Speci ficati on 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 syndrone. ' Background Art Ranbsetron is called
(-)-(R-5-[(1-nethyl - _

indoI-3-y|)carbonyl]-4,5,6,7-tetrahydro IH—benzinidazoIe in its chem cal
nane. Ranpbsetron hydrochlorideléyh ghas an agent for inproving the
gastroi ntestinal synptons (nausea an vonltlng) associated wth anticancer
drug therapy (such as cisplatin) and it is usually adninistered to adults
either orally at 0.1 ng once daily or intravenously at 0.3 once daily

PHARVACEUT AR IANeEAGRE ﬂéﬁﬁ%@%%mg%&%##gﬁﬁ%%e Fifth

Edition (1999) published by the Japan Medical Products International Trade
Association). 1 In EP-A- 381422, EVEDFQME di scl osure that a series of

t et rahydr obenzi m dazol e derivatlves i ncl udi ng ranosetron and
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 treatnent 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 ng by
oral administration which is adm nistered once daily or by dividing into
several tines. On Rhaa-d8kt2hantheren MDa08As¢165urehehati a aeddesroPti on
that 5HT3 receptors are useful for the treatnent of female patients

suf f er i ngté £ Pahp@PobONSihDas £61é rdé o €iveoyanclsididig famasd tirbat ande
t herapeutically effective dose is within a range of 0.01 to 500 ng or,
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clinical 'study where ng of alosetron were adm nistered twice daily
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a description
prevention and treatment of migraine, complex headache,
trigeminal neuralgia, anxiety symptom, gastrointestinal
motility abnormalities, peptic wulcer, 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 99/17755, there is a description
that 5HT; 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 randge 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 non-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 frequency 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 f or the treatnment of irritable bowel syndrone
in both mal e and femal e patients. Disclosure of the Invention The present

i nventors have carried out intensive investigations for the purpose of
creation of novel treating agents for diarrhea -predom nant 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 adnm nistered twice daily to patients suffering

fromirrisagherheunk 3sypaovEmentt wad grotdTadd ddmpapedt withf heatedsd
conpared with placebo was wunable to be confirned. After that, the present

i nvent or sePadpthgtbgdeachbhati stte@cyt.herapeutically effective dose of
ranmosetron to irritable bowel syndrome might be far lower than 0. 1 to 0. 3
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usi ng such_a_ 3, preparation s carried qut for 12 ks to | e.and femal e
bat i ant s S8n1ai PHECPRCTREReF TS RedorfHRn L SI4S8 TP EE doRF T ooy RaRSe.  As a
result, a remarkable efficacy has been surprisinguy confirmed whereupon the
present i 9F kgt le bowel syndrome in both male and female patients.

Disclosure of the Invention

The present inventors have carried out intensive
investigations for the purpose of creation of novel treating
agents for 'diarrhea-predominant irritable bowel syndrome for
which no sufficiently effective treating agent has been
available. The present inventors formerly tried clinical
s'tudy where ramosetron 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 of. ramosetron 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. In view 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 pharnmaceutical conposition for inproving diarrhea synptom
of irritable bowel syndrome in nale and fenale patients, containing from
0. 001 to PreERyafion YWaanusatiiss IRHdr 0 ord deesds aEAanrdle dere Eemate

equi val ent ol ar ampunt of ranosetron or its pharmaceutically acceptable

ot her sal Palgkerdp avuffar inggrisimeriiamghes -prrdopiearht iFateMRionPeshtes to
the use of ranpbsetron hydrochloride in a daily dose of 0.001 to 0.05 ny,
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equi nol ar anount for the manufacture of a nedicanent for the treatnent of
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or it relates to the use of ranmpsetron hydrochloride in a daily dose of
0.001 4 tkeen gBhigvedr ranpsetron or a pharmaceutically 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 bowel Thyndr orhe Al sxestenits | iverntdenr el aebates t heot hethpeutic

met hod
pharmaceutical composition for therapy of diarrhea-predominant

irritable bowel syndrome in male and female patients,
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 dose or an equivalent
molar amount of ramosetron or its pharmaceutically acceptable
other salt as an active ingredient.

Also, the present invention relates to the use of
ramosetron hydrochloride in a daily dose of 0.001 to 0.05 mg,
or ramosetron 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 dose 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 anount of ranpbsetron or its pharmaceutically acceptable other salt.

I n accor da®c@ - @kt mat heopr cavpset yprenet op, dharmaceonicpblyi bceepbaplovi de an
excel l ent agent for the treatnent of diarrhea-predomnant irritable bowel
syndr one orhein sganttHegeoft ke mrpeguénehar cimadirdr rfega tihe menbfapterdownel
syndrome of a diarrhea type regardless of nale and fenmale. As shown in Test
Exanpl e lofwhachedi¢dmedye nieyn | Wree dirdpedoyement apbs ét aonhéy df or hhal ¢ dendas
effective to patients suffering fromdiarrhea-predomnant irritable bowel
syndrone fegslallpesdentot maffeniny ffomm érbytabhe modlnisyndabmen of 0. 005 ny
or 0.01 ng once daily. Since adm nistration of 0.005 ng gave a 5
significant themapeutthiefircénbbimgrdleeesan® ahebytheadpentstrattiood of 0. 01
ng, efficacy can be expected even by further one-half of that dose.
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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
syndrome 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 syndrome of a
diarrhea type regardless of male and female.

