Speci fication TREATI NG AGENT FOR DI ARRHEA- PREDOM NANT | RRI TABLE BOWEL
SYNDROME Technical Field The present invention relates to a drug or, nore
particularly, it relates to a treating agent for diarrhea-predon nant
irritable bowel syndrome or to an agent for inproving the synptom of
diarrhea of irritable bowel syndronme. Background Art Ranosetron is called

(-)-(R-5-[(1-met hyl - 1H ,
i ndol -3-yl)carbonyl]-4,5,6, 7-tetrahydro-| H benzi m dazole in

nane. Ranpbsetron hydrochl oride as an agent for
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drug therapy (such as cisplatin) and it is usually admnistered to adults
either orally at 0.1 ng once daily or intravenously at 0.3 ng once daily
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pharmaceutically acceptable salts thereof has an antagonistic

‘ Technical Field

The present invention relates to a drug or, more

particularly, it relates to a treating agent for

diarrhea~predominant irritable bowel syndrome or to an agent

for improving the symptom of diarrhea of irritable bowel

’

syndrome.

Background Art

Ramosetron is called (-)-(R})-5-[(1-methyl-1H-

indol-3-yl)carbonyl]-4,5,6,7-tetrahydro-1H~benzimidazole in

its chemical name.

Ramosetron hydrochloride has been sold as an agent for

improving'the gastrointestinal symptoms (nausea and vomiting)

associated with anticancer drug therapy (such as cisplatin)

and it is usually administered to adults either orally at 0.1

mg once daily or intravenously at 0.3 mg once daily ("Nasea

OD Tablet 0.1 mg"”", "Nasea Injections 0.3 mg" in JAPAN

PHARMACEUTICAL REFERENCE, PRODUCTS and ADMINISTRATION in

JAPAN, The Fifth Edition (1999) published by the Japan Medical

Products International Trade Association).



action to 5HT3 receptors. On the basis of such an action, there is
suggested a possibility of suppression of enesis caused by anti-cancer
*drugs such as cisplatin and radi oactive ray and prevention and treatnment of
m gr ai ne, conpl ex headache, trigem nal neural gia, anxiety synptom
gastrointestinal notility abnormalities, peptic ulcer, irritable bowel
syndrone, etc. and there is a description that usual clinical dose per day
for adults is 0. 1 to 10 ng by intravenous injection and 0.5 to 50 ngy by
oral administration which is adm nistered once daily or by dividing into
several tinmes. IOn BthA-@&lef2hantheran MOa%84i§¢165urehéhati a8 sedikssropdti on
that 5HT3 receptors are useful for the treatnent of female patients
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t herapeutically-effective dose is within a range of 0.01 to 500 ng or,
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clinical study where al osetron were admnistered twce daily
to the S no t abl I dr one,
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P prevention and treatment of migraine, cor_nplex headache,

trigeminal neuralgia, anxiety symptom, gastrointestinal

A

motility ébnormalities, peptic ulcer, irritable bowel
syndrome, etc. and there is a description that usual clinical
dose per day for adults is 0.1 to 10 mg by intravenous injection
and 0.5 to 50 mg by oral administration which is administered
once daily or by dividing into several times.

On the‘other hand, in WO 99/1.7755 . there is a description
that 5BHHT; receptors are useful for the treatment of female
patients suffering from non—constipated irritable bowel

( syndrome and that the therapeutically effective dose is within
a range of 0.01 to 500 mg or, preferably, 0.05 to 50 mg per
day. To be more specific, as a result of clinical study where
1 to 8 mg of alosetron were administered twice daily to the
patients suffering from mnon-constipated irritable bowel
syndrome, significant improvement was noted in female patients
as compared with placebo in relief of pain and discomfort, stool
consistency, bowel movement fregquency and the proportion of

days with urgency treatment while, in male patients, no



that, when 1 to 16 ng of 5HT3 receptor antagonist are admnistered three
tinmes a day, that is useful for the treatnent of irritable bowel syndrone
in both male and fermal e patients. Disclosure of the Invention The present
inventors have carried out intensive investigations for the purpose of
creation of novel treating agents for diarrhea-predomnant irritable bowel
syndrone for which no sufficiently effective treating agent has been
avai l abl e. The present inventors fornerly tried clinical study where
ranmosetron hydrochloride was adnmnistered twice daily to patients suffering
from irrigialirhowet Bypdsvemehtit wasi gotbéticast cogmapdutwictield etdiems
conpared with placebo was wunable to be confirned. After that, the present

i nvent or g erddleacdbdstdecyt herapeutical ly effective dose of
ranmosetron to irritable bowel syndrome might be far lower than 0.1 to 0.3

mg which is aﬁ%ﬁ%’i@i&n@d‘lﬂt 8 9965/%%%‘@1 P OUL NP a@%sc&?{p{f&

gastroi ntestinal synptons associated wth anti cancer drug therapy. In view
of the ahqv a_stabl repacation containin very small amount (0.001 to
0 01 ) T ansBER o Y RBoRIEr che VAL a8SsrBTel SPRterPREEE %y using

such a 3 rggﬁration was carried out for 12 weeks to nmal e and fenal e

Kk
patients I S YRFSG Shraearitehafdato fPRENS PRPRERAAY bBRITeRYMRRAbne. As a

result, a remarkable efficacy has been surprisingly confirned whereupon the
pr esent i9fy dpriidaddgsbowel syndrome in both male and femalie patients.

( Disclosure of the Invention
The present inventors have carried out intensive
investigations for the purpose of creation of novel treating
agents forjdiarrhea—predominant irritable bowel syndrome for
which no sufficiently effective treating agent has been
available. The present inventors formerly tried c¢linical
étudy where ramesetron hydrochloride was administered twice
daily to patients suffering from irritable bowel syndrome but
significant therapeutic.effect as compared with placebo was
(: unable to be confirmed.
After that, the present inventors had.the idea that the
therapeutically effective dose ofvramosetron to irritable
‘bowel syhdrome might be far lower than 0.1 to 0.3 mg which is
a currently adopted dose as an improving agent for the
gastrointestinal symptoms associated with anticancer drug
therapy. Inview of the above, a stable preparation containing
very small amount (0.001 to 0.01 mg) of ramosetron

hydrochloride was developed and clinical study using such a



been achi eved. Thus, the present invention relates to the pharmaceutical
conposition for therapy of diarrhea-predomnant irritable bowel syndrone in
mal e and fenmal e patients, containing fromO0.001 to 0.05 ng of ranpsetron
hydrochl oride as a daily dose or an equival ent nolar anount of ranobsetron
or its pharmaceutically acceptable other salt as an active ingredient, or
it relates to the pharmaceutical conposition for inproving diarrhea synptom
of irritable bowel syndrone in., nmale_and_fenal e patients, containing from
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equi val ent  nol ar ampunt of ranosetron or its pharmaceutically acceptable

ot her saPPtasnbf 58??9@1?%9F§8Weﬁﬁgr 8D PR rulqﬁﬁﬁﬁaﬂﬁoﬁowgﬁates to
the use of ranpbsetron hydrochloride in a dajly dose, of 0.Q01 to 0.05 ny,

or ranosEYFIRCBE - a PharFrackRttidal | P adCERERRPEC ot REFLERAY  WATer &6F% n an
equi nol ar anount for the manufacture of a _nedicanment for the treatnent of
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or it relates to the use of ranosetron hydrochloride in a daily dose of
0.001 4 t6°8. BSPHEVedr ranpsetron or a pharmaceutical |y acceptable other
salt thereof in an equinolar anmount for the manufacture of a nmedicanent for
the i nprovenent of diarrhea for nale and fenale patients suffering from
irritabl e boweThygndr otfie Al poesent s | Hvesntiiom r elztlédeto t ke t héfgpeutic

met hod
pharmaceutical composition for therapy of diarrhea-predominant

irritable bowel syndrome in male and female patients,

C containing from 0.001 to 0.05 mg of ramosetron hydrochloride
as a daily dose or an equivalent molar amount of ramosetron or
its pharmaceutically acceptable other salt as an active
ingredient, or it relates to the pharmaceutical composition
for improving diarrhea symptom of irritable bowel syndrome in
male and female patients, containing from 0.001 to 0.05 mg of
ramosetron hydrochloride as a daily dogse or an equivalent
molar amount of ramosetron or its pharmaceutically acceptable
other salt as an active ingredient.

