Descri pti on STABLE ORAL SCLI D DRUG COWPCOSI TI ON TECHNI CAL FI ELD The present

I nvention relates to a stable oral solid drug conposition of ranosetron or
a pharmaceutically acceptable salt thereof, which is characterized by
containing a specific conpound having a carbonyl group. Also, this

I nvention relates to a stabilization nethod of an oral solid drug
conposition of ranbsetron or a pharnmaceutically acceptable salt thereof,
which is characterized by conpounding a specific conmpound having a
carbonyl group. Also, this invention relates to a novel therapeutic nethod
of diarrhea-predonm nant irritabl @dasewdptsymdr ome. BACKGROUND ART A

chem cal nane of ranpsetron is (-)-(R)-5-[(1-neth-

yl - 1H-i ndol - 3-yl ) car boSBAB &Gl | SOL 5D SDRUE eCOMPORYUIONL1H benzi m dazole. A
series of tetrahydrobenzi m dazole derivatives including said ranpsetron
and pharmaceutically acceptable salts thereof are reported as a useful
drug conpound having an excel l ent antagoni stic action against a serotonin
(5-HT3) 1 egeph@cand-su4Rpr essi ng di seases of digestive tract induced by
adm ni stration of anticancer agents, such as nausea and vomting (see

Pat ent Docunent , .1 and.in particul ar hydr ochl ori of rampsetron is
al ready market ed -( FEr & Tar t quqﬁ9Qmﬁ%%$@ﬁ¥dF%gacﬁﬁﬁggﬁdoﬁﬁﬁl58 id
referred to as "ranosetron hngochIoride" . It is known that

drug composition ‘o ramosetrdn or a pharmaceutically

acceptable salt thereof, which is characterized by containing
a specific compound having a carbonyl group. Also, this
invention relates to a stabilization method of an oral solid
‘drug composition of ramosetron or a pharmaceutically
acceptable salt thereof, which 1is characterized by
compounding a specific compound having a carbonyl group. Also,
this invention relates to a novel therapeutic method of

diarrhea-predominant irritable bowel syndrome.

BACKGROUND ART

A chemical name of ramosetron is (-)-(R)=-5-[(1l-meth-
yl-1H-indol-3-yl)carbonyl]carbonyl-4,5,6, 7-tetra-
hydro-1H-benzimidazole. A series of tetrahydrobenzimidazole
derivatives including said ramosetron and pharmaceutically
acceptable salts thereof are reported as a useful drug
compound having an excellent antagonistic action against a
se;otonin (5-HT3) receptor and suppressing diseases of
digestive tract induced by administration of anticancer

agents, such as nausea and vomiting (see Patent Document 1),



the ranosetron hydrochl oride exhibits an excellent pharnacol ogical effect
agai nst adults upon its oral admnistration of 0.1 ng once a day, and it
is on sale as a trade nanme of "Nasea OD Tablets 0.1 ng" from Yananouch
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ical Co., Ltd. Also, in viewof the fact that serotonin receptor
s irritate a serotonin (5-HT3) receptor and increase |iberation

of acetylcholine, they are expected to be applicable as a therapeutic
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of its stabilityétThe.O.l Fgotfblet of ranpsetron_hydrochl oride as a

admin ration o mg once a day, and it is on sale as a
trade name of “Nasea OD Tablets 0.1 mg” from Yamanouchi
Pharmaceutical Co., Ltd.

Also, in view of the fact that serotonin receptor
antagonists irritate a serotonin {5-HT3;) receptor and increase
liberation of acetylcholine, they are expected to be
applicable as a therapeutic agent of irritable bowel syndrome
(IBS). However, a few of serotonin receptor antagonists are
clinically confirmed to have a therapeutic effect against
patients of irritable bowel syndrome, and with respect to the
ramosetron hydrochloride, its effectiveness has not been
reported vyet.

The present inventors obtained an idea that an effective
amount of ramosetron hydrochloride for therapy against
irritable bowel syndrome may possibly be far low as compared
with 0.1 mg as the administration amount that is currently
employed for a depressor of diseases of digestive tract
induced by the administration of anticancer agents.

However, in general, in the case of formulating a drug

compound, the lower the content becomes, the more likely the

clinically confirmed to have a therapeutic effect



product enpl oys a packaging state into which a desiccant is incorporated.
Accordingly, this product was a pharmaceutically stable formulation and
did not have a problem as goods on the market. However, it is thought that
in lowcontent formulations, a stabilizing effect is insufficient only by
t he desiccant. [Patent Docunment 1] European Patent No. 381, 422 DI SCLOSURE
OF THE | NVENTI ON Consequently, it is demanded to provide a stabilized
formul ation of ranpsetron or a pharmaceutically acceptable salt thereof
under a tenpperature/ humdity condition, especially at a |ow content.

Though usu3FU9 GARAUH ﬁélfgﬁrtsa%%%tar BHCHAd %Ctb%%rﬂﬁébéf‘llgaﬁql@l’%\b‘t%?x abl e
salt thereof including currently narketed ranosetron hydrochloride are
found to s¥ngHihgreere, ddtv oy Conpopnsddst soupdrd ebadtat i bywewirg | i ght
they are stable under a tenperature/hum dity storage condition. The
present i nvEnibssstaldelinyestigations about fornulations optimumto
adapt ati on di seases for which an effect is expected at a | ow dose, such as
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quantitative value and 1s |kely deconposed. Then, ftor t e sake of
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salt that e even at a I'ow co nvent ors nade

pharmaceutically stable formulation and did not have a problem
as goods on the market. However, it is thought that in
low-content formulations, a stabilizing effect is
insufficient only by the desiccant.

[Patent Document 1] European Patent No. 381,422

DISCLOSURE OF THE INVENTION

Consequently, it is demanded to provide a stabilized
formulation of ramosetron or a pharmaceutically acceptable
salt thereof under a temperature/humidity condition,
especially at a low content.

Though usual formulations of ramosetron and a
pharmaceutically acceptable salt thereof including currently
marketed ramosetron hydrochloride are found to slightly form
decomposition products upon irradiation with light, they are
stable under a temperature/humidity storage condition. The
present inventors made investigations about formulations
optimum to adaptation diseases for which an effect is expected

at a low dose, such as irritable bowel syndrome and knew that
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rbic acid gives rise to a remarkable stabilizing effect against
re/hum dity. The present inventors further nade investigations
stabilizing effect by propyl gallate. As a result, it has been

dly found that propyl gallate gives rise to a far remarkable
ng effect as conpared with the stabilizing effect against
re/hum dity by enolic acids that give rise to an excell ent

ng, effect, such as ascorbic acid and erythorbic acid. The present
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been found that ascorbic acid gives rise to a remarkable
stabilizing effect against temperature/humidity. The present
inventors further made investigations about the stabilizing
effect by propyl gallate, As a result, it has been
unexpectedly found that propyl gallate gives rise to a far
remarkable stabilizing effect as compared with the
stabilizing effect against temperature/humidity by enolic
acids that give rise to an excellent stabilizing effect, such
as ascorbic acid and erythorbic acid. The present inventors
further made extensive and intensive investigations. As a
result, it has been surprisingly found that hydroxycarboxylic
acids or esters thereof such as citric acid (hydrate), citric
acid (anhydride), tartaric acid, and carboxymethyl cellulose,
aliphatic carboxylic acids or esters thereof, acidic amino
acids, and carboxyl group-containing high-molecular
substances such as carboxymethyl cellulose give rise to an
extremely excellent stabilizing effect against

temperature/humidity as compared with aromatic carboxylic

her eof such as propyl
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extrenely remarkable |light stabilizing effect. Specifically, this invention
has been acconplished based on the foregoing findings and is to provide:
1. A stable oral solid drug conposition of ranpsetron or a
pharmaceutically salt thereof, which is characterized by containing one or
two or nore nenbers selected fromthe group consiting of an aliphatic
carboxylic acid or an ester thereof, a hydroxycarboxylic. acid or an ester
thereof, an acidic amno acid, an enolic acid, an aronmatic carboxyl
conmpound or an ester thereof, and a carboxyl group-containing

hi gh- ol ecaF3fS SbRsRES phepeefalsiehorad pobpeldigad ladmpois $d oibed
ranosetron or a pharnaceutically salt thereof, which is characterized by
cont ai ni ngaleeecor two or nore nenbers selected fromthe group consisting
of a hydroxycarboxylic acid or an ester thereof, an enolic acid, an