As shown in Test Example 1 which will be mentioned later,
ramosetron hydrochloride was effective to patients 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 ogiighi¥SRinty GhelrdfifidOr & Pedt dab(eﬂﬂﬂ tdree kameei Her by
suggestion nor disclosure that ranosetron hydrochl ori de shows a therapeutic
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present invention is better: 1) than the inproving agents containing
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sufficient therapeutic effect is achieved by adm nistration
is often that the optimum dose for European and American people

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 0.02mg, 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.‘
In EP-A-381422, there is a description that a clinical
dose of tetrahydrobenzimidazole derivative including .
~ramosetron isusually 0.1 mg or more per day and there is neither
suggestion nor disclosure that ramosetron hydrochloride shows
a therapke'utic effect by a daily dose within a range of 0.002
to 0.02 mg. 1In addition, the present invention is better:
| 1) than the improving agents containing ramosetron
hydrochloride as an effec;tive ingredient and  Tbeing
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 much as 1/50 to 1/500 once daily and such advantages are
not predictable fromthe above-nentioned prior art. The present invention
will now be illustrated in nmore 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 acet)i ¢hagi the @RIgsC EEd ogdd rirc WO g9/ DRy BECiACitHatmal i C
acid, fumaric acid, tartaric acid and nethanesulfonic acid; and a salt with

acidic agpeidskdtS¥abrapedtitagtfeati fs altth ASRA tddygdd b s AT GRARM
ranosetron hydrochloride which is commercially available is nost preferred.

The drug QBdt?%mQEQS%%Ei%BEQ”%Eﬁn is able to be prepared as an oral solid
preparation, an oral "I'iquid preparation or 7 an injection preparation

accordi ng to copyeniion t.hods ..usin rganj i,C .carrier
excipien? and o?ﬁe?gagdgﬁ?rg EQEUP%SShggﬁgrQSrgﬁ 25032§ég?39aﬁn that

adm nistration,. Preferred ones, are thgse which are_able to be adm nistered
by a patPetthGhert / saneutify edfetohfAHERVS rpr?g%‘éHaFFB 108nd

carrying and, to be nore specific, they are tablets, diluted
of dose lower by as much as 1I/50 to 1/500 once daily

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 pharmaceutically acceptable salts
thereof are easily available by a producing 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. Among them,
ramosetron hydrochloride which is commercially available is
most preferred.

The drug of the present inveﬂtion is able to be prepared

as an oral solid preparation, an oral liquid preparation or



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

di l uent such as lactose, mannitol, glucose, mcrocrystalline cellul ose,
starch, polyvinylpyrrolidone and nagnesium netasilicate alum nate. The
conposition may contain, by a conventional nethod, additives other than the
i nert 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 disintegrating

agent suchnas SRIGH WA GitdpHaseidl Y4 M &ing t6t 8BhikA®iondEN mMatHRGE! Ose; a
di ssolving aid such as glutamc acid and aspartic acid; a plasticizer such

as Tveen 0.0 oHGhASE! Y HErafoLOlAdARENt SUSRiaR 4RI YR de and

iron sesqui OXI ( ets or pIfls may codte_ necessary, WwWth
Sucrose, - 3otySs, FPAREST K R il B Rt e phr B RGP S opy
met hyl cellulose. In addition, like the comercially available "Nasea OD 8
Tabl et s 0Prefiggred aRes, aparesh WeyFharenabher bokg apmingistieraed Pyt i ng
tablet. For exanple, the intraorally di sintegrating tablet may be prepared
accor di ng & patiept huipggpllo/hexsebE 406 368 calyyentast For pusseryedinns WO
2003/ 009831, WD . 2002/ 092058, etc. Since the drug of the present invention
Contains and carrying and, to be more specific, they are tablets, diluted

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, microcrystalline cellulose, starch,

polyvinylpyrrolidone and magnesium metasilicate aluminate.

The composition may contain, by a conventional method,

additives other than the inert diluent includingéibinder'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 cellulose 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, al i phatic carboxylic acid having 3 to 36 carbons) or

ester they ycarboxylic e speC|f| at ted or
unsat ur at g(%%&r?c}:ﬁy heg ot br%hc eﬁgeg? ﬁ%')l C rT&dro?y no- it aorualal
tricarboxylic acid or, partlcularly, drox car boxyl|c aci d haV| 3 to 36
carbons) AFSiAEATatiRBortateti ¢ anf %mpiﬁo||65&C|&n l¥i¥
carboxyl conpound (to be nobre specific, aronatlc nmono-, di- or

tri - car boBiSin tegra tini e haha§t Mavhe Hrenared FFEATALRY L0 .gE BT S ¥FMEARY oxy |
group having | to 4 carbon (s) or, particularly, aromatic carboxylic acid
havi ng 7 U& 20466nﬂéﬂs)U6r5e5Vé5094th@Se@fS&ﬁmbiﬂrnﬁﬁ(2ﬁﬂ3ﬁﬂﬂ%ﬁ3bubﬁlance
havi ng a carboxyl group and those conpounds may be appropriately used

ei ther solelog/o0®m2gsa ,ntdte by conbining two or nore thereof. Particularly
with regard to the specific conpound having a carbonyl group, preferred

ones are a hydr @iyeer bexyl igr@gi b OkhestSres et emnv&xm OBt Gy
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.