- Also, the presgent invention relates to the use of
ramosetron hydrochloride in a daily dose of 0.001 to 0.05 mg,
or ramogetron or a pharmaceutically acceptable other salt
thereof in an equimolar amount for the manufacture of a
medicament for the treatment of diarrhea-predominant irritable
bowel syndrome in male and female patients or it relates to

the use of ramosetron hydrochloride in a daily dosge of 0.001



of diarrhea-predomnant irritable bowel syndrone in male and fenale
patients, including admnistering a patient with from 0.001 to 0.05 ng of
ranosetron hydrochloride as a daily dose or an equival ent nolar anount of
ranmosetron or its pharmaceutically acceptable other salt, or it relates to
the inproving nethod of diarrhea synptomof irritable bowel syndrone in
mal e and femal e patients, including admnistering a patient with from0.001
to 0.05 ng of ranmpbsetron hydrochloride as a daily dose or an equival ent

nol ar amgunt _of _ rampsetron or its pharmaceutical l eptabl e o er salt.

I n accor a?nc% % t Rt hE*predic iVerth of, pﬁ?r‘i“%c‘?fb%l\} |?ﬁ%e£f§ Fovi de an
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syndrome of a djarrhea type regardless of nale and femal e. As shown in Test
Exanpl e P AAlicemeBE Fert itBfed PAPEFTENY s SA3THHRy FFc M0S d&%has
effective to patients suffering fromdiarrhea-predomnant - irritable bowel
syndr one fedgaedratientd sififerdng ferul trpitadls LoUminPERAE®TON of 0. 005 ny
or 0.01 ng once daily. Since adm nistration of 0.005 ng gave a 5
signi ficant thekbpreuttll efimmntdenngeineesane hbebyhenapewi bt regtihod of 0. 01
ng, efficacy can be expected even by further one-half of that dose.
Subj ect s of TiestriEanpisioriapst Japahabke dowel paitnduvines dnd neier ends
suggested a possibility that the optinum dose for children will be snaller
while it female patients, including administering a patient with from
0.001 to 0.05 mg of ramosetron hydrochloride as a daily dose
(. or an equivalent molar amount of ramosetron or its
pharmaceutically acceptable other salt, or it relates to the
improving method of diarrhea symptom of irritable bowel
gyndrome in male and female patients, including administering
a patient with from 0.001 to 0.05 mg of ramosetron
hydrochloride as a daily dose or an equivalent molar amount of
ramosetron or its pharmaceutically acceptable other salt.

In accordance with the present invention, it is now
possible to provide an excellent agent for the treatment of
diarrhea-predominant irritable bowel syndrome or an agent for
the improvement of diarrhea in irritable bowel gyndrome of a
diarrhea type regardless of male and female.

As ghown in Test Example 1 which will be mentioned later,
ramosetron hydrochloride was effective to patiente suffering
from diarrhea-predominant irritable bowel syndrome regardless

of male and female by oral administration of 0.005 mg or 0.01

mg once daily. Since administration of 0.005 mg gave a



Is often that the opti num dose for European and Anmerican people is twce as
much of that of Japanese. Therefore, although the particularly preferred
dose for ranosetron hydrochloride is wthin a range of 0.002 to 0.02 ng, it
is likely that, depending upon the difference in age of the patient and
anong the races, a daily dose within a range of 0.001 to 0.05 ng is able to
treat diarrhea-predomnant irritable bowel syndrone or inprove diarrhea
synptom of irritable bowel syndrome. In EP-A-381422, there is a description
that a clinical dose of tetrahydrobenzi m dazole derivative including
ranoset r opigniftgahty Oherapgudicnoredfgat ddeinwl tter e samaei aler by
suggestion nor disclosure that ranosetron hydrochl ori de shows a therapeutic
ef fect byaamdlaibyrdasenwethinca mgngefdlcOcP02ant beOelBeoyedl avaddbyi on, the
present invention is better: 1) than the inproving agents containing

ranoset r opuriMdroshe K de Fstaateddest | vl e oente sndihehple 1capBEICi al Iy
avai l abl e at present for the gastrointestinal synptons associated with
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suf ficieng thqupggﬁLq_effe%L i s achieved_by adm nistratian
18 often © imum dose for Eurcopean and American pecple

at the op
is twice as much of that of Japanese. Therefore, although the
( particularly preferred dose for ramosetron hydrochloride is
within a range of 0.002 to 0.02 mg, it is likely that, depending
upon the difference in age of the patient and among the races,
a daily dose within a range of 0.001 to 0.05 mg is able to treat
diarrhea-predominant irritable bowel syndrome or improve
diarrhea symptom of irritable bowel syndrome .V
In EP-A-381422, there is a description that a clinical
dose of tetrahydrobenzimidazole derivative including .
ramosetron is usually 0.1 mg or more per day and there is neither
( suggestion nor disclosure that ramosetron hydrochloride shows
2 therapeutic effect by a daily dose within a range of 0.002
to 0.02 mg. In addition, the present invention is better:
| 1) than the improving agents containing ramosetron
hydrochloride as: an effeqtive ingredient and being
commercially available at present for the gastrointestinal
symptoms associated with anticancer drug therapy in that the

therapeutically effective dose is lower by as much as 1/5 to

1/50,



of dose 'Lower by as nuch as 1/50 to 1/500 once daily and such advant ages
are not predictable fromthe above-nentioned prior art. The present
invention will now be illustrated in nore detail as hereunder. Ranpbsetron
and pharmaceutically acceptable salts thereof are easily available by a
produci ng process nentioned in EP-A-381422 or by a nethod simlar thereto.
Wth regard.to the pharnaceutically acceptable salt of ranpbsetron, its
specific exanples are a salt with mineral acid such as hydrochloric acid,
sul furic acid, phosphoric acid and hydrobromc acid; a salt with organic
acid such as acét)i ¢hadl d:he dlengs Grsdlogedrie WRI 42/dd78i5c iacitdatnel i c
acid, fumaric acid, tartaric acid and nethanesulfonic acid; and a salt with
aci di ¢ amuffiadiahts dtlerapegltiitapif€cati dsandhaspadt regacd tle s Anmahgrallrem
ranoset ron hydrochloride which is commercially available is nost preferred.

The drug eihhd Femdesgdtidimantdan is able to be prepared as an oral solid
preparation, an oral liquid preparation or 7 an injection preparation

according to CORMERkANR JMRireds di‘é%il%e‘li %{‘iwro Qrodz‘wtﬂﬁf!i§li¢rﬁr€ﬂa9€’

exci pient and other additives suitable for oral or paréntera
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by a patien inse ers are convenr en reservation and
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and such advantages are not predictable from the

(' above-mentioned prior art.

The present invention will now be illustrated in more
detail as hereunder.

Ramosetron and bharmaceutically acceptabie salts
therecof are easily available by a preoducing process mentioned
in EP-A-381422 or by a method similar thereto.

With regard_to-the pharmaceutically acceptable salt of
ramosetron, its specific examples are a salt with mineral acid

( such as hydrochloric acid, sulfuric acid, phosphoric acid and
hydrobromic acid; a salt with organic acid such as acetic acid,
oxalicacid,citricacid,maleicacid,malicacid,fumaricacid,
tartaric acid and methanesulfonic acid; and a salt with acidic
amino acid such as glutamic acid and aspartic acid. Aamong them,
ramosetron hydrochloride which is commercially available is
most preferred.