aromatic carboxyMorespeornd ¥ paesesteinveiepeal hafdd L2600 that 1
gr oup- cont ai ni ng hi gh-nol ecul ar substance; 5 3. A stable oral solldjdrug
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characterized by containing one or two Or nore nembersS selecte t he
Car boxyl _oroup sonti B AT SRCRCREL G 85 el e 88 SR ag Pt istbosi ¢ 1 on
cater i o e or i Sanipm (PER Nt o eBPEB: et r cHPTHRY GO BEneTiSH ng of
mal ei c adﬁ%armaceutically acceptable salt, there gives rise to an
extremely remarkable light stabilizing effect.
Specifically, this invention has been accomplished
based on the foregoing findings and is to provide:
1. A stable oral solid drug composition of ramosetron or
a pharmaceutically salt thereof, which is characterized by
containing one or two or more members selected from the group
consisting of an aliphatic carboxylic acid or an ester thereof,
a hydroxycarboxylic acid or an ester thereof, an acidic amino
acid, an enolic acid, an aromatic carboxyl compound or an ester
thereof, and a carboxyl group-containing high-melecular
substance;
2. A stable oral solid drug composition of ramosetron or
a pharmaceutically salt thereof, which is characterized by
containing one or two or more members selected from the group
consisting of a hydroxycarboxylic acid or an ester thereof,
an enolic acid, an aromatic carboxyl compound Or an ester
thereof, and a carboxyl group~containing high-molecular

substance;



mal oni ¢ acid, succinic acid, and fumaric acid; 5. The drug conposition as
set forth above in 1, wherein the hydroxycarboxylic acid or its ester is
one or two or nore nmenbers selected fromthe group consisting of tartaric
acid, malic acid, and citric acid; 6. The drug conposition as set forth
above in 1, wherein the hydroxycarboxylic acid or its ester is one or two
or nore nenbers selected fromthe group consisting of tartaric acid and
citric acid; 7. The drug conposition as set forth above in 1, wherein the
acidic amupo acid is artic acid. o |utamic acjd; 8 The dru

conposi ti on” as ts?%k?af %%]Vclesc?]lrf(i,é%ﬂ%r%‘?rﬁpo?% Whdt FARGIEFEORr bi ¢
acid or erythorbic acid; 9. The druggconposition as set forth above in 1,

wherein thePRRORBEPEt EGRbOXyFabnbBEREOS, Mhd cBstisr charanteuizedd  or
propyl gallate; 10. The drug conposition as set forth above in 1, wherein 6

t he car boxg¢nigbupRg CuTe Amitng oF giermimemidens selectirdefrom The wouret hyl
cellulose or alginic acid; 11. The drug conposition as set forth above in

any one ofcorsiotify otharkeydrdiw: xnmopntit g ialoukn elsteret Rer&wd Hid nor e
menbers sel ected fromthe group consisting of an aliphatic carboxylic acid

or an estef ¢dEseof1 @r@ﬂ?{’-@éﬁ@@iﬁ)ﬁﬁg"hﬂgﬁchgle@ﬁléﬂ 8abekahbereof, an
acidic amno acid, an enolic acid, an aromatic carboxyl conpound or an
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the aliphatic carboxylic acid or its ester is one or two or
more members selected from the group consisting of maleic acid,
malonic acid, succinic acid, and fumaric acid;
5. The drug composition as set forth above in 1, wherein
the hydroxycarboxylic acid or its ester is one or two or more
members selected from the group consisting of tartaric acid,
malic acid, and citric acid;
6. The drug composition as set forth above in 1, wherein
the hydfoxycarboxylic acid or its ester is one or two or more
members selected from the group consisting of tartaric acid
and citric acid;
7. The drug composition as set forth above in 1, wherein
the acidic amino acid is aspartic acid or glutamic acid;
8. The drug composition as set forth above in 1, wherein
the encolic acid is ascorbic acid or erythorbic acid;
9. The drug composition as set forth above in 1, wherein
the aromatic carboxyl compound or its ester is phthalic acid

or propyl gallate;

10. The drug composition as set forth above in 1, wherein



by weight in the preparation; 12. 'The drug conposition as set forth above
in any one of 1 to 11, wherein the conpoundi ng anount of ranbsetron or its
pharmaceutically acceptable salt is fromO0.0001 to 0.5 %by weight in the
preparation; 13. The drug conposition as set forth above in 12, wherein

t he conpoundi ng anount of ranosetron or its pharnmaceutically acceptable
salt is from0.0005 to 0.05 %by weight in the preparation; 14. The drug
conposition as set forth above in any one of | to 13, further containing a
| i ght stab'ﬂézgg' %5. The drug caqnpositio .a% set forth above in 14,
wherein tHeC| FERPCEY AnigE IR 92 019 t WIBr MR PEY MR RDE && e from
the group co sistinghgi éehho¥/iron sesqui oxi de, red iron sesquioxide, and
titani um ox3HROXYBS t SBtLP2aEPoRT nBLHSBL6f @8Adéral solid drug
conposition 7 of ranosetron or a pharmaceutically acceptable salt thereof,
whi ch is chhr act®r¢ 2B yCempPPoLREPmgadneebrfenih crbone eln nemperne saf ect ed
fromthe group consisting of an aliphatic carboxylic acid or an ester

t her eof , al hyarldxywhelreiyl tbeacompoondang est@unt heff eofe, cantaci 6 quard no
acid, an enolic acid, an aromatic carboxyl conmpound or an ester thereof,

and a car membergr sebecostiat rbngthieggrdnpbe cunan stubst ¥Fcein b ighetic
stabilization nethod as set forth above In 16, wherein the aliphatic

car boxyl i ccagbdhk 1 1.¢ taicRE 0 ah e @herllWE 08 WP L FPEPRESky el & from
t he group consi sting of
or an ester thereof, an acidic amino acid, an enolic acid, an
aromatic carboxyl compound or an ester thereof, and a carboxyl
group-containing high-molecular substance is from 0.01 to 90 %
by weight in the preparation;
12. ‘The drug composition as set forth above in any one of
1 to 11, wherein the compounding amount of ramosetron or its
pharmaceutically acceptable salt is from 0.0001 to 0.5 % by
weight in the preparation;
13, The drug composition as set forth above in 12, wherein
the compounding amount of ramosetron or its pharmaceutically
acceptable salt is from 0.0005 to 0.05 % by weight in the
preparation;
14. The drug composition as set forth above in any one of
1l to 13, further containing a light stabilizer;
15. The drug composition as set forth above in 14, wherein
the light stabilizer is one or two or more members selected
from the group consisting of yellow iron sesquioxide, red iron

sesquioxide, and titanium oxide;

i6. A stabilization method of an oral solid drug composition



mal ei ¢ acid, malonic acid, succinic acid, and fumaric acid; 18. The
stabilization nethod as set forth above in 16, wherein the

hydr oxycar boxylic acid or its ester is one or two or nore nenbers sel ected
fromthe group consisting of tartaric acid, malic acid, and citric acid;
19. The stabilization nethod as set forth above in 16, wherein the acidic
amno acid is aspartic acid or glutamc acid; 20. The stabilization nethod
as set forth above in 16, wherein the enolic acid is ascorbic acid or
erythorbic acid; 21. The stabilization nmethod as set forth above in 16,
wher ei n t hef aranes¢treardwsey Pheompoend icalilysaeseptabde phlhatherecfd or
propyl gallate; 22. The stabilization nethod as set forth above in 16,

wher ei n t hehtahbdsy|clyymgranidead nbpg chingbunaliagulaale Sosubsbartae mére

car boxymet hyl cellulose or alginic acid; 23. The stabilization nethod as

set forth pbeNersnsan¥ceBl fobmléhle0 FoupMmalittlihg X maungd fiohamunt of
one or two or nore nenbers selected fromthe group consisting of an
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an ester thereo an acidic amno acid, an eno rom I'c
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group-containing high-molecular substance;
17. The stabilization method as set forth above in 16,
wherein the aliphatic carboxylic acid or its ester is one or
two or more members selected from the group consisting of
maleic acid, malonic acid, succinic acid, and fumaric acid;
18. The stabilization method as set forth above in 16,
wherein the hydroxycarboxylic acid or its ester is one or two
or more members selected from the group consisting of tartaric
acid, malic acid, and citric acid;
1%, The stabilization method as set forth above in 16,
wherein the acidic amino acid is aspartic acid or glutamic
acid;
20. The stabilization method as set forth above in 16,
wherein the enolic acid is ascorbic acid or erythorbic acid;
21. The stabilization method as set forth above in 16,
wherein the aromatic carboxyl compound or its ester is
phthalic acid or propyl gallate;
22. The stabilization method as set forth above in 16,

wherein the carboxyl group-containing high-molecular



Its pharmaceutically acceptable salt is fromO0.0001 to 0.5 % by weight in
the preparation; 25. The stabilization nethod as set forth above in 24,
wherei n the conpoundi ng anount of ranpsetron or its pharnaceutically
acceptable salt is fromO0.0005 to 0.05 %by weight in the preparation; 26.
The stabilization nmethod as set forth above in any one of 16 to 25,

further conmpounding a light stabilizer; and 27. The stabilization nmethod
as set forth above in 26, wherein the light stabilizer is one or two or
nore nenbers selected fromthe group consisting of yellow iron