For example, when a specific compound having a carbonyl
group is added, stabiiization of ramosetron to temperatﬁre 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 specific, saturated or unsaturated
and linear or branched aliphatic mono-, di- or tri-carboxylic
acid or, 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
carboxyl conpound or ester thereof; and nore preferred ones are a

hydr oxycar boxylic acid or ester thereof and a nmacronvol ecul ar subst ance
havi ng a carboxyl group. Wth regard to an aliphatic carboxylic acid,
preferred ones are naleic acid, nmalonic acid, succinic acid and fumaric
acid. As the hydroxycarboxylic acid, preferred ones are tartaric acid

malic ac dcgae%%so% Ll RSk oRd BRI PLED gégg?rhgac}ﬁﬁﬁgec&aﬁs%;n d_and

citric aci |c am no S are g aC|d and
aspartic ac the aronptic c rbox conp %%err one
Dhehal i ¢ SR tHORR OB RarIAY, PeRRRTSRE IREea: KB b ol e PO Yol | at e.
Wth regard to a macronol ecul ar substance havi ng a carboxyl group,
pr ef er r ed %8S 1&td Yo b SAFRAHAG P ROIROTM LR FR A acid and nore
preferred one is carboxynmethyl cellulose. As the enollc acid, preferred
ones 'are ascor bParadicthlayd y19ithydgansd toddielsandifdceconpiund davimg i s
ascorbic acid. The above-nentioned carbonyl conpound in a formof a hydrate
and an ankydardenigavgngupp pyedfterdd onest akki & atydroxyseadtbasy Xid rmaidaci d
hydrate and citric acid anhydride also has been found to achieve a
stabilizi og efteettivérédbe, i azetomolerillaroBofpduhlchaniggtd @arvoxsis al
hydr at es, anhydri des

group, an aromatic carboxyl compound or ester thereof and an

enolic acid; particularly preferred ones are a

hydroxycarboxylic acid or ester thereof, a macromolecular

substance having a carboxyl group and an aromatic carboxyl

compound or ester thereof; and more preferred ones are a

hydroxycarboxylic 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 and citric acid and more preferred

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

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

the aromatic carboxyl compound, preferred ones are phthalic

acid and propyl gallate and more preferred one is propyl gallate.

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 anount for achieving the stabilization. It is, f or

exanpl e, BryPhotBi80%chy WaddhbrePpebeeztle @nellid @sdrHidd ekl ght or,
nore preferably and when its manufacture is also taken into conS|derat|on

0.1 to 10t in tigef ohgyLak H‘Eloﬁgﬁ‘ P:'a%‘o% Pli r{aémﬁ 1h O£ 0

pharmaceutical ly accepta e sa thereo y bé appropriately deC|éed for

each cas akin e a se e_su dm ni stered
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ranpset ron hydrochloride, .iit. i s about 001 to p nd, nost
pr ef er abl §4€ asOG’}tF&"Oacég hydrRte Pfddﬁs’/tFéF %ﬂl‘acﬂj}T{Y q ﬁ‘gtsq 88ral ly
adm ni stered after a nmeal @ once daily. As discussed above, for certain human
pati ent Pepll &PnBAs tehiadhiaNe | acFtabiikeingassfacd mf opnBresent

treatment of irritable bowel syndrome including diarrhea-predon nant
i rritabl elhbveertieynandntherinventpeoveovers all hydrates, anhydrides

and mixtures thereof. With regard to degree of polymerization,
molecular weight, etc. of the macromolecular substance,
although there is no particular limitation therefor, but a
weight-average molecular weight of»about 110,000 or about
200,000 is particularly preferred for carboxymethyl cellulose
and alginic acid, reséectively.

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 also
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 the subject to be
administered into consideration. In the case of ordinary oral
administration of ramosetron hydrochloride, it is about 0.001

to 0.05 mg per day and, most preferably, 0.002 to 0.02 mg per
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di arrhea synptomof irritable bowel syndrome, 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 anount of ranobsetron or pharmaceutically acceptable
salt thereof admi nistered within a 24 hour period, where the total ampunt

may be adgini stered | si_ngl adm ni ation (i.e. i nal e daily.dose) or
mul tiple 313 m%ﬂf:s?l? aﬁéjuolﬁts a(ni%gécgatt w3 rrgﬂ & oJSalgsé e%%f?ﬁa%sﬁre%egeé&ri ng
the 24 hour periqd where the aggregate anmount of the nmultiple dosages are
wi thin t h8285 A*1ld¥sage anount ranges discl osed herein). As di scussed

above, a single daily admnistration may be suitable in at |east sone
protocol s. Ther &feutdiccussiatbds2®ve he fRYencceditadinso MR ncPaddéedtst ep of
identifying a subject that is need for treatnment for irritable bowel 12
syndrone Ragndptionsemhavch grapt hechilde Amerdeandi @andeBurgpeans mt osf
irritabl e bowel syndrome. The identification suitably can be in the
j udgnment btreatpehitent of a hermitabler of desiednal symboeme be $unbjladtiinge (e. g
, opinion) or objective (e.g., neasurable by a test or diagnostic nethod).
A vari et yaphrirhesapeddominegitmesritupble Bowkilzeg§ndréeme 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 from 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
equivalent molar amounts of a pharmaceutically acceptable salt
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 be administered in a single
administration (i.e., single daily dose) or multiple
administrations (i.e., two or more dosages administered during
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 syndrone, ranpsetron 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