The dxug of the present inveﬁtion is able to be prepared

as an oral solild preparation, an oral liquid preparation or



powder, granules, fine granules, capsules, pills, etc. In the solid
preparation as such, an active substance is mxed wth at |east one inert

di l uent such as |actose, mannitol, glucose, mcrocrystalline cellulose,
starch, polyvinylpyrrolidone and nmagnesi um netasilicate aluninate. The
conposition may contain, by a conventional nethod, additives other than the
~inert diluent including a binder such as hydroxypropyl cellul ose and

hydr oxypropyl methyl cellulose; a |ubricant such as nmagnesi um st ear at e,
calcium stearate, polyethylene glycol, starch. and talc; a (.

di si nt egrani hgjegthonsprepasadtdlon woameldidioses gtgmotat bonal sedbpliszer such
as lactose; a dissolving aid such as glutamc acid and aspartic acid; a

pl asti ci zegiaychBmniweebr8imityaiid acekririergndeRcLpl ont ngirﬁgeﬁthéichh as
titanium oxide and iron sesquioxide. Tablets or pills my be coated, if

necessarYaddﬂt£@e§U§%&ﬂHW£eCEof”Bféga%kﬂﬁﬁﬂéﬁ&éﬁéyb&ém@ﬁlgﬁkﬁfhén
subst ance such as sucrose, gelatin, agar, pectin, hydroxypropyl cel | ul ose

and hydroﬁﬁéggghﬁ’;ﬂ% _IaaIE(Tﬁl‘ghld)lS%S%thB é‘?% 4 P8 ¢ d 'b‘éeahﬂ?m‘i%@'é% 'ﬁ{(' y

avai l abl e et’s e preparation nay be

intraorally _disinte ra tabI For exa e |ntraoral
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5, 466, 464, US 5,576,014, US 6,589, 554, WD 2003[99983% MD+_2002/092058 etc.
Si nce theaHPL?@ré-Tth%a‘&?e%?eF&’?\Fé:nﬂ’*é‘ﬂlﬁbht Y @+= tablets, ailuted

- powder, granules, fine granules, capsules, pills, etc.

(' In the solid preparation as such, an active substance
is mixed with at ;east one inert diluent such as lactose,.
mannitol, glucose, microcrystélline cellulose, starch,
polyvinylpyrrolidone.and magnesium metasilicate aluminate.
The composition may contain, by a conventional method,
additives other than the inert diluent including a binder such
as hydroxypropyl cellulose and hydroxypropyl methyl
cellulose; a lubricant such as magnesium stearate, calcium
stearate, polyethylene glycol, starch. and talc; a

( disintegrating agent such as calcium cellulose glycolate; a
stabilizer such as lactose; a dissolving aid such as glutamic
acid and aspartic acid; a plasticizer such as Tween 80 and
triacetin:; and a coloring agent such as titanium Qxide and iron
sesquioxide. Tablets or pills may be coated, if necessary,
with sugar. coat or intragastrically soluble or enteric
substance such as sucrose, gelatin, agaf, pectin,
hydroxypropyl éellulose and hydroxypropyl methyl cellulose.

In addition, like the commercially available “"Nasea OD



ranosetron of a very |ow dose, preparations where a stabilization technique
of tenperature and humdity is applied are particularly preferred. For
exanpl e, when a specific conpound having a carbonyl group is added,
stabilization of ranpsetron to tenperature and humdity can be achi eved.
Wth regard to the specific conpound having a carbonyl group, its specific
exanpl es are aliphatic carboxylic acid (to be nore specific, saturated or
unsaturated and linear or branched aliphatic nono-, di- or tri-carboxylic
acid or, particularly, aliphatic carboxylic acid having 3 to 36 carbons) or
est er therkdflets dlodycagboxyiliec aregatasiba maey e bspeehfiintwzaraklied or
unsaturated and |inear or branched aliphatic hydroxynono-, di- or

tri car boxyliicimmicagi-oting patébtatarl y, Foydr exgmailboxylthe acinmktealgly to 36
carbons) or ester thereof, acidic amno acid, enolic acid, aromatic

carboxyl cOrBGHUNEY 4 €1 DS tEBNL tIREF blel Pre i i@ bhteoBAAY, tél] follexample,
tri-carboxylic acid which may be substituted with al kyl group or hydroxyl

group havigg sl 4 4 AT BNES): 78", 0 1R hiscls'[?ébYsszx?rﬁﬁPéé@?F@é@@%i’! iyfp aci d
having 7 to 20 carbons) or éster 9 'thereof and a macronol ecul ar substance

havi ng a up nd those conpounds may be appropriately used
ei ther sol'e &?@ézﬁght?ggby conbining two or nore thereof. Particularly

with regard to the specific_conpound having _a _carbonyl group, preferred
ones are a hydr b&b}?l i BF8Ei LT or"“é"StBge?ﬁéfeof*,”‘é“hat?orf‘bcfrg%tﬁ%
conpound havi ng a car boxyl ]

ramosetron of”  a very low dose, .preparations where a

(' stabilization technique of temperature and humidity is applied
are particularly preferred.

Forx eicample, when a specific compound having a carbonyl
group is added, stabiiization of ramosetron to temperat-ure and
humidity can be achieved. With regard to the specific compound
having a carbonyl group, its specific examples are aliphatic
carboxylic acid (to be more spec¢ific, saturated or unsaturated
and linear or branched aliphatic mono-, di- or tri-carboxylic
acid br_, particularly, aliphatic carboxylic acid having 3 to
36 carbons) or ester thereof, hydroxycarboxylic acid (to be
more specific, saturated or unsaturated and linear or branched
aliphatic hydroxymono-, di- or tricarboxylic acid or,
particularly, hydroxycarboxylic acid having 3 to 36 carbons)
or ester thereof, acidic amino acid, enolic acid, aromatic
carboxyl compound (to be more specific, aromatic mono-, di-
or tri-carboxylic acid which may be substituted with alkyl
group or hydroxyl group having 1 to 4 carbon(s) or, particularly,

aromatic carboxylic acid having 7 to 20 carbons) or ester



group, an aromatic carboxyl conpound or ester thereof and an enolic acid,
particularly preferred ones are a hydroxycarboxylic acid or ester thereof,
a macronol ecul ar substance having a carboxyl group and an aromatic car boxyl
conpound or ester thereof; and nore preferred ones are a hydroxycarboxylic
acid or ester thereof and a macronol ecul ar substance having a carboxyl
group. Wth regard to an aliphatic carboxylic acid, preferred ones are

mal ei ¢ acid, nalonic acid, succinic acid and fumaric acid. As the ,
hydroxycarboxylic-acid, preferred ones are (. tartaric acid, malic acid and
citric acitharsbiomnd pmef@rowdleanas substancearhavangd aadbokydigreepd. As
the acidic amno acid, preferred ones are glutamc acid and aspartic acid.

As the aranmtiivosardanydutdsnea be gl eipechoabs weed phi tledt csobely and
propyl gallate and nore preferred one is propyl gallate. Wth regard to a

”BCVO”D|eQH§aﬁbﬁﬁ@ﬁfaﬁfecbﬁﬂiﬂﬂné £@6 b8¥Yhor 8" @HBrepkef erred ones are
carboxynet hyl  cel |l ul ose and alginic acid and nore preferred one is

car boxymet hyl Ceﬂior:‘gl 7 aﬁ%w&t&g f@g&f& 3t ff'lroegof?r@ A Favbid rb' C

acid and 10 eryt e preferred one is as |c acl
above- nentrone% car.bon fornrof a n anh) rrde

havi ng no & &YJCF§§PQI |$§3¥?’5ﬁegs%‘?~? &4 Ftlﬁ@!o’é%?%r 9}5}7 g A citric

acid anhydride also has _been found to achieve a stabili zing effecgyof t he

present 9N &Ste tRAGCChe P MASHIUN SRS COAMPIWH Segd neaf R & est

gfoup; an aromatic carboxyl compound or ester thereof and an

(' enolic acid; particularly preferred ones | are a

hydroxycarboxylic acid or ester thereof, a macromclecular

substance having a carboxyl group and an aromatic carboxyl

compound or ester thereof; and more pxeferred-ones are a

hydfoxycarboxylic acid or ester thereof and a macromolecular
substance having a carboxyl group. |

With regard to an aliphatic carboxylic acid, preferred

ones are maleic acid, malonic acid, succinic acid and fumaric

acid. As the hydroxycarboxylic acid, preferred ones are

( tartaric acid, malic acid end citric acid and more preferred

ones are tartaric acid and citric acid. As the acidic amino

acid, preferred ones are glutamic acid and aspartic acid. As

the aromatic carboxyl compound, ereferred ones are phthalic

acidandpropylgallateandmorepreferredoneis;unpylgallate.