sesqui oxi deybstatce ron seshpkpxetiylacdlliulaseuaroxidéniknagederal , it is
considered that an antioxidant is classified into three categories In view

of its meci@ni smrd & A0 0t ddRkidinbdNa sKakhatsut hVabyee iR anfdaul ation
Materials 11", page 310, published on Cctober 28, 1990 enunerates (1)

subst ances, # had 3y © 20X 4lzed i EQB' 8bm BEnéiﬂghEﬁié%ﬁ%a{J?at%nés %‘(‘gﬁl&f 5

oxi dation, to consunmg oxygdgen an pro ect t
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gal | ate) r&ﬁt%%bsFé y&ﬁé? lﬂotoﬁave 3n §ﬁF|IbX|g5ﬂFe§Etioﬁ'alone
but, when conbined wth an ant|OX|dant reinforce its anti-oxidant action
(for exarﬁﬂ%‘owlg?%l’%l%faﬂ%o?ﬁnﬁﬂ ce%Frﬂli Phegarls anmaddig amino

acid, an enolic acid, an aromatic carboxyl compound or an ester
thereof, and a carboxyl group-containing high-molecular
substance is from 0.01 to 90 % by weight in the preparation;
24. The stabilization method as set'forth above in any one
of 16 to 23, wherein the compounding amount of ramosetron or
its pharmaceutically acceptable salt is from 0.0001 to 0.5 %
by weight in the preparation;
25. The stabilization method as set forth above in 24,
wherein the compounding amount of ramosetron or its
pharmaceutically acceptable salt is from 0.0005 to 0.05 % by
weight in the preparation;
26. The stabilization method as set forth above in any cne
of 16 to 25, further compounding a light stabilizer; and
27. The stabilization method as set forth above in 26,
wherein the liéht stabilizer is one or two oOr more membérs
selected from the group consisting of yellow iron sesquioxide,
red iron sesquioxide, and titanium oxide.

In general, it is considered that an antioxidant is

classified into three categories in view of its mechanism of



acid). The nechani sm of stabilization of ranpsetron or its
phar maceutical ly acceptable salt has not been clarified in detail vyet.

However ,
have an a
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in view of the fact that citric acid that does not substantially
nti-oxi dant action alone brought stable ranosetron fornulations
as conpared wth other antioxidants, it is estimated that the suppression
of deconposition under a tenperature /hum dity storage condition
made based on nmere suppression of oxidative deconposition. Incidentally,
urpose of |owering vascular stinulation of injection preparations

cont ai Ni NG iSAT Ot ONTPakHBEAPIN HAliAGARIST , vihene i1 ,di s¢lbesRd a3 on

i nvention
serotonin
citric ac
However ,
respect t
stabl e or
hydr ochl o9
i nventi on
containin
optically
wat er - so
di fferent

related to an injection preparation containing a specific

M AHAGON G arksia@ep@mhydﬁhsé@gﬁg olorproétaggé %é g@fgggg)a

id salt and haV|ng a pH adj uste rom3 to
C ve ent fro this invention
e LDV eRhb8Pahaed bhakelire BOMIINS ARVELERT obl bl
nulatlons at a |l.ow content of ranobsetron

|
el (R, B BR8K, T) Rt e Cohalas | ekiBer 4584 an

related to a stable drug conposition against racem zation
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active substance and is racem zed in fornmulation, and a
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fromthe technol ogy for
considered to react as a receptor of a free radical, to

intercept chain reaction (for exanmple, lipophilic
antioxidants such as propyl gallate}), and (3) substances that
do not have an anti-oxidant action alone but, when combined
with an antioxidant, reinforce its anti-oxidant action (for
example, synergists of lipophilic antioxidants such as citric
acid). The méchanism of stabilization of ramosetron or its
pharmaceutically acceptable salt has not been clarified in
detail yet. However, in view of the fact that citric acid that
does not substantially have an anti-oxidant action alone
brought stable ramosetron formulations as compared with other
antioxidants, it 1is estimated that the suppression of
decomposition under a temperature/humidity storage condition
is not made based on mere suppression of oxidative
decomposition.

Incidentally, for the purpose of lowering wvascular
stimulation of injection preparations containing a serotonin
receptor antagonist, there is disclosed an invention related

to an injection preparation containing a specific serotonin
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suppressing the racem zation with respect to the technical problens.

addi ti on,

the present inventors carried out clinical tests against

In

patients of diarrhea -predomnant irritable bowel syndrome over 12 weeks

usi ng the

foregoing stabilized formulation of |ow content ranpsetron

hydrochloride. As a result, remarkable effectiveness has been confirned,

| eading t

o acconplishnment of this invention. Specifically, this invention

is concerned with: 28. A pharmaceutical conposition for therapy of
di arrhea-predom nant irritable bowel syndrone, containing from0.002 to
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di arrhea-predonm nant irritable bowel syndrone; or

at a low content of ramosetron hydrochloride against
temperature/humidity.

Also, there is disclosed an invention related to a
stable drug composition agéinst racemization containing
cilansetron as a 5-HT receptor antagonist, which is an
optically active substance and is racemized in formulation,
and a water-soluble acidic substance (JP-A-11-92369}.
However, this invention is different from the technology for
suppressing the racemization with respect to the technical
prcblems.

In addition, the present inventors carried out clinical
tests against patients of diarrhea-predominant irritable
bowel syndrome over 12 weeks using the foregoing stabilized
formulation of low-content ramosetron hydrochloride. As a
result, remarkable effectiveness has been confirmed, leading
to accomplishment of this invention.

Specifically, this invention is concerned with:

28. A  pharmaceutical composition for therapy of
diarrhea-predominant irritable bowel syndrome, containing

from 0.002 to 0.02 mg of ramosetron hydrochloride as a daily
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31. Use of fromO0. 002 to 0. 02 ng of ranmpsetron hydrochloride as a daily
dose or an equival ent nolar anount of ranmpbsetron or its pharmaceutically
acceptabl e other salt for the manufacture of a nedi canent for the

i nprovenent of diarrhea synptomof irritable bowel syndronme. Also, this

I nvention is concerned with: 32. A therapeutic nethod of

di arrhea-predomnant irritable bowel syndrone, including adm nistering a
patient with from 0.002 to 0. 02 ng of ranpbsetron hydrochloride as a daily
dose or an equivalent nolar amount of ranbsetron or its pharnmaceutically
accept abl eogichesr saht ;eqrid?l &3t Wolappramaurg: nef hodmosedirary hea sysept om of
irritable bowel syndrone, including admnistering a patient with from

0.002 to %h@%ﬂﬂ:&ftirﬁm%ﬁt r 9cdyespTdl optHeras saldai las dogge  actawe
equi val ent nol ar anount of ranpbsetron or its pharmaceutically acceptable

ot her salt . g f ranosetron hydrochl oride exhibited by the
clinical Hng}@%%%h qu¥ﬁ Test Exanple 2 described later is 0.005 ng and

0.01 ng faqr, oral, adm ni stration, on . Ve L0, Vi ew. fact
that the 25%1niéﬁréh?EWF%ﬁ&%ﬂc%bSCgﬁﬁnggég eggﬁfr%ﬁ ?égbgé p%§%§%§§tic
effect conparable to that . in the admnistrat ion of 0. 1 , fectivene
s s can b&NRYFLPE é&ﬁé%?@éeéVEﬁﬂiﬁy r&ﬁﬁ?o??ﬁgFéP§nﬂa$?o%ﬂgﬁH{.tﬂlso,
the subject of Test Exanple 2 is the Japanese adult patients, possibility
that the &ptdmme deEereBoshtrareRYESorbirRddes @8 12 4alkgdeseelr 3Ad t he

opti mum dose to Europeans and Americans '
equivalent molar amount of ramosetron or its pharmaceutically

acceptable other salt as an active ingredient.

Also, this invention is concerned with:
30. Use of 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 for the
manufacture of "a medicament for the treatment of
diarrhea-predominant irritable bowel syndrome; or
31. Use of 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 for the
manufacture of a medicament for the improvement of diarrhea
symptom of irritable bowel syndrome.