phar maceutically 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

term nat edyiiridmd hen@pdt €Rb a4 bveEXBLT beRewilske ONgLévefl dibiirhall e bowel
syndrone synptons. Alternatively, a patient may be naintained on a

cont i nuou r r h : in i N : ed

i ni st r SEBs o o IERFLENSGRY, Grindifl e CubBnfLeleBeIR]
phar maceut | cal acceptable salt thereof in_ _a_daily dqsa un S

di scl osed® é%gi Yéé%ﬁpdgg as gkepﬁgb %ﬂﬁi%ftﬁefggéeﬁ% é%gigngFa%Fﬁinize
the onset of _irritahle bowel s¥ndnone_s n&tons. O her hreatg&nt protocol s
al so nay BEOESSILOR! and B2 RGPUDILLH 1yRal T tida BPEBIAPARE OPB8CEeMened by
the Rone | | Diagnosis Criteria include patients with diarrhea phase of

al ternati A§-9r-ri MeRsaEGAE b3y diteRt @3 éiaQBQﬁiﬂﬁuWGQQOGEA., pages 351 to
432, Degnon Associ ates, MLean, 2000) Best Mde for Carrying Qut the

| nventi on The pRevanietwvehttherapettihowesines may Hedtidlimed For

instance, a patient 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 period 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
ramosetron or 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 |
Ranosetron hydrochl oride 0.02 part Lactose 86 parts Hydroxypropyl
cellulose 3 parts Tartaric acid | 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
| 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 yep s ehlt 500165 A 0khs Y3 6RBnd 8t 4580 682G el pya il 3

spraying liquid roxypropy cel lul ose concentration: 8% by weight) was

d. I
gr anul at or%%%hbigéwgﬁsﬁn% obt 851938 Lt GLRR R LG b 0"
I d ! .Spr, f 5 / duct fluid
ar anul at | 8. SLeREngEanG: A HATAL IR, bRR o RaRoer 4D a A RERRERRE a e
tenmperature of 40C and then mixed with 0. 3 part of light silicic acid
anhydr i deafo -gP@geg dirlutted 4pFndPe Ity ARGt Scaffileean. 2000)

Best Mode for Carrying Out the Invention
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 limited by those Examples,

etc.

Example 1
Ramosetron hydrochloride 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



Ranpbsetron hydrochloride Mnnitol Citric acid anhydride Mltose Red iron
sesqui oxi de Magnesium stearate 0.0008 part 89 parts 0.1 part 10 part 1
part 1 part Maltose (10 parts), 0.0008 part of ranmpbsetron 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 nmagnetic 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
manuf actured by Freund) and the above spraying liquid was sprayed at a

sprayi ng Eﬁ%%g%fd i gg{fﬂ['?gﬂﬁtfal}é’r GankS g?r‘;{ P 8w YA AhbAlractLeed Ne

granul ation, the gr S were drie m nutes at an 1 ntake air

tenperatu f 4 a ] X ' ant. of. Sj arate. The

m xed pomégr?ﬁﬁ%gég Egﬁihﬁﬂ?ogpgggegbkggﬁﬁg ésf@Fﬁiyﬂg%ﬁ#éggiégnégh?he_a;

the rate o 4300 HalE o8 §lmiBute" o' BBhELEE"E" P12 Ghnds KRGR T 11
The granules were dried for 5 minutes at an intake air

temperature of 40°C and then mixed with 0.3 part of 1light silicic

acid anhydride to give a diluted powder preparation.

Example 2
Ramosetron hydrochioride 0.0068 part
Mannitol | 89 parts
Citric acid anhydride 0.1 part
Maltose | , 10 part
Red irdn sesquioxide | 1 part
Magnesium stearate 1 part

Maltose (16 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 parts 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 liquid
was sprayed at a spraying rate of 10 g/minute to conduct a fluid
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



hardness. They were preserved for 18 hours at a relative humdity of 75%
and then preserved for 4 hours at a relative humdity of 40%to give
intraorally disintegrating tablets. Exanple 3 The same nanufacturing nethod
as in Exanmple 2 was conducted except that the adding amount of citric acid
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

Ranmoset r opalardi REH! Q8 e s MR 8l r Riap1a%iitg MBLheRE aRathd rake

sesqui oxi de Magnesi um st earate 0.0008 part 89 parts 0.2 part 10 parts 1

part 1 p%%tlzo mg per tablet to give tablets having about 1 kp of initial .
hardnesé. They were preserved for 18 hours at a relative

humidity of 75% and then preserved for 4 hours at a relative

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

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
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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
of water with stirring wusing a magnetic stirrer and a spraying liquid
(concentration: 15% by wei ght) was prepared. After that, 89 parts of
mannitol were charged in a fluidized bed granul ator (Fl ow Coater;

manuf actured by Freund) and the above spraying liquid was sprayed at a
spraying rate of 10 g/mnute to conduct a fluid granulation. After the
granul ation, the granules were dried for 5 mnutes at an intake air

tenperature of {@¢+aRd thery mxedsy tholopdst ParWOINesi UFambeidon The
m xed pomder was made into tablets u3|ng arotary tabletlng machi ne at the

t bl gt I
o Gneas. TERETUIAR Rl 6 2 ik 63 280050 H?‘f?%ngff b PRl &) o
75- dth d at 30C t f 40% t
give int ra%%&%%vEWﬁ?sgﬁ?Pﬁféé?ibﬂr%t P&%ﬁp?é ' \é%’sl N
nmet hod as in Exanple 5 was  conducted excgg% t hat the addlngtannunt of
I

ascor bic 359&%@6%3?6!?91?? Hh A SRPEAY RS LAY ishl SPRGeRtSAteg at i ng

tabl ets. Exanple 7 Ranbsetron hydrochl oride 0.0008 part 17 Mannitol 88 parts
15% by weight) was prepared. After that, 89 parts of mannitol

were charged in a fluidized 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 for 4'hours

at a relative humidity of 40% to give intraorally

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 intraorally disintegrating tablets.