With regard to.a macromolecular substance having a carboxyl

group. preferred ones are carboxymethyl cellulose and alginic

acid and more preferred one is carboxymethyl cellulose. As

the enolic acid, preferred ones are ascorbic acid and

10



and m xtures thereof. Wth regard to degree of polynerization, nolecular
wei ght, etc. of the macronol ecul ar substance, although there is no
particular Iimtation therefor, but a weight-average nol ecul ar wei ght of
about 110,000 or about 200,000 is particularly preferred for carboxynethyl
cellulose and alginic acid, respectively. Wth regard to a conpoundi ng
anmount of a conpound for the stabilization of ranpbsetron or a
pharmaceutically acceptable salt thereof, there is no particular limtation
so far as it is an amount for achieving the stabilization. It is, for
exanpl e, @rythorB@odyyi dveirghtmony gt yed. Glet bs5886obhieeaght.or, nore
preferably and when its manufacture is also taken into consideration, 0.1
to 10%in the faheulzddven-meAtitiotesd efdrigo@pbuabmpbunamactr gorar of a
pharmaceutically acceptable salt thereof nay be appropriately decided for

each casgirdtekiad@ QL antAehi & halliny Y Wt S WH R&fysitaihg zAdMmi st er ed
I nto consideration. In the Case of ordinary oral admnistration of
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treatnment of irritable bowel syndrone includin%_ di arrhea- predom nant

irritabl e Wt%mh& JtI)(yelanﬂ.,od\,é:overs all hydrates, anhydrides
and mixtures thereof. With regard to degree of poly'merization,
(' molecular weight, etc. of the macromolecular substance,
although there is no particular limitation therefor, but a
weight-average molecular weight of Aabout 110,000 or about
200,000 is particularly preferred for carboxymethyl cellulose
and alginic acid, respectively.
With regard to a compounding amount of a compound for
_the stabilization of ramosetron or a pharmaceutically
acceptable salt thereof, there is no particular limitation so
far as it is an amount for achieving the stabilization. It
is, for example, 0.01 to 90% by weight, preferably 0.01 to 50%
by weight or, more preferably and when its manufacture is alseo
taken into consideration, 0.1 to 10% in the formulation.
Administering amount of ramosetron or a pharmaceutically
acceptable salt thereof may be appropriately decided for each
case by taking age, race, sex, etc. of‘rthe subject to be
administered into consideration. In the case of ordinary oral

administration of ramosetron hydrochloride, it is about 0.001

to 6.05 mg per day and, most preferably, 0.002 to 0.02 mg per

il



di arrhea synptomof irritable bowel syndronme, an optinmumdaily dose of
ranosetron (anounts based on free base forn) nay be wthin a range of from
0.0025 ng to 0.05 ng, or nore suitably a daily dose within a range of from
0.0025 ng to 0.02 nmg or equivalent nolar anounts of a pharmaceutically
acceptable salt of ranosetron. As woul d be understood, references herein to
dai ly dosage anounts of ranosetron or pharnaceutically acceptabl e thereof
designate the total amount of ranpsetron or pharnmaceutically acceptable
salt thereof ‘admnistered within a 24 hour period, ~. where the total anount
may be admiay <ioer ad aﬁuht-sa'tmgltma‘radm praligt admnifiseteredi afjterdaiMealdose) or
multiple admnistrations (i.e., tw or nore dosages adm ni stered during '
the 24 howndgeerddiywhere the aggregate anount of the nultiple dosages are
within the daily dosage anount ranges disclosed herein). As discussed

above, a singledaily; sadndolgtrabboR, Mapbe ééHé‘Pﬁe himah | §a%Y SRTe

prot ocol s. Therapeut| ¢ nethods of the invention also may I nclude a step of

dent 11 QoA SLRC A NBh by oS, HEALIB, f okl LELANGR MRl 12

syndr one rel 1'EVE or therwr S rove i arr

irritable _bowel syndro The i, ificatio suital can he in

j udgnent eIt ent ‘gf a HEZA ﬁ"‘b 3%%‘7 al &RE" E Rebe S-"l.%:]lé%{ll% (e.g.,
opi ni on) or Obj ective _ g., rreasurabl e by a test or diagnostic method). A

variety oﬁ%%@%ﬂqr@g‘r%% wg/lrie‘bm.rrqw syngjrome or to improve

diarrhea symptom of irritable bowel syndrome, an optimum daily

( dose of ramosetron (amounts based on free base form) may be
within a range of £rom 0.0025 mg to 0.05 mg, or more suitably :
a daily dose within a range of from 0.0025 mg to 0.02 mg or
equivalentnmlaramountsbfaipharmaceutiCallyacceptablesalt
-of ramosetron.

As would be understood, references herein to daily dosage
amounts of ramosetron or pharmaceutically acceptable thereof
designate the total amount of ramosetron or pharmaceutically
acceptable salt thereof administered within a 24 hour period,

( where the total amount may bé administered in a single
administration (i.e., single daily decse) or nmnultiple
.administrations(i.e.,twoornmredosagesadministeredduring
the 24 hour period where the aggregate amount of the multiple
dosages are within the daily dosage amount ranges disclosed
herein). As discussed above, a single daily administration
may be suitable in at least some protocols. Therapeutic
methods of the invention also may include a step of identifying

a subject that is need for treatment for irritable bowel

12



I nstance, a patient may be treated episodically, e.g. upon experiencing an
acute attack of irritable bowel syndrome, ranosetron or a pharmaceutically
acceptabl e salt thereof may be administered in a daily dosage anmount as

di scl osed herein for a period sufficient to alleviate irritable bowel
syndrome synptons such as admnistration of ranpbsetron or a
pharmaceutically acceptable salt thereof in daily dosage anounts as

di scl osed herein each day for up to 7 days, 14 days, 21 days, 28 days, 6
weeks, 8 weeks, 12 weeks, 16 weeks or nore and then adm nistration

t er m nat edsyididmé hangabreric agal fevexpar | etiteswihe anpeovel didffledd e bowel
syndrone synptons. Alternatively, a patient may be naintained on a

conti NUOUSsRfint JRE Colr 8:0RGRGb IS APY1 SyHarsfel Ndehieni £6:,0¢ 1 £1 GA ONGed
adm nistration (e.g. at least 6, 9, 12 or 15 nonths) of ranobsetron or a

phar rraceut'&lauglgggﬁat 3l %éa&ﬁetggﬁgfﬂanwo@ adagégigxgéage ‘ 165

di scl osed herein day as a pr act’i c therap avoid or mnimze
th t of _i | tab I t . Qh t t t t I
al oy BFUATFTILRL BRCEETR BRI TR 6 G Phda FRAHTRAAE GBS Hethed by

the Ronme !l Diagnosis Criteria include patients with diarrhea phase of
alternati ngfi9ri tBPRSUBBREE Rynarbpst(pr Alagpgsihgnmesfodd- | pages 351 to
432, Degnon Associates, MLean, 2000) Best Mde for Carrying Qut the
| nvention The pries@niqiw eft thsrapeutiowvregimesusayabedutataged. For
instance, a patienf may be treated episodically, e.g. upon
(’ experiencing an acute attack of irritable bowel syndrome,
ramosetron or a pharmaceutically acceptable salt. thereof may
be administered in a daily dosage. amount as disclosed herein
for a periocd sufficient to alleviate irritable bowel syndrome
symptoms such as administration of ramosetron or a
pharmaceutically acceptable salt thereof in daily dosage
amounts as disclosed herein each day for up to 7 days. 14 days,
21 days, 28 days, 6 weeks, 8 weeks, 12 weeks, 16 weeks or more
and then administration terminated until the patient again
( experiences the onset of irritable bowel syndrome symptoms.
Alternatively, a patient may be maintained on a continuous or
more prolonged therapy., e.g. an indefinite or prolonged
administration (e.g. at least 6, 9, 12 or 15 months) of
ramosetronror a pharmaceutically acceptable salt thereof in
a daily dosage amount as disclosed herein each day as a
prophylactic therapy to avoid or minimize the onset of

irritable bowel syndrome symptoms. Other treatment protocols

also may be utilized.
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detail by way of the foll ow ng Exanpl es and Test Exanples although the
present invention is not |limted by those Exanples, etc. Exanple 1
Ranpsetron hydrochl oride 0.02 part Lactose 86 parts Hydroxypropyl
cellulose 3 parts Tartaric acid 1 part Yellow iron sesquioxide 0.2 part
Ti tani um oxi de 10 parts Light silicic acid anhydride 0.3 part
Hydr oxypropyl cellulose (3 parts), 0.02 part of ranpsetron hydrochl oride and
1 part of tartaric acid were dissolved in 35 parts of water with stirring
using a magnetic stirrer and kneaded with 10 parts of titani um oxide and
0.2 part of yeldpudried wess WD eiee 415 Fea sn DA REi TIPS N@&hi fed Bpdché
spraying liquid (hydroxypropyl cellul ose concentration: 8% by weight) was
prepared. gifertial n@sﬁiso%%&%e%&alﬁ%%‘éﬁﬁen% ek agd rirfed piidad d | ayer
granul ator (F OM/CD&%EF; manuf actured by Freund) and the above ‘spraying
l'iquid was [ . S ' r f ] u t fluid

9 oépa%%%:hl? PPEAVAE e 6, ﬁ?grsgu%é&ﬂ@ééﬁa R, C:S’Pc?%’%rﬁaeﬁai JI;H

granul ati on. a es were drie m nu tann

t t f 40C ¢ h L xed with 0, 3 t of |ight silici id
et 6% 5L PED BUIah Ut o BR 3L byl Lol 2

Best Mode for Carrying Out the Inventicn
The present invention will now be illustrated in more
(“ detail by wéy of the following Examples and Test Examples

although the present invention is not 1limited by those Examples,

etc.