Also, this invention is concerned with:
32. A therapeutic method of diarrhea-predominant irritable
bowel syndrome, 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; or

12



may often be twi ce that to Japanese. Accordingly, though the dosage of
ranosetron hydrochloride is especially preferably in the range of from
0.002 to 0.02 ng per day, it is thought that it is possible to inprove
di aorrhea -predom nant irritable bowel syndrone or diarrhea synptom of
irritable bowel syndrone at a dose falling within the range of from 0.001
to 0.05 ng per day dependi ng upon the age or racial difference of a
patient. The oral drug conposition of this invention will be 13 descri bed
bel ow. Ranpsetron to be used in this invention is a drug _cqnpaund .having
the foregotthy cmﬁﬁ%ﬁﬂr?%&ﬁga%ﬂtﬁ%gc??bgaaFﬁheExéﬁBP§°E4Pféﬁg&%ﬂ£%le
JP-B-6-25153, and specific exanples of its pharnmaceutically acceptable
sal ts i nclhakekayndeimes nigraludiang ddnsiyeks tar Hydlrd @ terant aditd uric
aci d, phosphoric acid, and hydrobrom c acid; salts of organic acids such
as aceti @ .aQ02,toXallx maciod, ramosehiron heddechilorideazs dd deml lay closeci d,
malic acid, fumaric acid, tartaric acid, and nethanesulfonic acid; and

salts of apt dignankég@iagiénsuchodsr ghmbantc ati d randsaspant i oraciits O
t hese, marketed ranosetron hydrochloride is preferable. Al so, ranpsetron

or its phHImESLAEAAY1 AC5eBEBPAG SabthEaNsheeasi |y obtained according
to the production process described in the above-cited patent docunent.

The amount of raﬁ?é?forﬁ%{%e]%f!J%a?md&%%{{%&%W%Hl%ri@f&@%i‘ﬁ&%e@%}r 1R be

used is not particular rmte

clinical test results in Test Example 2 described later is
0.005 mg and 0.01 mg for oral administration once a day.
However, in view of the fact that the administration of 0.005
mg revealed a remarkable therapeutic effect comparable to that
in the administration of 0.01 mg, effectiveness can be further
expected even in an approximately half amount. Also, the
subject of Test Example 2 is the Japanese adult patients,
possibility that the optimum dose to children is further small
is suggested, and the optimum dose to Europeans and Americans
may often be twice that to Japanese. Accordingly, though the
dosage of rémosetron hydrochloride is especially preferably
in the range of from 0.002 to 0.02 mg per day, it is thought
that it is possible to improve diarrhea-predominant irritable
bowel syndrome or diarrhea symptom of irritable bowel syndrome
at a dose falling within the range of from 0.001 to 0.05 mg
per day depending upon the age or racial difference of a

patient.

The oral drug composition of this invention will be

13



as it is an effective amount. In particular, though it was found that
ranosetron or its pharmaceutically acceptable salt 1is unstable against
tenperature/humdity in lowdose fornmulations, it is estinmated that this
matter is a substantially inherent problemeven in high-dose formulations,
and therefore, a simlar stabilizing effect can be expected. Accordingly,
the use anmobunt thereof is not limted to an effective anpbunt agai nst
adaptation di seases of irritable 14 bowel syndrome but includes effective
amounts of the conventional goods on the market. Concretely, the anount of
ranoset r onlegrcritteedlsamceuti cal |y acceptable salt to be conpounded is
preferably fromO0.0001 to 0.5 ng, nore preferably fromO0.0001 to 0.25 % by
wei ght, and furtfagiosgumsrer abl bef rosed. iB00hi® OnvehtYohy iwei ghtdriuy t he
preparation. Also, when the amount of rampsetron or its pharmaceutically

accept abl &s@ldurdd hlaﬁrﬂﬁ;e@hles f@%@l’;@iﬁ@dchémiééﬂsn@fﬁe WHd ddsrbeat iion, it
Is specifically from0.T to 0 gg, nore preferably from0.1 to 250 j Ag,

and further, a&ﬁalf enabl i £r p 5PtE 6295Y83 Thea Gprgqund EQ?H@EQQ'& ZiRg

ranosetron, i'$ used is invenfion, Ts a specl conmpound havi ng
O e R ”bé%é’ta 2ot 3255%%?@"'%??#%%2%2%[ g
Gotai | s AHAR D moRYRFAPBROTT FraGrd, oF BhEdReed AR pRAFSENR: ; -
or tri-carboxylic acids, and )
acid, and hydrobromic acid; salts of organic acids such as
acetic acid, oxalic acid, succinic acid, citric acid, maleic
acid, maiic acid, fumaric acid, tartaric acid, and
methanesulfonic acid; and salts of acidic amino acid such as
glutamic acid and aspartic acid. 0f these, marketed
ramosetron hydrochloride is preferable. Also, ramosetron or
its pharmaceutically acceptable salt can be easily obtained
according to the production process described in the
above-cited patent document.
The amount of ramosetron or its pharmaceutically
acceptable salt to be used is not particularly limited so far
as it is an effective amount. In particular, though it was
found that ramosetron or its pharmaceutically acceptable salt
is unstable against temperature/humidity in low-dose
formulations, it 1is estimated that this matter 1is a
substantially inherent problem even in high-dose formulations,
and therefore, a similar stabilizing effect can be expected.

Accordingly, the use amount thereof is not limited to an

effective amount against adaptation diseases of irritable
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ic acid are preferable. As the ) ,
Also, when the amount of ramosetron or its pharmaceutically

acceptable salt to be used is expressed in terms of unit
formulation, it is specifically from 0.1 to 500 pg, more
preferably from 0.1 to 250 ug, and further preferably from 1
to 50 pg.

The compound for stabilizing ramosetron, which is used
in this invention, is a specific compound having a carbonyl
group as described previously and stabilizes ramosetron or its
pharmaceutically acceptable salt. Specific examples of the
specific compound having a carbonyl group include aliphatic
carboxylic acids (in detail, saturated or unsaturated, linear
or branched aliphatic mono-, di- or tri-carboxylic acids, and
especially aliphatic carboxylic acids having from 3 to 36
carbon atoms) or esters thereof, hydroxycarboxylic acids (in
detail, saturated or unsaturated, linear or branched
aliphatic hydroxymono-, di- or tri-carboxylic acids, and
especially hydroxycarboxylic acids having from 3 to 36 carbon
atoms) or esters thereof, acidic amino acids, enolic acids,

aromatic carboxyl compounds (in detail, aromatic mono-, di-
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hydr oxycar boxylic acids, tartaric acid, malic acid, and citric acid are
preferable, with tartaric acid and citric acid being further preferable.
As the acidic amno acids, glutamc acid and aspartic acid are preferable.
As the aromatic carboxyl conpounds, phthalic acid and propyl gallate are
preferable, with propyl gallate being further preferable. As 16 the

car boxyl group-containing high-nol ecul ar substances, carboxynethyl
cellulose and alginic acid are preferable, with carboxynethyl cellul ose
bei ng further preferable as. the enolic_acids, ascorbic acid and
eryt hor bi ohdd HaF Cﬁ"r)@flé? él?lléls whek I&%%é’reolsc‘:‘bé@ll&uﬁéi%ﬁlfihr%‘h@rlkyl
preferable. Wth respect to the foregoi ng carbonyl conpound, it is
clarified graep hMakided rem anky dr péégonr@bomm Wahﬁdr@fcylc@p@um lan<ht i on,
such as citric acid hydrate or citric anhydride, also exhibit the

stabi li zi ngspéteellpf arbmaticnweeantbanyliandaal ds ohalnidgat isgm ahhydr iales, or
m xtures thereof are included. Al so, though the high-nolecular substances

are not pacdirisstharl ytbhejtedow th eespest teohéheof fegr aadof padpwmeyzati on
and nol ecul ar wei ght, in the case of carboxymethyl cellulose, the weight

aver age "%F&\&'%aéoﬂ‘@éﬂﬁ'in Irﬁgqﬁn&ﬂ@édayaprs%fb%rt%%ésab%eéé%&% A in

t he case g|n|c aci d; the wei ght average nol ecul ar wei ght

especially 0 n npound
t hat stab|?$é2%§ B Bpg%eg ngggﬁﬁggﬁggeu¥lQQﬁfgggggggfggﬁe sa fﬁfs not
limted sotﬁar 88 It |s an anmount at which the conpound

Above all, as the specific compound having a carbonyl
group, hydroxycarboxylic acids or esters thereof, carboxyl
group-containing high-molecular substances, aromatic
carboxyl compounds or esters thereof, and enolic acids are
preferable; especially, hydroxycarboxylic acids or esters
thereof, carboxyl group-containing high-molecular substances,
and aromatic carboxyl compounds or esters thereof are
preferable; and optimally, hydroxycarboxylic acids or esters
thereof and carboxyl group-containing '~ high-molecular
substances are further preferable.