Example 7

Ramosetron hydrochloride 0.0008 part
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Mal tose 10 parts Yellow iron sesquioxide 1 part Citric acid anhydride 0.2
part Magnesium stearate 1 part Ml tose (10 parts), 0.0008 part of
ranosetron 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

wei ght) 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 tenperature of 50C, a

spraying rate af . I nute and a cycle of spray/dgRy! ing of 15
seconds/ 15 secg%%égigéggconds to conduct a fluid gPaﬁégggion. After the

granul ati on, tqi g£anules were dried for 5 m nutesg at an i ntake air
temperature of ABE-ARY then nixed with 1 part of megR&Si*dm stearate. The
m xed powder was _rmade into tablets using a rotary tableting machine at the
rate of 120 ngY¥pttovabFeR £6sgP¥exids| ets having aBoB?rI‘kp of initial
hardness. They were preserved at 25C for 18 hours at a relative humdity of
75% and t hen pr@étkriedagid3auhydridehours at a rel QtRvPaltinidity of 40%to
give intraorally disintegrating tablets. 18 Exanple 8 Ranpbsetron
hydrochl ori de Magnesium stearate 1 part
Maltose (10 parts), 0.0008 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 1liquid

(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 temperature of 50°C, a

spraying rate of 10 g/minute and a cycle of spray/dry/shaking

of 15 seconds/15 seconds/10 seconds to conduct a fluid

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

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

relativeihumidity’of 75% and then preserved at 30°C for 4 hours

at a relative humidity of 40% to give intraorally

disintegrating tablets.
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Avicel 0.01 part 86 parts Low substituted hydroxypropyl cellul ose 10 parts
Citric acid anhydride 0.5 part Hydroxypropyl cellulose 3 parts Magnesi um
stearate 0.5 part Hydroxypropyl cellulose (3 parts), 0.5 part of citric
acid anhydride and 0.01 part of ranosetron hydrochloride were dissolved in
27 parts of water with stirring using a nmagnetic stirrer to prepare a
spraying liquid (concentration of hydroxypropyl cellulose: 10% by wei ght).
After that, 86 parts of Avicel and 10 parts of |ow substituted

hydr oxypropyl cellul ose were charged in a fluidized bed granulator (trade
nane: GPC§k§m5q@u%actured by Powl ex) and the above spraying |iquid was
sprayed at a Spraying rate of 100 g/mnute to conduct a fluid granulation.
After the granu ' e.,.gr re dried at 40G.f m nut es and

t hen m xed mﬁthkg&bggérép ﬁgggggkgéfngearate. The érggd%%gaher was nade
into tablets ushng a.rotary tableting machine at t rate of 100 ng per
tabl et to give “VaGPéts. Exanple 9 Ranosetron hydr SShiBFite 0.1 part 19

Lactose 77 parts .
Low substituted hydroxypropyl cellulose

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 part of ramosetron hydrochloride were
dissolved in 27 §arts of water with stirring using a magnetic
stirrer to prepare a spraying Iliquid (concentration of
hydroxypropyl celluloée: 10% by weight). After that, 86 parts
of Avicel and 10 parts of low-substituted hydroxypropyl
cellulose were charged in a fluidized bed granulator (trade
name: GPCG-5'manufactured by Powlex) and the above spraying
liquid was sprayed at a spraying rate of 100 g/minute to conduct
a fluid granulation. After the granulation, the granules were
dried at 40°C for 5 minutes and thenmixed 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

19



Corn starch 19 parts Carboxynethyl cellulose (CMC) 5 parts Hydroxypropyl
cellulose 3 parts Magnesium stearate 0.3 part Hydroxypropyl cellulose (3
parts) and 0.1 part of ranmpsetron hydrochloride were dissolved in 35 parts
of water wth stirring using a magnetic stirrer to prepare a spraying
liquid (concentration of hydroxypropyl cellulose: 8%by weight). After
that, 77 parts of |actose, 19 parts of corn starch and 5 parts of CMC were
charged in a fluidized bed granulator (trade nanme: Flow Coater manufactured
by Freund) and the above spraying liquid was sprayed at a spraying rate of
10 g/minute to ¢g@rREWsle a fluid granulation. After the pgFesul ation, the
granules were dried at 5 mnutes at an intake air tenperature of 40C and
then mxed wth 3 Rantspof mMagnesium stearate. ﬁyaég X€5 powder was nmade
ate o

into tablets usrng a rotary tabletrng machi ne at t f 120 ng per
tablet to grve §ﬁﬁ*on hydr qchl de 0. 0008 part
Manni t ol 89 parts &%&F aII u@ ﬁggﬁs | t ose %% pg{ s 20 Magnesi um
stearate 1 partHN%&%gggrglo pceHi los 0008 part of gmg§¥¥gon