Example 1
Ramosetron hydrochloriﬁe 0.02 part
Lactose 86 parts
Hydroxypropyl cellulose 3 parts
Tartaric acid : 1 part
Yellow iron sesquioxide 0.2 part

(: Titanium oxide 10 parts

Light silicic acid anhydride 0.3 part

Hydroxypropyl cellulose (3 parts), 0.02 part of
ramosetron hydrochloride and 1 part'of tartaric acid were
dissolved in 35 parts of water with stirring using a magnetic
stirrer and kneaded with 10 parts of titanium oxide and 0.2
part of yellow iron sesquioxide using a grinding machine, and
a spraying liquid (hydroxypropyl cellulose concentration: 8%

by weight) was prepared. After that, 86 parts of lactose were

14



Ranosetron hydrochl ori de 0.0008 part Mnnitol 89 parts Citric acid
anhydride 0.1 part Mltose 10 part Red iron sesquioxide 1 part Magnesium
stearate 1 part Maltose (10 parts), 0.0008 part of ranpbsetron
hydrochloride, 0.1 part of citric acid anhydride and 1 part of red iron
sesqui oxi de were suspended in 67 parts of water wth stirring using a
magnetic stirrer to prepare a spraying liquid (concentration: 15% by
wei ght).. After that, 89 parts of mannitol were charged in a fluidized bed
granul ator (Flow Coater; manufactured by Freund) and the above spraying
liquid wahasijedyefl AF1laigplayen@raie atforl OF howiCubdiset 0 macndacttwarefd ui d
granul ation. After the granulation, the granules were dried for 5 m nutes
at an int gke midur At the abodaCsprdylimen 1igusat Wwas hspragel ak mRgnesi um
stearate. The m xed powder was 15 nmade into tablets using a rotary
tabl eting Is h { f 0 1 4-able 0| I havi ng
s@&%@hhﬁkggﬁk %§;§n ggﬂn. 5 30 RAaUAL %&h@a g%%nhﬁ%ﬂ%&%.

about 1 kp~of 7i ) y were preserve or hours at a

rel ative um di t f 75% and.t he eserved faor 4 hours | at.i.ve
am i 1y aPeaostedefre e weant aaFAERy Heie hy Biritedy fhorh SnPlEAE'S The
same. manufacturing nethod as in Exanple 2 was conducted except that the
addi ng anbeRPegatane ¢f 49cFpnd then mixedwith 0.3 part of 1ight silicic

acid anhydride to give a diluted powder preparation.

(’ Example 2

\ Ramosetron hydrochioride 0.000S part
Mannitol | 89 parts
Citric acid anhydride 0:1 part
Maltose | 10 part
Red iron sesquioxide | 1 part
Magnesium stearate 1 part

Maltose (ld parts), 0.0008 part of ramosetron
hydrochloride, 0.1‘part-of citric acid anhydride and 1 part

(. of red iron seséuioxide were suspended in 67 parits of water
with stirring using a magnetic stirrer to prepare a spraying
liquid (concentration: 15% by weight). After that, 89 parts

of mannitol were charged in a fluidized bed granulator (Flow
Coater; manufactured by Freund) and the above spraying liguid

was sprayed at a spraying rate of 10 g/minute to conduct a £luid
granulation. After the granulation, the granules were dried

for 5 minutes at an intake air temperature of 40°C and then

mixed with 1 part of magnesium stearate. The mixed powder was

15



anhydride was changed to 0.2 part to give intraorally disintegrating

tabl ets. Exanple 4 The sanme manufacturing nmethod as in Exanple 2 was
conduct ed except that the adding anobunt of citric acid anhydride was
changed to 0.5 part to give intraorally disintegrating tablets. Exanple 5
Ranoset ron hydrochl ori de 0.0008 part Mannitol 89 parts Ascorbic acid 0.2
part Maltose 10 parts WRed iron sesquioxide 1 part Magnesium stearate 1
part 16 Maltose (10 parts), 0.0008 part of ranosetron hydrochloride, 0.2
part of ascorbic acid and 1 part of red iron sesquioxide were suspended in
67 parts oRdsaiptoviainlets rrging ausobgry talgredting skeichdiee ahdtlze gprt®yi ng
liquid (concentration: 15% by weight) was prepared. After that, 89 parts of
manni t ol  ofeI 20 elppgeddvliet thuidizedbhedsgiandatboutFl oy pdindrtial -
manuf act ured by -Freund) and the above spraying liquid was sprayed at a
sprayi ng hakr@ndfssl0 By Ukerd OpseBErstaa coluitd miharwl ati an.reAfdaivel he
granul ation; the granules were dried for 5 mnutes at an intake air

t enper at \‘,‘\E?m‘lfdi QLG 55"50a FhiR%pRbLirdeRAELrOf MG U HeBBal The

m xed po rwas
humidity of 40% to give intraorally disintegrating tablets.

Example 3

( The same. manufacturing method as in Example 2 was
conducted except that the adding amount of citric acid
anhydride was changed to 0.2 part to give intraorally

disintegrating tablets.

Example 4
The same manufacturing method as in Example 2 was
conducted except that the adding amount of citric acid

anhydride was changed to 0.5 part to give intraorally

o

disintegrating tablets.

Example 5
Ramosetron hydrochloride | 0.0008 part
Mannitol . 89 parts
Ascorbic acid 0.2 part
Maltose ' 10 parts
Red iron sesquioxide 1 part
Magnesium stearate 1 part

16



made into tablets using a rotary tableting machine at the rate of 120 ng

- per tablet to give tablets having about 1 kp of initial hardness. They were
preserved at 25C for 18 hours at a relative humdity of 75% and then
preserved at 30C for 4 hours at a relative humdity of 40%to give :
intraorally disintegrating tablets. Exanple 6 The sane manufacturing nethod
as in Exanple 5 was conducted except that the adding anount of ascorbic
acid was changed to 0.5 part to give intraorally disintegrating tablets.
Exanpl e 7 Ranosetron hydrochl oride 0.0008 part 17 Mannitol 88 parts

Mal t ose 10 part MalMeddeow [RONn pasdsi)oxi de WOr t patit riod acramesdlxchn de 0. 2
part Magnesium stearate 1 part Maltose (10 parts), 0.0008 part of

ranoset r orhydysoTht 0dé (& . 2l ppattoDhstetbikofcsesdid axpaet T r8a2ipait of
citric acid anhydride were suspended in 67 parts of water with stirring

using a %ﬁ&ii&érﬁr@%s e 06 ifiithik o(fcﬁaﬁéﬂt&f‘%h%iﬁ:?% y
wei ght) was prepared. After that, 88 parts of mannitol were charged in a

8
f1uidized bed, raﬂ?&%ﬁ%w‘?ic . aw,008hel Q%ﬁ)ifn%cifﬁﬁg b%%d:r{ce%’r[‘éj}a { he
above sprayi ng§a1|q I'd"Was sprayed at SRt ake anr ?e erature of 50C, a
15% by weight) was prepared. After that, 89 parts of mannitol
were chqrged in a fiuidized bed granulator {(Flow Coater:
manufactured by Freund) and the above sprayiﬁg liquid was
( sprayed at a spraying rate of 10 g/minute to conduct a fluid
granuiation.. After the granulation,; the granules were dried
for 5 minutes at an intake air temperature of 40°C and then
mixed with 1 part of magnesium stearate. The mixed powder was
made into tablets using a rotary tableting machine at the rate
of 120 mg per tablet to give tablets having about 1 kp of initial
hardness. They were preserved at 25°C for 18 hours at a
relative humidity of 75% and then preserved at 30°C fox‘4'hours

at a relative humidity of 40% to give intraorally

JES

disintegrating tablets.