As the aliphatic carboxylic acids, maleic acid, malonic
acid, succinic acid, and fumaric acid are preferable. As the
hydroxycarboxylic acids, tartaric acid, malic acid, and
citric acid are preferable, with tartaric acid and citric acid
being further preferable. As the acidic amino acids, glutamic
acid and aspartic acid are preferable. As the aromatic
carboxyl compounds, phthalic acid and propyl gallate are

preferable, with propyl gallate being further preferable. As
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stabilizes ranpsetron or its pharnmaceutically acceptable salt (preferably
ranoset ron hydrochl oride). The conpounding anount is fromO. 01 to 90 % by

wei ght ,

additives are not particularly limted

and preferably fromO. 01 to 50 %by weight in the preparation,
and in view of the productivity, it is further preferably fromO0.1 to 10 %
by 17 weight . Various drug additives are properly used in the oral
drug conposition of this invention to prepare a formulation. Such drug

acceptabl e additives. Exanples thereof include excipients, binders,
di si nt egr &hiengcavlgeny$, smup-agemainiiowhighagedesulan | shbstbnseeset eners,
| ubricants, and col oring agents. Exanples of excipients include
caydioxhviiettydetklll adese and adeyiysitcabti dearelprafesablle,sedibht ol ,
and D-mannitol. Exanples of binders include hydroxypropyl nethyl cellul ose,

flavors,
| act ose,

hydr oxypr Wb

solid

so far as they are pharnaceutically

oXEetingse cefA\U1dRe beldlgy tuRthed peREeramihy! alsel | Hkose,

and gum ar abi c. "Exanpl es of disintegrating agents include cornstarch,

tato st : I : | .
potalo st arch a1l beses caigEblone AeaCidil cauimbhase soddmue

crosscar nel

ose sodiu stitution degree

oXyprop

and crosspovi done. Exanpl es of .sour ts. ing cltric ' tartaric
acid, and ﬁﬁiqgﬁg;%i %ﬁ?%ﬁl?ﬂaéﬁgﬂbelQ§né&¥¥he Lééf%é%ﬁ%ﬁﬁ'

bi carbonat e. Exanples of art

S
gl yoyrrhizin  diBePaesBRe tatBat Paro T eI CarRPIHa RGN

oW ng ageht's i nc

clarified that hydrates or anhydrides free from water of
crystallization, such as citric acid hydrate or citric
anhydride, also exhibit the stabilizing effect of this
invention, and all of hydrates, anhydrides, or mixtures
thereof are included. Also, though the high-molecular
substances are not particularly limited with respect to the
degree of polymerization and molecular weight, in the case of
carboxymethyl cellulose, the weight average molecular weight
is especially preferably about 110,000, and in the case of
alginic acid, the weight average molecular weight 1is
especially preferably about 200,000.

The compounding amount of the compound that stabilizes
ramosetron or its pharmaceutically acceptable salt is not
limited so far as it is an amount at which the compound
stabilizes ramosetron or its pharmaceutically acceptable salt
(preferably ramosetron hydrochloride). The compcunding
amount is from 0.01 to 90 % by weight, and preferably from 0.01
to 50 % by weight in the preparation, and in view of the

productivity, it is further preferably from 0.1 to 10 % by

17
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flavors include I enon, lenon ' linme, orange, and nenthol. Exanples of

| ubricants include magnesi um stearate, calcium stearate, sucrose fatty
acid esters polyethylene glycol, talc, and stearic acid. Incidentally, as
the coloring agents, 18 for exanple, yellow iron sesquioxide, red iron
sesqui oxi de, titanium oxide, Food Yellow No. 4 and No. 5, Food Red No. 3
and No. 102, and Food Blue No 3 can be used. Especially, it is confirmnmed
that when yellow iron sesqui oxide, red iron sesquioxide, or titanium oxide
i's conpounded, there gives rises a remarkable |ight stabilizing effect,
and t hesevwed@hdri ng agents also act as a |light stabilizer. The drug
additives can be properly added in an adequate anmount singly or in

conmbi nati ons of Viawd.cors by tavtidofve STharelrpgorenposiusedninf thei oriadvent i on
can be produced by a nethod that is known itself and can be forned into,
for exanpcAid pewdercompdéabtedn aof i kipicoatrdehabbet ,ta pliegiareegrabl e
tablet in oral cavity, or the like. Wth respect to disintegrable tablets

in oral caydnhl i, dudipang 94 e6ivas & rderst gRad i @mh iNenemakedno
particular limtations. For exanple, the drug conposition of this

i nvention r i-nt.0 IS g t ' r |
accordi ng S%gn{%}g LQPS?%Xt a%tc?. @1‘% 6(:2%@91%5’181% P%tgééﬁétél\lgl‘%ggg%@éﬁg U. S.

Cent el Db LR A DB tpomiiig o

filmcoating 1s f“JJHé”ﬁJénE%i %ﬂo%%%%#a%g%kgae E%Q%%cﬁ%qlg&%ekgngg%k

cavity, t e
flavors, lubricants, and coloring agents. Examples of
excipients include lactose, crystalline cellulose,
microcrystalline cellulose, D-sorbitol, and D-mannitol.
Examples of binders include hydroxypropylmethyl cellulose,
hydroxypropyl cellulose, povidone, polyvinyl alcohol, methyl
cellulose, and gum arabic. Examples of disintegrating agents
include cornstarch, potato starch, carmellose, carmellose
calcium, carmellose sodium, crosscarmellose sodium,
low-substitution degree hydroxypropyl <cellulose, and
crosspovidone. Examples of sour agents include citric acid,
tartaric acid, and malic acid. Examples of blowing agents
include sodium bicarbonate. Examples of artificial
sweeteners include saccharin sodium, glycyrrhizin
dipotassium, aspartame, stevia, and thaumatin. Examples of
flavors include lemon, lemon lime, orange, and menthol.
Examples of lubricants include magnesium stearate, calcium

stearate, sucrose fatty acid esters, polyethylene glycol,

talc, and stearic acid. Incidentally, as the coloring agents,
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enuner at ed production processes by perform ng wet granulation as a binding
| i quid containing ranosetron or its pharmaceutically acceptable salt and a

part or the whole of 19 a coloring agent at the time of granul ation,

granulation of a coloring agent-containing powder with a binding liquid

contai ning ranosetron or its pharmaceutically acceptable salt. The

addi tion anount of the coloring agent is adequately determ ned according
to the kind of the coloring agent or the addition nethod. For exanple,

the case of filmcoating, the addition amount of the col oring agent

usual |y friom @xayple,o YEG 1evhyi nesl Giesdudsk isicof asgbily ofy §@sQua®xise2 % by
wei ght based on the whol e of the conposition. In the case of performng

wet granultattizoniwas @xidedi Fegpd iYal dbw i aihiangl Nantsetfood ded . 3

pharmaceutically acceptable salt and a part or the whole of a coloring

matter at drfe Nd.maodf, ananFbat Blue M6 Ieta@snulsdd on Bfpert iGQll0s,i Ag

matter-cont aining powder wwth a binding |iquid containing ranosetron or

its phar@&eeéhfﬁkﬂngda%ﬁ&ta#}l&s 1108 raddidd £ Ao, ofeliha rogol Ori ng
agent is usually fron10 % by wei ght, and preferably fron10 2 to 10

% by weig é%ﬁﬁf&f&? Weﬁz'tsnﬁz mtohﬁeld%or&psos%&ga&ng@&'ehmw he

producti vi her preterably from to by wei

exanpl e, the rocess Q ses a step i.ssal vin suspe d|
ranoset r on“dsr t & Bﬁ%?ﬁggéﬁ?l ?aliq a cgpt gtﬁzéngal ?ggﬁatbpt%}b&lnaltl%%,se
organic acid and a coloring agent in purjfied water.and a s
sp?aylng tQR;%ﬁ&ﬂﬁxﬁg%@ﬁﬁoﬁgsggPﬁfl ; Lﬂ@%%n%?%? Hhtdra L drug

additives can be properly added in an adequate amount singly
or in combinations of two or more thereof.

The drug composition of this invention can be produced
by a method that is known itself and can be formed into, for
example, a powder, a tablet, a film-coated tablet, a
disintegrable tablet in oral cavity, or the like. With respect
to disintegrable tablets in oral cavity, a lot of technologies
are developed, and there are no particular limitations. For
example, the drug composition of this invention can be formed
into a disintegrable tablet in oral cavity according to U.S.
Patent No. 5,466,464, U.S. Patent No. 5,576,014, U.S. Patent
No. 6,589,554, WO 03/009831, and WO 02/082057.