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
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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hydrochl oride and 5 parts of propyl gallate were dissolved in 67 parts 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 liquid was sprayed to conduct a fluid granulation.
After the granulation, the granules were dried at 5 mnutes at an intake
air tenperature of 40C and then mxed wth 1 part of nagnesium stearate.
The m xed powder was nade into tablets using a rotary tableting nachi ne at

the rate of 12¢upheR8Munl altleirdi@ gi ve tablets. Test; Bgpple 1 dinical
study with patients suffering fromdiarrhea- predonlnant irritabl e bowel

syndronme Qi ni Cgl,15udy faégl.gg out gu (a%rs ggaltpl | gpi NG euditd n usi ng

mal e and fenal e patlents su I ng rom |arrh predomnant Irrita

b I t bj ect t f

et o B AHER RS anR  iks o BhCRY Y oR TR PPN eri
(D. A Drossman, et a ages 351 taq 432 .Degnon Assqci ates, MLean,
2000). C&dePREHSeCE &’fé’-e62§’é§ by $THELHANG Y§4NEn A RAFFEG StiidT Weifods:

Pl acebo and ranosetron hydrochloride were orally adm nistered for 12 weeks
at 0.005 PF§PGre).DISpHavHes aagp}d (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 1liquid was sprayed to conduct a fluid
granulation. After the granulation, the granules were dried
at 5 minutes at an intake air ktemperature 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 II Diagnosis Criteria (D. A. Drossman,
et al., pages 351 to 432, Degnon Associates, McLean, 2000).

Case Number: 418 cases
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Test Periods: Cbservation period for one week and treating period for 12
weeks CObserved Itens: 1. Main evaluated itens (1) d obal assessnent of
relief of overall IBS synptons (evaluation by the subjects) After
transition to the treating period, the starting date for adm nistration of
the test drug was defined as the first day. Every week, gl obal assessnent
of relief of overall |1BS synptons was eval uated taking all synptons by |IBS
of the subjects into consideration, conparing with their state in the
observation period, and this evaluation was recorded in a patient diary.

I nci dent algggt ﬁ?‘ﬁf@%%ﬁ@@&ﬁ%ﬂ%l&?ﬁ%%%%@t pPRhckBbl £id Haned@dn | BS

synptons were as = conpletely relieved 1 = considerably relieved

2 = Sonevmi.gt addd E‘o‘ﬁ‘ﬁ efén%%&@isdadﬁm @ﬂeg%saego;?hfz%é RE' 2t Vtheddesthe

score wa weeks nor e urlng the four weeks were nmade
nont hl y re%gondgf and t he Q%qiﬁyy responder rate per nonth was cal cul ated
separatel)yl éa&ﬁ’d?gﬂ% it 005 ng and 0.01 ng of placebo and

ranDsetron hydrochlorlde 2. Sub3|d|arg eval uation itens .
Test Periods: Observation peri for one week and treating

period for 12 weeks
Observed Items:
1. Main evaluated items

(1) Global asse#sment of relief‘of overall IBS symptoms
(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 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
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 0 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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(1) dobal assessnent of relief of abdom nal disconfort/pain (evaluation by
the subjects) After transition to the treating period, the starting date
for adm nistration of the test drug was defined as the first day. Every
week, gl obal assessnent of relief of abdom nal disconfort/pain by the test
drug was evaluated wwth the state in the observation period and was
recorded in a patient diary. Incidentally, scores f or the gl obal

assessnment of relief of abdom nal disconfort/pain were as follows. 0 =
conpletely relieved 1 = considerably relieved 2 = sonmewhat relieved 3 =

unchanged ¢4 éaqumﬁﬁioé?d. dd9ha! aﬁ&%e%anﬁgtofoﬁlhaesev&m%m%fse%&w mal

bowel habits (eval uation by the subjects) After transition to the treating

period, t {1 date for adm nistration of the test drug was defined
as the f????%ggﬁ&%%%ﬁy week, gl obal assessnent of inprovenment of abnor nal

bowel habhts mgﬁ.gyaluated comparing with the state in the observation
period, afid RADSAEAEFdefVATU YA it ary. Incidentally, scores for the
gl obal assessnent of inprovement 23 of abnormal bowel habits were as
follows. 0 = céipl et®tgPak| | 8FE§SEMendonstRier 51y efe| | @Fedabdominal

discomfort/pain (evaluationvby the subjects)

After transition to the treating period, the starting
date for administration of the test drug was defined as the
fir#t day. Every week, global assessment of relief of
abdominal discomfort/pain by the test drug was evaluated with
the state in the observation period aﬂd was recorded in a
patient diary. Incidentally,scoresfortﬂﬁaglobalassessment
of relief of abdominal discomfort/pain were as follows.