Example 6
The same manufacturing method as in Example 5 was
conducted except that the adding amount of ascorbic acid was

changed to 0.5 part togive intracrally disintegrating tablets.

Example 7

Ramosetron hydrochloride 0.0008 part

17



sprayi ng

seconds/ 15 seconds/ 10 seconds to conduct a fluid granulation.

granul ati

rate of 10 g/mnute and a cycle of spray/dry/shaking of 15

on, the granules were dried for 5 mnutes at an intake air

tenperature of 40C and then mxed with 1 part of nmagnesium stearate.

m xed powder was

rate of’
- har dness.

3 parts

di ssolved in 27 parts 0
prepare a sprayi

wei ght). -
hydr oxypr opyl

After the

The

made into tablets using a rotary tableting machine at the

120 ng per tablet to give tablets having about 1 kp of initial

They were preserved at 25C for 18 hours at a relative humdity of
75% and then preserved at 30C for 4 hours at a relative humdity of 40%to
give intraoral | manghiisiont egrating tablets. 18 Exanpl#s Spdep®setron
hydrochl oride 0.01 part Avicel 86 parts Low substituted hydroxypropyl

cellul ose 10 pagfzS+oSGiet ric acid anhydride 0.5 part j;diygkexypropyl cellul ose
Magnesi um stearate 0.5 part Hydroxypropyl cellulose (3 parts), 0.5

part of citric Q%th%nq¥%&i@%§aﬁ¥ﬂqi part of rannﬁghggﬂ:hydrochloride wer e
er S

wat irring using a

ing Liquid _(concentration of hydroxypropyl cellul ose:
Aft er FHS’F,l%écﬂgr@hyail cel and 10 partag'Qol}/

Magnesium stearate 1 part

‘Maltose (10 parts), 0_000‘8 part of ramosetron
hydrochloride, 1 part of red iron sesquioxide and 0.2 part of
citric acid anhydride were suspended in 67 parts of water with
stirring using a magnetic stirrer and a spraying liquid
(concentration: 15% by weight) was prepared. After that, 88

parts of mannitol were charged in a fluidized bed granulator

(Flow Coater; manufactured by Freund) and the above spraying .

liquid was sprayed at an intake air temper;tture of 50°C, a
spraying rate of 10 g/minute and a cycle of spray/dry/shaking
of 15 seconds/1l5 seconds/10 seconds to conduct a fluid
granulation. Af.ter the granulation, the granules were dried
for 5 miputes at an intake air temperature of 40°C and then
mixed with 1 part of magﬁesium stearate. The mixed powder was
made into tablets using a rotary tableting machine at the rate
of 120 mg per tablet to give tablets having about 1 kp of initial
hardness. They were preserved at 25°C for 18 hours at a
relative humidity of 75% and then preserved at 30°C for 4 hours
at a relative humidity of 40% +to give intraocorally

disintegrating tablets.
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cel lul ose were charged in a fluidized bed granulator (trade nane: GPCG 5
manuf act ured by Pow ex) and the above spraying |iquid was sprayed at a
spraying rate of 100 g/mnute to conduct a fluid granulation. After the
granul ation, the granules were dried at 40C for 5 mnutes and then m xed
with 0. 5 g of magnesium stearate. The m xed powder was made into tablets
using a rotary tableting nmachine at the rate of 100 ng per tablet to give
tabl ets. Exanple 9 Ranbsetron hydrochloride 0.1 part 19 Lactose 77 parts
Corn starch 19 parts Carboxynethyl cellulose (CMC) 5 parts Hydroxypropyl
cel | ul ose EXxagariies 8 Magnesi um stearate 0.3 part Hydroxypropyl cellulose (3
parts) and 0.1 part of ranosetron hydrochloride. were dissolved in 35 parts
of water W th $amodeta-dismgirdbdmdietdLs stirrer to prepasgea spraying
liquid (concentration of hydroxypropyl cellulose: 8%by weight). After
that, 77 parts .l agt ose, 19 parts of corn starch arts of CMC were
charged in a fI%& F%gd bed granulator (trade nane:sﬁﬂ%a?%gater manuf act ur ed

by Freund) and.the ahove ,spraying. liquid ) d at a spraying rate of
10 g/mnute to &6WH&5:%%%ﬁqﬁ%@Qﬂéﬁﬁﬂ%ﬁqﬁﬂﬁ%$§?%§f¥'%ﬁegranulation, t he

granules were dried at 5 mnutes at an intake

10 parts

Citric acid anhydride 0.5 part
Hydroxypropyl cellulose 3 parts

( Magnesium stearate 0.5 part

Hydroxypropyl cellulose (3 parts), 0.5 part of citric
acid anhydride and 0.01 pért of ramosetron hydrochloride*Were
dissolved in 27_ﬁarts of water with stirring using a magnetic
stirrer’ to prepare a spraying liquid (concentration of
hydroxypropyl celluloée: 10% by weight). After that, 86 parts
of Avicel and 10 parts of low-substituted hydroxypropyl
cellﬁlose were charged in a fluidized bed granulator (trade
name: GPCG—SAmanufactured by Powlex) and the above spraying

(. liquid was sprayed at a spraying rate of 100 g/minute to conduct
a fluid granulation. After the granulaticen, the granules were
dried at 40°C for 5 minutes and then mixed with 0.5 g of magnesium
stearate. The mixed powder was made into tablets usingarotary
tableting machine at the rate of 100 mg per tablet to give

tablets.

Example 9

Ramosetron hydrochloride - 0.1 part
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air. tenperature of 40C and then mxed with 0.3 parts of nmagnesium stearate.
The m xed powder was made into tablets wusing a rotary tableting nachine at
the rate of 120 ng per tablet to give tablets. Exanple 10 Ranbsetron
hydrochl ori de 0.0008 part Mannitol 89 parts Propyl gallate 5 parts
Mal t ose 10 parts 20 Magnesium stearate 1 part Maltose (10 parts), 0.0008
part of ranbsetron hydrochloride and 5 parts of propyl gallate were
dissolved in 67 parts of water with stirring using a nagnetic stirrer to
prepare a spraying liquid (concentration: 15% by weight). After that, 89
parts of mannitdlasiesse charged in a fluidized bed grapakasor (Fl ow Coater
manuf actured by Freund) and the above spraying |iquid was sprayed to
conduct a fluidceFrasdastdipn. After the granul ationigtpgrgganul es were dried
at 5 minutes at an intake air tenperature of 40C and then mixed wth 1 part

of magnesi um st QANA Beymdighyl X&h ROVEEL y@@cfr‘ade i ng o tapkets using a

rotary tableting machl ne at” the rate of 120 per tablet to give tablets.

Test Exanple 1 % QS{PI\SA%Q d]t_ﬂlfggé ents sufferi ng ltjélc_){rgdi arr hea-
syhdrore

predom nant irri

Magnesium stearate 0.3 part
Hydroxypropyl cellulose (3 parts) and 0.1 part of
ramosetron hydrochloride were dissolved in 35 parts of water
( with stirring using a magnetic stirrer to prepare a spraying
. liquid (concentration of hydroxypropyl cellﬁLose: 8% by
weight). After that, 77 parts of lactose, 19 parts of corn
starch and 5 parts of CMC were charged in a fluidized bed
granulator (trade name: Flow Coater manufactured by Freund)
and the above spfaying liquid was sprayed at a spraying rate
of 10 g/minute to‘conduct a fluid granulation. After the
granulation, the granules were dried at 5 minutes at an intake
air temperature of 40°C and then mixed with 0.3 parts of
L magnesium stearate., The mixed powder was made into tablets
using a rotary tableting machine at the rate of 120 mg per tablet

to give tablets.