As the method of adding a coloring agent, in addition
to film coating, in the case where film coating is difficult
as in quick disintegrable tablets in oral cavity, there are
enumerated production processes by performing wet granulation
as a binding 1liquid containing ramosetron or its

pharmaceutically acceptable salt and a part or the whole of
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powder havi ng an excipient and optionally,
agent conpounded therein in a wet granulator such 20 as a fluidized bed

granul at or and then dryi ng.

t he usual

conposition of ranpbsetron or its pharnaceutically acceptable salt of this

i nvention

description of the’invention regarding the drug conposition. BEST MODE FOR

CARRYI NG QT aT'é%1'o'}l\ih%§T}a§élnEhJﬁc%ﬂt®mtdgo BoWddr he thult Behadegcniibed dbel ow

with reference tot ow ng Exanples, Conparative Exanpl’es and Test

CHeT S BB R SR TR B P P
y wei ght.

wet granul ation. The stabilization of the oral solid drug

L£ap1beifarddac auttihy tiike setdiethdesdrdedrahaygrianulishidéon

Co rat i Ex | 1 Ra hyd hl ori de:
Lact ose: §31[epa1g$ EE&Iagg@ﬁ“’gﬁyleo%eIqhﬁngé‘giéggﬁﬁyﬁé%%%ﬁ%W%PPO 2 SRR

sesqui oxide: 0.2 parts Titaniumoxide: 10 parts Light silicic anh¥pride:

0.3 parts

determined according to the kind of the coldéring agent or the
addition method. For example, in the case of film coating,
the addition amount of the coloring agent is usually from 0.01
to 10 % by weight, and preferably from 0.05 to 2 % by weight
based on the whole of the composition. In the case of
performing wet granulation as a binding liquid containing
ramosetron or its pharmaceutically acceptable salt and a part
or the whole of a coloring matter at the time of granulation,
or wet granulation of a coloring matter—containing powder with
a binding liquid containing ramosetron or its
pharmaceutically acceptable salt, the addition amount of the
coloring agent is usually from 0.1 to 20 % by weight, and
preferably from 0.2 to 10 % by weight based on the whole of
the composition, and in view of the productivity, it is further
preferably from 0.2 to 5 % by weight. For example, the process
comprises a step of dissolving or suspending ramosetron or its
pharmaceutically acceptable salt and optionally, an organic
acid and a coloring agent in purified water and a step of
spraying the subject aqueous solution or suspension into a

powder having an excipient and opticnally, an organic acid and

a coloring agent compounded therein in a wet granulator such

20

an organic acid and a coloring

Pharmaceutically acceptable drug additives may
be uniformy dispersed in and added to the subject aqueous sol ution or

suspensi on and/or powder to be fluidized. The subject aqueous
suspensi on can be used in a concentration as a binder to be enployed in

sol ution or



21 Three parts of hydroxypropyl cellulose and 0.02 parts of ranosetron
hydr ochl ori de were dissolved in 35 parts of water with stirring using a
magnetic stirrer, with which were then kneaded 10 parts of titanium oxide
and 0.2 parts of yellow iron sesquioxide using a triturator, to prepare a
spray liquid (hydroxypropyl cellul ose, concentration: 8 % by wei ght)

Next, 86 parts of |actose was charged in a fluidized bed granulator (a
product nanme: FLOW COATER, nmanufactured by Freund Corporation), and the
foregoing spray liquid was sprayed at a spray rate of 5 g/mn to perform

f1 ui di zi ng, granul athgRq; A4t erpthe afARNLALEOR, ARy OF AHEAL edi@leyi al was
dried at an intake air tenperature of 40 Cfor 5 mnutes, and 0.3 parts

£ liaht silici vdri : M tai . wd
of the t oA I SABrETHE SR atoL i U oy R Mo B O e
0.02 part . Lactose, 86 parts I | 1 ul 3 t Tartari id
L part VEH T30 SeqUoRAHE 0 L A SHLerT ARBSP0S EBIBEAEE O ght
silicic acid anhydride 0.3 part Hydroxypropyl cellulose (3 parts), 0.02
part of r&RRRETHPhRHddEN bevder diibe %ﬁhi%db%e‘#ari'aﬁi%ﬂ%ﬂﬁ‘atmo??

di ssolved in 35 parts of water with stirring using a nmagnetic
solution or suspension can be used in a concentration as a

binder to be employed in the usual wet granulation.

The stabilization of the oral solid drug composition of
ramosetron or its pharmaceutically acceptable salt of this
invention can be carried out by the method described above in
the description of the invention regarding the drug

composition.

‘ BEST-MODE FOR CARRYING .CUT THE INVENTION
This invention will be further described below with
reference to the following Examples, Comparative Examples and
Test Examples, but it should not be construed that this
invention is limited to these Examples. Incidentally, the
term “part” shown below refers to a part by weight.

[Comparative Example 1)

Ramosetron hydrochloride: 0.02 parts
Lactose: 86 parts

Hydroxypropyl cellulose: 3 parts
Yellow i1ron sesquioxide: 0.2 parts
Titanium oxide: 10 parts

Light silicic anhydride: 0.3 parts

21



stirrer and kneaded with 10 parts of titaniumoxide and 0.2 part of yellow
I ron sesquioxide using a triturator, and a spraying liquid (hydroxypropyl
cel lul ose concentration: 8% by weight) was prepared. After that, 86 parts
of |actose were charged in a fluid |ayer granul ator (Flow Coater;

manuf actured by Freund) and the above spraying |iquid was sprayed at a
spraying rate of 5 g/mnute to conduct a fluid granulation. The granules
were dried for 5 mnutes at an intake air tenperature of 40C and then

m xed with 0.3 part of light silicic acid anhydride to give a diluted
powder preparat itTHred GHRA Af AR PRl RYNesedo iy dr. azhlgartde:

0. 0008 parts Mannitol: 89 parggiwhltosefgao parts Nhgnesiun1st£§iate: 1

par t [ 00290 Mlfoser L0 RL8Enand s Be000 Al Pl vdTPICY50Barts of

hydr ochl ori'de were suspen parts of water wth stirring using a
magnetic stirrer .t repare a _spraying liquid . (concentraiiaon: 15% b
werght) . A i 858285 RetaSPRE R Ahanst st iR ar et R TP ME R bed
granul ator (Flow Coater; manufactured, by Freund t he aboye rayi ng
liquid wddi¥pragedest 1@%%% gq%ﬁ%l‘ﬂ%( orgd dg/ ?d)’ﬂﬁ?& P&rc‘,:&n‘aﬁé&es]glq“?/ui d 23
granul ation. After the granulation, the granules were dried for 5 mnutes
at an i nt akecmise savhperisteuneing aGcisngatioen #o REEPafe B IPPAY t1iguid

magnesi um st earate. The m xed powder was made
(hydroxypropyl cellulose, concentration: 8 ¥ by weight). Next,

86 parts of lactose was charged in a fluidized bed granulator
(a product name: FLOW COATER, manufactured by Freund
Corporation), and the foregoing spray liquid was sprayed at
a spray rate of 5 g/min to perform fluidizing granulation.
After the granulation, the granulated material was dried at
an intake air temperature of 40 °C for 5 minutes, and 0.3 parts
of liéht silicic anhydride was then mixed to obtain a

comparative powder of the formulation of this invention.

[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
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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 for 18 hours at a tenperature of 25C and relative hum dity of
75% and then preserved for 4 hours at a tenperature of 30C and relative
hum dity of 40%to give conparative tablets of the preparation of the
present invention. [Exanple 2] Ranobsetron hydrochloride Mnnitol Ctric
acid anhydride Maltose Red iron sesquioxide Magnesium stearate 0.0008
part 89 parts 0.1 part 10 part 1 part 1 part Maltose (10 parts), 0.0008
part of raissetlverd ihydbqeatos icddewaler path sficring usioigl samhygdetde and 1
part of red iron sesqui oxide were suspended in 67 parts of water wth
stirring ¢ingex MA@N&neadydd With 10 paerar efatipbayiumg oxliidguadd 0.2
(concentration: 15% by weight). After that, 89 parts of mannitol were

charged i paatf |34 dy@pﬂo@eﬂrgﬁa@,elsah%x(labowsl%atdertrmyéﬁgf ur gaby

Freund) and the above spraying liquid
spraying liquid (hydroxypropyl cellulose concentration: 8% by
weight) was prepared. After that, 86 parts of lactose were
charged in a fluid layer granulator (Flow Coater; manufactured
by Freund) and the above spraying liquid was sprayed at a
spraying rate of 5 g/minute to conduct a fluid granulation.
The granules were dried for 5 minutes at an intake air

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

silicic acid anhydride to give a diluted powder preparation.

[Comparative Example 2]

Ramosetron hydrochloride: 0.0008 parts
Mannitol: 89 parts

Maltose: 10 parts

Magnesium stearate: 1 part

[0029]

Maltose (10 parts) and 0.0008 parts of ramosetron
hydrochloride were suspended in 67 parts of water with stirring
using a magnetic stirrer to prepare a spraying liquid
(concentration: 15% by weight). After that, 90 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
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24 was sprayed at a spraying rate of 10 g/mnute to conduct a fluid

granul ation. After the granulation, the granules were dried for 5 m nutes
at an intake air tenperature of 40C and then mxed with 1 part of
magnesi um st earate. The m xed powder was nmade into tablets using a rotary
tableting machine at the rate of 120 ng per tablet to give tabl ets having
about 1 kp of initial hardness. They were preserved for 18 hours at a
tenperature of 25C and relative humdity of 75% and then preserved for 4
hours at a tenperature of 30C and relative humdity of 40%to give
intraorally disintegrati tablets. ampl e 3], The_sa manuf act,uri ng

ot hod as TN o HEEe1 bR, SR TAAeast t FaE BRETRAGEAeERoRE o0t
citric acid nhydride was changed to 0.2 part to give intraorall¥

di si nt egr dt3%g BB eRS 2t B i 84?1#%"%@%%ch%€ #99 ktatort %84 n
Exanpl e 2 was _conducted except that the adding anount of citric acid
anhydri de Widd! dheag&dofomagnepanm sbearaee | nthpmined poivsies @gsanpdg
tablets. 25 [Exanpl e 5) Ranpbsetron hydrochl oride 0.0008 part Mannitol 89
parts Asciovtis ¢aduliet 0. uBipw 2@ rdlatrys e abdepamngsmachine at the rate of

120 mg per tablet to give tablets having about 1 kp of initial
hardness. They were preserved for 18 hours at a temperature
of 25°C and relative humidity of 75% and then preserved for 4
hours at a temperature of 30°C and relative humidity of 40% to
give comparative tablets of the preparation of the present

invention.

