymptiked a gtigiugh compiging:

Tot al (ng) 25Q. 0250. 0250.025Q. 0250. 0 Resi du ti,o afte or age
58, oo D AR RIS rofp e il YRR e Ao R PRRHRED of 1 he
t abl et sqoddagndianéid! £ ot thXAWE| hdbar o8t hiirEdE, akd OScar mel | ose sodi um was

stable after the storage for one week under a condition at 60C conpared
wi t h t herogesrmellosgendies. of conparative exanples. Industrial Applicability

The present i nti,on provj.des a hi.ghly stabl e pharnpceutical caonmposition
compti s ng 2. 2 decHgPRes ] tefpdrlin ReftyTredaRieanp e “AFe: ™16 nat o
cl ai medrdtfs oflthe SuPfahBREALELEE Font HEDOS P leORkiVDA L Bf £2MEHISRSIA M xture
conprising: a substance selected fromthe group consisting of

2, 2- di cHi-dlerophesyl)-dpdesanpicaisid, phe adldithemof, endéhelestar shareof padébé . and an
ester thereof, .and 0%rhi(,?rsncar mel 383%51% um 2. The pharnmaceutical conpositi on

. mell . ;
accor di (r:]ré)s?ag gfg?en’? nl\slxﬁgrlocr:xh amxing ratio of the substance sel ected

from the group Aaasilkt kg Dubbizndi SHeQIOrdR thé 4ré&dpy @meRbR\F) - dodecanoi ¢
acid, the salt thereof, and the ester thereof, and the croscarnellose

sodi um 2@ digharor b2 {4-ehlotophgnyB:dodeeanaly ddids ersaftgrheseof ansk amesttesthieseafed from
the gr ouEic%ocrasi sr}Singm%Lar Zellzc{sdisgﬂhor 0-12- (4-chl or ophenyl ) - dodecanoi ¢ aci d,
a salt Uhéreor,l and an ester thereor, which conpri ses croscarnel |l ose

sodium 4. A qet fhethddofor Stadlitdtzont dfNsudkiamcs WstRATE B ehestRrg fromt he
group consi sti n% of 2, 2-dichl oro-12-(4-chl orophenyl)-dodecanoic acid, a

salt t hemsstingid - Hfichiorpd2- Wrablerepheml)- dodesumaie peidsa shld thexssf. gddepar i ng

a mxtu i(S] t - n |l ected from the group censisting of
5 o chitst et S D URSHARRE A8 GRRE L BERNT Rl oot "and
t he est sibstiekaelectadnfionrits @aswetdmstingadi2uirtichlordB3 T RAGTorAp hégh)-y St abl e
phar maceuti cal, conposition which conprises a m xture conprising a

subst anfedesarqie peid. theotnlt thergeloapd sxhester fhegeeft and orogparmedlose ﬂlﬂum- |
(4-chl or ophenyl ) - dodecanoi ¢ acid, salts thereof, and esters thereof, and
croscarnel | ose sodi um '
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