Example 10

Ramosetron hydrochloride 0.0008 part
Mannitol 89 parts
Propyl gallate 5 parts
Maltose | 10 parts
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Cinical study was carried out under the following condition using nmale and
femal e patients suffering from diarrhea-predomnant irritable bowel
syndronme (IBS) as subjects. Subjects: Patients suffering from

di arrhea-predom nant I1BS in accordance with the Rone Il Diagnosis Criteria
(D. A. Drossman, et al., pages 351 to 432, Degnon Associ ates, MlLean,

2000). Case Nunber: 418 cases 21 Test drugs and Adm nistration Mthods:

Pl acebo and ranosetron hydrochloride were orally administered for 12 weeks
at 0.005 ng or 0.01 ng once daily. Test Periods: Cbservation period for one
week and treati Mpgreviwn firadteveeks Cbserved |tens:pdrtMin eval uat ed
items (1) dobal assessnent of relief of overall IBS synptons (evaluation
by the subject sMaAfidRie transi t pamrtsQ,t he tooEe | ngaperi of, tiEacdarddg date
for adm nistration of the test drug was defined as the first day. Every

veek, gl ohR}aARIEESIEN 2Ha 5epheisBr IR gahBA Y HBLENE: ¥8s1 6¥al 1Rt ed
taking all 'synptons by IBS of the subject's into consideration, conparing

Fecorded 1% FE5 iR G YL A SR JFe e S Lt R
patient diary. 1Thcidentally, scores r e gl'obal assessnent

of re'iefﬁ%aﬁ%@gfﬁlsbggyiﬁngTE%i rfééﬁ%éé%éé%?@n: 15% by weight).

After that, 89 parts of mannitol were charged in & fluidized

"bed granulator (Flow Coater manufactured by Freund) and the

{ above épraying liquid was sprayed to conduct a fluid

granulation. After the granulation, the granules were dried

at 5 minutes at an intake air .temperature of 40°C and then mixed

with 1 part of magnesium stearate. The mixed powder was made

into tablets using a rotary tableting machine at the rate of

120 mg per tablet to give tablets.

Test Example 1

Clinical study with patients suffering from diarrhea-

& predominant irritable bowel syndrome

Clinical study was carried out under the following
condition using male and female patients suffering from
diarrhea-predominant irritable bowel syndrome (IBS) as
subjects.
Subjects: Patients suffering from diarrhea-predominant IBS in
accordance with the Rome I1I Diagnosis Criteria (D. A. Drossman,
et al., pages 351 to 432, Degnon Associateé, McLean, 2000).

Case Number: 418 cases
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O = conpletely relieved 1 = considerably relieved 2 = sonmewhat relieved 3 =
unchanged 4 = worsened The subjects where the score was O or 1 for two
weeks or nore during the four weeks were nmade nonthly responders and the
nont hly responder rate per nonth was cal cul ated separately 22 for each
group of 0. 005 ng and 0.01 ng of placebo and ranosetron hydrochloride. 2.
Subsi diary evaluation itens (1) d obal assessnent of relief of abdom na

di sconfort/pain (evaluation by the subjects) After transition to the
treating period, the starting date for adm nistration of the test drug was
defi ned asrddiedriudls antl Mayinwyerytivekieidiaimnl Pascedtdmant mMmssdtedn of
abdom nal disconfort/pain by the test drug was evaluated with the state in

t he obser ugfdBciPEs+ Dile sl desird €GP A ilk e rdtdant 2divak ks &bch demsal |y,
scores for the global assessment of relief of abdom nal disconfort/pain

were as fq} Q%FWJQxFJﬁ% Séeh%ii [Leved 1 = considerably relieved 2 =

sonewhat relieved 3 = Unchange = wor sened
Test Periods: Observation period for one week and treating
period for 12 weeks
Observed Items:
1. Main evaluated items

' {1) Global asseésment of relief of overall IBS symptoms

(evaluaticn by the subjects)

After transition. to the treating period, the starting
date for adminisfration of the test drug was defined as the
first day. Every week, global assessment of relief of overall
IBS symptoms was evaluated taking all symptoms by IBS of the
subjects into consideration, comparing with their state in the
observation period, and this evaluation was recorded in a
patient diary. Incidentally, scores for the global assessment

Q- of relief of overall IBS symptoms were as follows.

0 = completely relieved

1 = considerably relieved

2 = somewhat relieved

3 = unchanged

4 = worsened

The-subjects where the score was ¢ or 1 for two weeks

or more during the four weeks were made monthly responders and

the monthly responder rate per month was calculated separately
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(2) d obal assessnment of inprovenent of abnormal bowel habits (eval uation
by the subjects) After transition to the treating period,
for adm nistration of the test drug was defined as the

week, gl obal assessnent of inprovenment of abnormal bowel habits was

eval uated conparing with the state

In the observation period, and was

the starting date
first day. Every

recorded in a patient diary. Incidentally, scores for the global assessnent
of inmprovenent 23 of abnornmal bowel habits were as follows. 0 = conpletely

relieved 1 = considerably relieved 2 = sonewhat relieved 3 = unchanged 4
wor sened (Br Seedr grgupfofa®dond med adidsto oot ¢ palmdaida agdtrangeeioels of
study (both observation period and treating period), the subjects
di sconfort/pain for each day and wote
di sconfort/pain

clinical

eval uat ed HyRerociev@ridy. of abdom nal
in a patient diary. Scores for the severity of abdom nal

were as fall hsirapPrevaluatibhdiemsnoderate 3 = severe ~. _ 4 =
I nt ol erabl e

(1) Global assessment of relief of abdominal
discomfort/pain (evaluation'by the subjects)

After transition to the treating period, the starting
date for adminisfration of the test drug was defined as the
firét day. Every week, global assessment of relief of
abdominal discomfort/pain by the test drug was evaluated with
the state in the observation period and was recorded in a
patient diary. Incidentally,scores1&n:tﬁeglobalassessment
of relief of abdominal discomfort/pain were as follows.

0 = completely relieved

1 = considerably relieved

2 = somewhat relieved

3 = unchanged

4 = worsened T g TR

{2) Global assessment of improvement of abnormal bowel
habits (evaluation by the subjects)

After transition to the treating period, the starting
date for administration of the test drug was defined as the
first day. Every week, global assessment of improvement of
abnormal bowel habits was evaluated comparing with the state
in the observation period, and was recorded in a patient diary.

Incidentally, scores for the global assessment of improvement
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(4) Stool form (appearance) During the periods of clinical study, the
subjects wote the stool form (appearance) for each day using a score
(type) of Bristol's stool formscale in a patient diary. Wen there were
plural defecations within a day or when different stool forns (appearances)
were noted in one defecation, only one form (appearance) which was the nost
representative one on that day (or for which the subject felt npst

troubl esone) was witten. 24 (5) Frequency of bowel novenents During the
periods of clinical study, the subjects wote the frequency of bowel
nmovenent s dbramaotmalaybowe lh pabhientwend ady. £¢B}owegency During the periods
of clinical study, the subjects wote whether there was urgency for each
day in a patiento di arompled i) Fedeldwgi of i nconpl ete bowel novement During.
the periods of clinical study, the subjects wote whether there was feeling

~of inconplete bawel JBnEIMRIYadGF @aCievdldy in a patient diary. Wth regard
to (1) to (3) for the subsidiary evaluation itens, they were al so subjected

to calculationszof_gyﬁﬁmhy r pﬁ%ﬁd rate the sane as those for the nmin
- at\£§?1
esul t's: th regar

eval uation itens. _ d to the final nmonthly responder rate
in the gl obal ajsszesll'snn&n&ngoédrel ief of overall IBS synptons, it was

4 = worsened

(3) Severity of abdominal discomfort/pain

( During the periods of clinical study (both observation
‘ period and treating period), the subjects evaluated the
severity of abdominal discomfort/pain for each day and wrote
in a patient diary. Scores for the severity of abdominal
discomfort/pain were as follows.
0= ndne
1 = mild
2 = moderate
3 = severe
(t 4 = intolerable

(4) Stool form (appearance}

During the periods of clinical study, the subjects wrote
the stool form (appearance) for each day using a score (ftype}
of Bristol's stool form scale in a patient diary. When there

" were plural defecations within a day or when different stool
forms(appearances)werenotedeLonedefecatidn,onlyoneform
(appearance) which was the most representative one on that day

(or for which the subject felt most troublesome) was written.
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26.9%in a placebo group. On the other hand, in the groups of 0. 00.5 ng
and 0.01 ng of ranosetron hydrochloride, the nonthly responder rates were
42. 6% and 43.0% respectively and were nore than 15%than the responder
rate in the placebo group. The p values for the groups of 0. 005 ng and
0.01 ng to the placebo group were 0.0273 and 0. 0264, respectively. Wth
regard to the difference in the responder rates between the placebo group
and the ranosetron group for 0.005 ng and 0.01 ng, no difference 25 was
noted between nmale and fermal e patients. Wth regard to the final nonthly
responder rates(fn Fiequghehalofaboeedmmevestentd i ef of abdoni nal
di sconfort/pain and in the global assessnent of relief of abnornal bowel
habits, the rabosehgoriidpertcdopEdel gribegl etu@yQ0shatswniktOtd vnmyanas
al so better than, the placebo group to an extent of nore than 10% Fromthe
above, theneherapeidnics & adwel mbhiie®s anér abA GEyOfinr ampsatiedn
hydrochl oride to patients suffering from diarrhea-predomnant irritable
bowel syndrage was confirnmed. It was also confirnmed that, unlike al osetron
di sclosed I n 99/ 17755, ranosetron hydrochl oride was effective for both
mal es and femal gg agg gg%& unli ke the drug disclosed in WO 2002/007713, it-
was effective b$ &dnlﬁlst ation once daily. Industrial Applicability In

accordance with_t he present i.nventi ther S8 be r;) ;Lg an e&cellent
agent for the tpggtlﬂé fh perloas o] ‘inica udy, thg subject rote

whether there was urgency for each day in a patient diary.
(' ' (7) Feeling of incomplete bowel movement

During the peridds of clinical study, the subjects wrote
whether there was feeling of incomplete bowel movement for each
day in a patient diary.