[Example 2]

Ramosetron hydrochloride 0.0008 part
Mannitol 89 parts
Citric acid anhydride 0.1 part
Maltose 10 part -
Red iron sesquioxide 1 part
Magnesium stearate 1 part

Maltose (10 parts), 0.0008 part of ramosetron
hydrochloride, 0.1 part of citric acid anhydride and 1 part
of red iron sesquioxide were suspended in 67 parts of water
with stirring using a magnetic stirrer to prepare a spraying
liquid (concentration: 15% by weight}. After that, B9 parts
of mannitol were charged in a fluidized bed granulator (Flow

Coater; manufactured by Freund) and the above spraying liquid
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Red iron sesquioxide 1 part Magnesium stearate 1 part 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; nmanufactured by Freund) and

t he 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 forwds Bprulyes at sasptraydke raite bEMEhAmihatef t 4 Gonamd tt Hef uid xed
with 1 part of nagnesium stearate. The m xed powder was nade into tablets

using a rojA IRl narrRGhiche ?&ahb@at%ﬁ, fhe 12Pa B P& wdADIBl d0 gi Ve

tabl ets having about 1 kp of inifial hardness. They were preserved at 25C

for 18 hours t.a relatjive hunm.di of _75% an hen e ved at ,30C for
Wohours atfdr Sl f iy IRl Oy TeRAat DD B PRSI RS e | o
tabl ets. 26 aml e, 6] The same manufacturing nmethod as i.n EX le 5 was
ondter ed TR R e S A E E R i S s LR B e R e RS W B (o
0.5 part to give intraorally disintegratin t abl et s. (Exangle 7]

Ranoset r o Asdst Bﬁpagts using a rotary tdbleting machine at the rate

of 120 mg per tablet to give tablets having about 1 kp of
initial hardness. They were preserved for 18 hours at a
temperature of 25°C and relative humidity of 75% and then
preserved for 4 hours at a temperature of 30°C and 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 methed as in Example 2 was
conducted except that the adding amount of c¢itric aciad
anhydride was changed to 0.5 part to give intraorally

disintegrating tablets.
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Manni t ol
stearate 0.0008 part 88 parts 10 parts 1 part 0.2 part 1 part Mltose
(10 parts), 0.0008 part of ranpbsetron hydrochloride, | part of red iron

sesqui oxi de and 0.2 part of

Maltese Yellow iron sesquioxide Citric acid anhydride Magnesium

parts of water with stirring using a nmagnetic stirrer and a spraying

liquid

of mannitol were charged in a fluidized bed granulator (Flow Coater;

manuf actured by Freund) and the above spraying
i nt ake ai r[Examelatdlre of 500C, a
of spray/dry/ shaking

having about 1 kfps&;rbic acid 0.2 part
Maltose 10 parts
Red iron sesquioxide 1l part
Magnesium stearate 1 part

Maltose (10 parts}, 0.0008 part of ramosetron
hydrochloride, 0.2 part of ascorbic acid and 1 part of red iron
sesquioxide 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, 8% 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
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.

26

citric acid anhydride were suspended in 67

liquid was sprayed at an

spraying rate of 10 g/mnute and a cycle
of 15 seconds/ 15 seconds/ 10 seconds to conduct a

fluid granul atimdmosét £onthedgsanubaiden, the granulEeDomy e ed
m nutes at an intake air tenperature of 40*C and then 27 mxed with 1 part
of magnesi um st g4t ro’he m xed powder was
rotary tableting machine at the rate

f or

made i g Jahlets using a
of 120 ng per tablet to give tablets

(concentration: 15% by wei ght) was prepared. After that, 88 parts
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initial hardness. They were preserved at 25C for 18 hours at a relative
hum dity of 75% and then preserved at 30C for 4 hours at a relative

hum dity of 40%to give intraorally disintegrating tablets. [Exanple 8]
Ranosetron hydrochl oride Avicel 0.01 part 86 parts Low substituted

hydr oxypropyl cellulose 10 parts Citric acid hydrate 0.5 part

Hydr oxypropyl cellulose 3 parts Magnesium stearate 0.5 part Hydroxypropyl
cellulose (3 parts), 0.5 part of citric acid anhydride and 0.01 part of
ranosetron hydrochl oride were dissolved in 27 parts of water with stirring
usi ng a nddxeémpde &lirrer to prepare a spraying liquid (concentration of
hydr oxypropyl cellulose: 10% by weight) . After that, 86 parts of Avicel
and 10 parts of Thew samst mamiegec diydriogy pnephdd @l | ih oExample chawged in a
fluidized bed granulator (trade nane: GPCG 5 manufactured by Pow ex) and
t he above cepidibtRdl ekiceyitd tas sheayediay amopivyw NG saiief aA@ gasi nut e
to 28 conduct a fluid granulation. After the granulation, the granules

vere driedafhARC £ar &. &1 pahas apd dhed NinteGoMdiny Oa®sdnebgiBgnag um
stearate. The 'm xed powder was made 1nto

tablets.

[Example 7]

Ramosetron hydrochloride 0.0008 part
Mannitol 88 parts
Maltose 10 parts
Yellow iron sesquioxide 1 part
Citric acid anhydride 0.2 part
Magnesium stearate 1 part

Maltose (10 parts}, 0.0008 part of ramosetron
hydrochloride, 1 part of red iron sesquiocxide 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 temperature 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. After the granulation, the granules were dried

for 5 minutes at an intake air temperature of 40°C and then
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tablets using a rotary tableting machine at the rate of 100 ng per tablet
to give tablets. [Exanple 9] Ranpbsetron hydrochloride 0.1 part Lactose 77
parts Corn starch 19 parts Carboxynethyl cellulose (CMC) 5 parts
Hydr oxypropyl cellul ose 3 parts Magnesium stearate 0.3 part Hydroxypropyl
cellulose (3 parts) and 0.1 part of ranosetron hydrochl oride were dissol ved
in 35 parts of water wth stirring using a magnetic stirrer to prepare a
spraying liquid (concentration of hydroxypropyl cellul ose: 8%by weight).
After that, 77 parts of l|lactose, 19 parts of corn starch and 5 parts of
CMC vere chiatgeehiith @ pdri difzRdghediufr eneld 24 0¢ . ( Thadei Regeovd &M wEgat er
manuf actured by Freund) and the above spraying |iquid was sprayed at a
spraying naffe i@k olaBl 8t BUlSi AP aCPREHEY arl]dl thPhRMidd 98 t ¥ 4Rk ot he
granul ation, the granules were dried at™5 mnutes” at an intake air
t enper at ur t | X B 0 : L u earat e.

& i e Ple EERARY ER M ek RS nRundPOBERE T, XETRE

The m xed powder nade 'into tablets g machi ne

at the rate pf,%égﬁgp er tablet to give tablets. | e 1Q], Ranobsetron
hydr ochl oriRi-2 15" WhiRY ooy Trpgarved at 28T or ds RO
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 8]
Ramosetron hydrochloride 0.01 part
Avicel 86 parts

Low substituted hydroxypropyl cellulose

10 parts
Citric acid hydrate 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 parts of water with stirring using a magnetic
stirrer to prepare a spraying ligquid ({(concentration of
hydroxypropyl cellulose: 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
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Propyl gallate 5 parts Maltose 10 parts Magnesium stearate 1 part Maltose
(10 parts), 0.0008 part of ranosetron 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 wei ght).