0 = completely relieved

1l = considerably relieved

2 = somewhat relieved

3 = unchanged

4 = worsened

(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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2 = sonmewhat relieved 3 = unchanged 4 = worsened (3) Severity of abdom na
di sconfort/pain During the periods of clinical study (both observation -
period and treating period) , the subjects evaluated the severity of

abdom nal disconfort/pain for each day and wote 1In a patient diary. Scores
for the severity of abdom nal disconfort/pain were as follows. 0 = none
=mld 2 = nbpderate 3 = severe 4 = intolerable (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 form

scal e i N ePaldndtimadl Yoke Wb itheRR reWd e M8 MGs def ecations within a day
or when different stool forns (appearances) were noted in one defecation,

only one form bagp%%&%ag%kly?kggfgyééIua nost representative one on that

day (or for which the“subje 't nmost troubl esonme) was witten. 24 (5)

Frequency of bowel novenents ring.the periods of clinical study, the
subj ects wote %fﬁecPP§g§SE€§E§frﬁgl V&fvenents for each day in a patient

2 = somewhat relieved
3 = unchanged
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

none

1 = mild

2 = moderate

3 = severe

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 (type)
of Bristol’s stool form scale in a patient diary. When there
were plural defecations within a day or when different stool
forms (appearances) were noted in one defecatidn, only one form
(appearance) which was the most representative one on that day

(or for which the subject felt most troublesome) was written.
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diary. (6) Urgency During the periods of clinical study, the subjects wote
whet her there was urgency for each day in a patient diary. (7) Feeling of

i nconpl ete bowel novenment During the periods of clinical study, the subjects
wote whether there was feeling of inconplete bowel novenent f or each day
in a patient diary. Wth regard to (1) to (3) for the subsidiary eval uation
Itens, they were al so subjected to calculations of nonthly responder rate
the same as those for the main evaluation itenms. Results: Wth regard to
the final nonthly responder rate in the global assessnent of relief of

overall IBS sy 0 1 wa . 9%.in a placebo group. On the other hand,
T Fregitript bt s

I n the groups ng an ranoset ron hydrochl ori de, the
nonthly responder, rates were 42. 6% and, 43, 0% respectively and were nore
L&y 66, SURHE

than 15% t han tHEiN&EBRRGTIAES ofnciirigh £ SUBRECHSVHIUSE f or
the groups of 0. 005 ng and 0. 01 ng to the placebo group were 0.0273 and
0. 0264, ridpdrequancy \§f nooeghraoremerie §PFf 8RERcEAYVn ith@ Raiider rates
bet ween the pl acebo group and the ranosetron group f or 0. 005 ng and 0. O1
ng, no didifasryence 25 was noted between nale and fenmle patients. Wth regard
to the final nonthly responder rates in the global assessnment of relief of
abdom nal di scdmf)oUugemay and
During the periods of clinical study, the éubjects wrote
whether there was ufgency for each day in a patient diary.
(7) Feeling of incomplete bowel movement
During the periods 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
global assessment of relief of overall IBS symptoms, it was
26.9% in a placebo group. On the other hand, in the groups
of 0.005 mg and 0.01 mg of ramosetron hydrochloride, the monthly
responder 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 0.005 mg 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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in the global assessnent of relief of abnormal bowel habits, the ranpsetron
hydr ochl ori de group of 0.005 ng and 0.01 ng was also better than the

pl acebo group to an extent of nore than 10% Fromthe above, the

t herapeutic effect of 0.005 ng and 0.01 ng of ranmpbsetron hydrochloride to
patients suffering from diarrhea-predomnant irritable bowel syndrome was
confirmed. It was also confirned that, unlike alosetron disclosed in WO

99/ 17755, ranosetron hydrochl oride was effective for both males and fenal es
and that, unlike the drug disclosed in WO 2002/007713, it was effective by

adm ni stratiaon oqfq?dgjlg. Ia uséréa% ﬁggéicggili%¥ I n accordance with the
pr esent iWerﬂ?%‘?‘n, FF AP ve oV aed” AR ek ERFP ent agent for the
treatnent of diarrhea-predomnant irritable bowel syndrone or,  an _agent for
i nprovenent of Wirth £568&bRetle iididhiond; EPFROPPSE FatesSptR Hifal es and
femal es. 26 Cainms 1. A pharmaceutical conposition for therapy of djarrhea-
pr edoni n&kohalk asssissmepte PrfsyAdisFeof RRAgRIRMY GigrARLopiRPRH aAnd
containing from0.001 to 0.05 ng of ranbsetron hydrochl oride as a daily
dose or dm dipei gdlobail askessmentnofofeliefiosttamommal towdlamhedcicig. cal |y
acceptabl e other salt as an active ingredient. 2. A pharnaceuti cal
conposi t ittre ramokkeetrapyhpfirdchloktde group of 0.005 mg and 0.01 mg was

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

10%.

From the above, the therapeutic effect of 0.005 mg and

0.01 mg of ramosetron hydrochloride to patients suffering from

diarrhea-predominant irritable bowel syndrome was confirmed.