With regard to (1) to (3) for the subsidiary evaluation
items, they were also subjected to calculations of monthly
responder rate the same as those for the main evaluation items.
Results:

With regard to the final monthly responder rate in the

<g global assessment of relief of o{rerall IBS symptoms, it was
26.9% in a placebo group. On the other hand, in the éroups

of 0.005 mg and 0.01 mg of ramosetron hydrochloride, the monthly

' respdnder rates were 42.6% and 43.0%, respectively and were

more than 15% than the responder rate in the placebo group..

The p values for the groups of 0.005mg and 0.01 mg to the placebo

group were 0.0273 and 0.0264, respectively. With regard to

the difference in the responder rates between the placebo group

and the ramosetron group for 0.005 mg and 0.01 mg, no difference
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di arrhea-predom nant irritable bowel syndrone or an agent for inprovenent
of irritable bowel syndrone being effective for both nmales and females. 26
CLAIMS 1. A pharmaceutical conposition for the therapy of diarrhea-

predom nant irritable bowel syndronme in nmale or fermale patients, conprising
fromO0.001 to 0.05 ng of ranosetron 5 hydrochloride as a daily dose, or an
equi val ent nol ar anount of ranopsetron or its pharmaceutically acceptable
ocher salt as an active ingredient,, 2. A pharnaceutical conposition for
the therapy of diarrhea- predominant irritable bowel syndronme in nale or
femal e 19apanptatsbetyephi siedg mndmiengdz petdedtsyy of ranopsetron
hydrochl oride as a daily dose, or -an equival ent nolar anmount of ranopsetron
or its pharmaceditbatdyaad deptthlel €inhhenosthly axesmmaet ins-dandnetdhent . 3.

, A pharmaceuti cal conposition for inproving diarrhea '15 synptom of

irritabl eghgpel syséssment ofatel 0if lormabaompakileat scom@dRit/paia &ham 0. 001
to 0.05 ng of ranpbsetron hydrochloride as a daily dose or an equival ent

mol ar amognt ok gi@ﬁ@ﬁ%é&é‘s&ﬁeﬁ%%ﬂ@fi%rﬁ%&e‘é@ aBhbymaaceptab! gapipgr salt as
an active ingredient. 20 41 A pharmaceutical conposition for 1 nproving

Compr i o1 i POt Gt Hf GBI e BERRROPE 0T Bha! F1B fig RAL' N1

also better than the placebo group to an extent of more than

10%.

From thé above, the therapeutic effect of 0.005 mg and
0.0]1 mg of ramosetreon hydrochloridé to patients suffering £from
diarrhea-predominant irritable bowel sfndrome was confirmed.
It was also.confirmed that, unlike alcsetron disblosed in WO
99/17755, ramosetron hydrochloride was effective for both
males aﬁd females and that, unlike the drug disclosed.in Wo

2002/007713, it was effective by administration once daily.

Industrial Applicability

In accordance with the present invention, there can be
provided an excellent agent for the treatment of
diarrhea-predominant irritable bowel syndrome or an agent for
improvement of irritable bowel syndrome being effective for

both males and females.
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hydrochl ori de as a daily dose, or an equival ent nolar anount of ranosetron
or its pharmaceutically acceptable other salt as 25 an active 27
ingredient. 5. Use of ranpsetron hydrochloride in a daily dose of 0.001 to
0.05 ng, or ranbsetron or a pharnacgg;%?gt%y accept abl e other salt thereof
in an equi nol ar anmount for the, ' ture of a medicanent for the
treatnent of diarrhea-predomnant irritable bowel syndrone in male or
femal e patients. 6. Use of ranbsetron hydrochloride in a daily dose of
0.002 to 0.02 ny, or ranosetron or a pharnmaceutically acceptable other salt
t hereof in an equinolar amount for the nmanufacture of a nedicanment for the
t r eat nentl.of Adphaerheeeywssckinicoagbsition dide thewhesppyr ofrediaramele or
femal e patients. 7. Use of ranosetron hydrochloride in a daily dose of

0. 001 to grddomipantr fapbsshlon swwal pBgndromdt i fal | Malaccept afdmalet her salt
t hereof in an equinolar amount for the manufacture of a nedicanment for the

i pr overrqmm@fnnﬂl aré&@ng‘ cﬁ? NB6m O . 0o NEl & Pat.bgntmy Sl eranasdten

irritabl e bowel . syndrone. Use of ranosetron hydrochloride in a daily

dose of x&&%%hae-f%%gga @aih rraas&roaroanaean%gf&ﬁatm&ﬁf Yamcggept abl e
ot her salt” thereor 1n an equinofar anount for th
of ramosetron or its pharmaceutically acceptable other salt as
an active ingredient,
2. A pharmaceuéical composition for the therapy of diarrhea-
" predominant .iqritable bowel syndrome in male oxr female

10 patients, comprising from 0,002 to 0.02 wmg of famosecron
hydr;phloride as a dally dose, or an équivalént melar amount
of ramosetron oxr ite pharmaceutically acceptable other salt as
an active ingredient.

3. A pharmaceutical eomposition for improving diarrhea

15 gymptom of irritable bowel syndrome in male or female
patients, comprising from 0.001 to 0.05 mg of ramosetron
hydrochloride as a daily dose or an equivalent mqlarlamount of
ramosetren or its pharmageutically acceptable other salt as an
active ingredient. .

20 4, A‘ pharmaceutical composifion for dimproving diarrhea
gymptom of irritable bowel syndrome in male or female
patiencs, vcomprising from ‘0,002 tCo 0.02 mg of ramosetron
hydrochloride ag a daily dose, or an eguivalent molar amount
cf ramcsetzron or its pharmaceutically acceptable other salt as

25 an active
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manuf acture of a medi cament for the inprovement of diarrhea for male or
"femal e patients suffering fromirritable bowel syndrone. 28

}

ingredient.

5. Use of ramosetron ﬁydréchoride in a daily dose of
¢.001 to 0.05 mg, or ramosétron o¢r a pharmaceutically
acceptable othex salt thereof in an equ£malar amount for the,
manufacture .of & medicament for tﬁa treatment of
diarrhnea-predominant irritable bowel syndrome in male or
kemale paﬁients. |

6. Use of rémosetron hydrochloridde in a Qaily dose of
0.002 to 0.02 mg, or ramasetron or a pharﬁaceutically
acceptable othe% salt thereof in an eguimolaf amount £or the
manufacture - of Aa medicament for the treatment of

' diarrhea-pre&dminant irritable bgwel gyndrome’ in male or

female patients. |

7. Use of ramosetron hydrochlﬁride'in a daily dose of
0;001 to 0.05 mg, or ramosetron or a pharmaceuwtically
acceptable other salt thexeof in an equimolar mmount for the
manufacture of a medicament for the improvement of diarrhea

for male oxr female patients suffering from irritable bowel

syndrome.

8. Use of ramosetron hydrochloride in a daiiy dose of
0.002 to 0,02 ﬁg. ' or ramosetron or a pharmaceutically
acceptable other salt thereof in an equimolar amount forxr the
manufacture of 2 medicament for the improvement of diarrhea
For male or ftemale patientg suffering from irritable bowel-

syndrome.,
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