It was also confirmed that, unlike alosetron disclosed in WO

99/17755, ramosetron hydrochloride was effective for both

males and 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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predom nant irritable bowel syndronme in nale and fenale patients,
containing from0.002 to 0.02 ng of ranobsetron hydrochl oride as a daily
dose or an equival ent nolar anmount of ranobsetron or its pharmaceutically
acceptabl e other salt as an active ingredient. 3. A pharnaceuti cal
conposition for inproving diarrhea synptomof irritable bowel syndrone in
mal e and female patients, containing fromO0.001 to 0.05 ng of ranpbsetron
hydrochl ori de as a daily dose or an equival ent nolar anmount of ranpbsetron
or its pharmaceutically acceptabl e §¢R&FSsalt as an active ingredient. 4. A
pharmaceutical conposition for inproving diarrhea synptomof irritable
bowel syndronme in male and fermal e patients, containing fromO0.002 to 0.02
mg of ranosetron hydrochloride as a daiLg,dose or an equival ent nol ar anount
of ranmpsetron dr- A PHaphaceakirl caPpsatient 5or Shnuidy 4| €laxrhifractive 27
ingredient. 5. Use of ranpsetron hydrochloride in a daily dose of 0.001 to
0. 05 ny, wredamipeatr ohrdvitablhahewedut Prairgne gcldepm@Bee anferfemake t her eof
in an equi nol ar anmount for the nmanufacture of a medi cament for the treatnent
of di ar rpea-gntedontoiraining t dbte BoWER symdOole | ng nelfe zados¢tera e
patients. 6. Use of ranpsetron hydrochloride in a daily dose of 0.002 to
0.02 ny, ydnenmsetidenasra adphlayr weseubrcanl gquivalent molar amount of

ramosetron or its pharmaceutically acceptable other salt as an

active ingredient.

2. A pharmaceutical composition for therapy of diarrhea-
predominant irritable bowel syndrome 1in male and female
patients, containing from 0.002 to 0.02 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.

3. A 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 dose or an equivalent molar amount of
ramosetron or its pharmaceutically acceptable other salt as an
active ingredient.

4. A pharmaceutical composition for improving diarrhea
symptom of irritable bowel syndrome in male and female patients,
containing from 0.002 to 0.02 mg of ramosetron hydrochloride
as a daily dose or an equivalent molar amount of ramosetron or

its pharmaceutically acceptable other salt as an active
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acceptabl e other salt thereof in an equinolar anount for the manufacture of
a nedi canent for the treatnent of diarrhea-predomnant irritable bowel
syndronme in male and female patients. 7. Use of ranpsetron hydrochloride in
a daily dose of 0.001 to 0.05 ng, or ranosetron or a pharmaceutically
acceptabl e other salt thereof in an equinolar anount for the manufacture of
a nedi canent for the inprovenent of diarrhea for male and fenal e patients
suffering fromirritable bowel syndrone. 8.. Use of ranpsetron
hydrochloride in a daily dose of 0.002 to 0.02 ng, or ranmpsetron or a

phar maceudhnige@ldiyentaccept abl e other salt thereof in an equinolar anmount for
the nmanufacture of a nedicanent for the inprovenent of diarrhea for nale

and femal e pat senyges il eaindgeftrom hydrbah1oi@eelin Sy AdHARE dote Bf A
t herapeutic nethod of diarrhea-predomnant irritable bowel syndrone in nale

and_femmloe g3t | €9t Sy ob Nakicl g aggholatebhntoR RA bR hiamI 001 to

0.05 ng of ranpsetron hydrochloride as a daily dosé or an equivaléent nolar

amount _ of c%ﬁ&%%ﬁ“’%;ﬁrf%%%‘%h%@ SEtiﬁa;Hyeq %ﬁé‘:g%@ o] tﬁ‘e{oxsac'he 10. A

therapeuPl dirarr ea-pre om nan yndronme in mal e
and femal e % «%nts (l)][:]cl_uadl nﬂegdm ni s]i:erlpoqra Q%tel ent_ wi t h f£omoQf 002 to

0.02 ny ure' lcamen treatmen
diarrhea-predominant irritable bowel syndrome in male and
female patients.

6. Use of ramosetron hydrochloride in a daily dose of
0.002 to 0.02 mg, or ramosetron 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.

7. Use of ramosetron hydrochloride in a daily dose of
0:001 to 0.05 mg, or ramosetron or a pharmaceutically
acceptable other salt thereof in an equimolar amount for the
manufacture of a medicament for the improvement of diarrhea
for male and female patients suffering from irritable bowel
syndrome.

8; Use of ramosetron hydrochloride in a daily dose of
0.002 to 0.02 mg, or ramosetron or a pharmaceutically
acceptable other salt thereof in an equimolar amount for the
manufacture of a medicament for the improvement of diarrhea
for male and female patients suffering from irritable Bowel

syndrome.
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of ranpbsetron hydrochloride as a daily dose or an equivalent nolar

of ranosetron or its pharmaceutically acceptable other salt. 11. An

anount

i mprovi ng met hod of diarrhea synptomof irritable bowel syndronme in male

and femal e patients,
ranosetron hydrochloride as a daily dose or an equival ent

0.05 ny
anount of

of

ranosetron or its pharmaceutically acceptable other salt.

12

including adm nistering a patient wwth fromO0.001 to

nol ar
. An

i mprovi ng met hod of diarrhea synptomof irritable bowel syndronme in male
and femal e patients, including admnistering a patient with from0.002 to

0.02 ny
anount of

ranosetron or its pharmaceutically acceptable other salt.
irritable bowel syndrome in mwmale 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.

10. A therapeutic method of diarrhea-predominant
irritable bowel syndrome in male and £female patients,
including administering a patient with from 0.002 to 0.02 mg
of ramosetron hydrochloride as a daily dose or an equivalent
molar amount of ramosetron or its pharmaceutically acceptable
other salt.

11. An improving method of diarrhea symptom of
irritable bowel syndrome 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.

12. An improving method of diarrhea symptom of
irritable bowel syndrome in male and female patients,
including administering a patient with from 0.002 to 0.02 mg
of ramosetron hydrochloride as a daily dose or an equivalent
molar amount of ramosetron or its pharmaceutically acceptable

other salt.
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