After that, 89 parts of mannitol were charged in a fluidized bed

granul ator (Fl ow Coater manufactured by Freund) and the above spraying
liquid was sprayed to conduct a fluid granulation. After the granul ation,
the granules were dried for 5 mnutes at an intake air tenperature of 40C
and then cundedtwi 4 hflupdr tgmEmulegniesi um aféaratthe Thranmikatipowdé&hewas
made into tablets using a rotary tableting machine at the rate of 120 ng
per tabl etg g, fiake wied BkSed Evalot ifor of mshabbbidyd dHasmiReplienl]

Eval uation of stability of ranpsetron hydrochloride under various storage

condi tiong 53¢ TeShalBER9AmTEEataRELT 218 Wffestpffadh e O mBdatingd of
this invention was éval uated by storing the forrmulation of this invention

under vari r A : i nd 75 %
RH, under t%ﬁ%n%lsg lgsfg&l?gﬁ] fygteft%(}%gﬁgﬁ%?%%&g t?r?gg;?qgsgcgl%}enéig 0got tle i
at 25 C and 60 % RH ucn er _seall r}glsof bottle at 40 C and 75 % RH, or under
i rradiati 0 RET HF-E0STE Wi tEH¥T UPeteeht | anp of 1,000 Lux) and after

[Example 9]
Ramosetron hydrochloride 0.1 part
Lactose 77 parts
Corn starch 19 parts
Carboxymethyl cellulcse (CMC) 5 parts
Hydroxypropyl cellulose 3 parts
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 cellulose: 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 spraying 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
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passing for a fixed period of tinme, calculating a quantitative value of
the stored product under various conditions against the quantitative val ue
of the stored product at 5 C according to the forrmulation of this
i nvention. The quantitative determ nation was carried out by the liquid
chromat ography. <Results and consideration> Wth respect to a 0.02 %
powder of ranmpbsetron hydrochloride not containing a specific conpound
having a carbonyl group and a 0. 02 % powder of ranobsetron hydrochl oride
containing a specific conmpound having a carbonyl group such as a citric
anhydri de,ud ey sd abbtaty PAbletvagt mashihgdaechher irdec Bfeadd afy toeer
formul ati ons under a tenperature/humdity condition was eval uated. The
results t{%ﬁié%n@grg?bgf@égfgyg.in Table 1. 31 Table 1 Quantitative val ue
Storage condition and storage period of tineConparative Exanple 1 Exanple 1
Under opening of bottle at 25 C and 75 % RH for 2 nont hs8698 Under opening
of bottle at 40 C and 75 % RH for 2 nont hs6495 Under sealing of bottle at
40 C and 7 96$$#f0£ ﬁ nont hs7597 In the 0.02 % powder of ranpbsetron
hydr ochl or R e 16 taining a specific conpound having a carbonyl group
according to Cog§§rative Exanmple 1, a | owering of th%)(ﬂyantitative val ue
il .

was found. In c esetrom hyRreshderide 08 part
Mannitol 89 parts
Propyl gallate . 5 parts
Maltose 10 parts
Magnesium stearate 1 part

Maltose (10 parts), 0.0008 part of ramosetron
hydrochloride 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
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.

[Evaluation of stability]
[Test Example 1] Evaluation of stability of ramosetron

hydrochloride under various storage conditions:
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containing tartaric acid according to Exanple 1, a change of the
quantitative value was not substantially found as conpared wth the stored
product at 5 C. Fromthese results, it has becone clear that by adding
tartaric acid to ranosetron hydrochloride, a remarkable stabilizing effect
of ranpbsetron hydrochl oride against the tenperature/humdity is found.
Incidentally, in the case where a desiccant was put into Conparative
Exanple 1, and the powder was stored under the sanme condition, a change of
the quantitative value was not substantially found. In fornulations having
a high content afs¢agDsgLgon, a counterneasure using a desiccant may be
considered as immarketed products, but it is possible to simlarly

stabilize a formég ti it Lfﬁfy nt ai ni.ng eci fii ¢ .conpo n% havi ng a
carbonyl group. Su sggggﬁ%ﬁ%}n't%ff%ggeégptEQE %%&TW%ﬁ%%%’o? 3Fhis
ranoset ron, hydrochl ori de no contaLnin a.specific conpound having a
car bonyl gHbUPPEHI, a¥aS gevapbateds DY arboEiPran they dosamilatilige &nttdilsi ng a
speci fic conpound having a carbonyl group, such as ascorbic acid or citric
anhydri de, 1R¥RNt 5epInde L Ve icafoséoragehgandihionsdéunde e arening e
formul ati ons under a tenperature/humdity condition was evaluated. The
resul ts thusttobt aatnedb 4Ceasdonh % IRHLahirelex ofablieig? o$t bolklle at 40 °C
and 75 % RH, under sealing of bottle at 25 °C and 60 % RH, under
sealing of bottle at 40 °C and 75 % RH, or under irradiation
with cool white fluorescent lamp of 1,000 Lux) and after
passing for a fixed period of time, calculating a quantitative
value of the stored product under various conditions against
the quantitative value of the stored product at 5 °C according
to the formulation of this invention. The gquantitative
determination was carried out by the liquid chromatography.
<Results and consideration>
With respect to a 0.02 % powder of ramosetron
hydrochloride not containing a specific compound having a
carbonyl group and a 0.02 % powder of ramosetron hydrochloride
containing a specific compound having a carbonyl group such
as a citric anhydride, the stability of ramosetron
hydrochloride in each o©f the formulations under a

temperature/humidity condition was evaluated. The results

thus obtained are shown in Table 1.
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Quantitative value (% d orage con on an
Conpar at i veExanpl eExanpl eExanpl eExanpl eExanpl e st orage period of tine
Exanpl e 223456 Under sealing of bottle at 40 C and339697975462 75 % RH for
one noth In the 1 g tablet of ranobsetron hydrochl oride not containing a
speci fic conmpound having a carbonyl group according to Conparative Exanple
2, since the content of ranpbsetron hydrochloride is small as conpared with
that in Conparative Exanple 1, a large lowering of the quantitative value
was found. contrast, in the citric anhydride-containing tablets having
a small Eﬁ@ﬁt of ranDsetron hydrochl oride simlarly according to

ExgnPlef.zil dfana 4, a chdngedoaﬂtﬂe qug;g;gaivc v ﬁWQM@deﬁﬁmﬂ -
substanti p a Brodtic SO,

the ascor pi cyac@ﬁ'l;g%ﬁq%gﬁﬁwsﬁﬁﬁqe&egoi@?@?d| ng 33 CPB‘pﬁi‘ﬁ‘f?pl es ERarlé's 6,| an
i nprovi ngleffect of ramnsetron hydrochloride a ai Bxamplent
t enper at uf bndenapefingyof bettle #1@6A6 and 75 YdRhbfer chomihs i ComBér at i e Exa88pl e 2|
From t heseUndus bpdring of botl@I0DE AAATS % Frdfor » iwhth®Y addigag asdor bi agsaci d jor
citric Under sealing of bottle at 40 °C and 75 % RH for 2 months 75 97

In the 0.02 % powder of ramosetron hydrochloride not
containing a specific compound having a carbonyl group
according to Comparative Example 1, a lowering of the
quantitative value was found. In contrast, in the powder
containing tartaric acid according to Example 1, a change of
the quantitative value was not substantially found as compared
with the stored product at 5 °C. From these results, it has
become clear that by adding tartaric acid to ramosetron
hydrochloride, a remarkable stabilizing effect of ramosetron
hydrochleride against the temperature/humidity is found.

Incidentally, in the case where a desiccant was put into
Comparative Example 1, and the powder was stored under the same
condition, a change of the quantitative wvalue was not
substantially found. 1In formulations having a high content
of ramosetron, a countermeasure using a desiccant may be
considered as in marketed products, but it is possible to
similarly stabilize a formulation itself by containing a

specific compound having a carbonyl group.

Subsequently, with respect to a 1 ug tablet of
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anhydride to ranosetron hydrochloride, a stabilizing effect of ranosetron
hydr ochl ori de agai nst the tenperature/humdity is found and that the
stabilizing effect by citric anhydride 1is larger than that by ascorbic
acid. Also, it has been noted from Tables 1 and 2 that the specific
conpound havi ng a carbonyl group contributes to the stabilization of a
formul ati on regardl ess of the content of ranpbsetron to be contained in the
formul ation. Wth respect to a 1 g tablet of ranmpbsetron hydrochloride not
containing a specific conmpound having a carbonyl group and not containing
red iron seamousexide hydryehlownide omos esspt D they andsge di Hig- tadmpurd
ranosetron hydrochl oride containing a specific conpound having a carbonyl
group suchpaeidqCist rd E%angr' n ah ni L r sy%ﬁgg | or

yel low iron se@%u?o;%ﬁé, t'he gggﬁ?|??593% hréﬁgggﬁgg%&h93roc ori ég?n each

of the form@%&ppgry@gerc@ntéggpﬁéatélreg#ﬁ%fijséym a. r%acpg %Zinlﬁ/al uat ed.

The results thus obtained are shown iIn taa{ive

val ue (% |1 n t i qd_ of .ti neConparative anpl e
2xanpl e 3 a’?r‘i)i eg%cg%rr‘}’?gr’ gggﬁi%%%ggog%t%tqogég %Fb&ééfo"’l Ydhtd9s %RH f or
i 0
one mont h {hder, sgal 09 of R0LLIE 8t 40,0085 athZS 4 FHLIST one Ty oo

formulations under a temperature/humidity condition was

evaluated. The results thus obtained are shown in Table 2.

Table 2
- ~Quantitative value (%)
Storage condition and -
. . Comparative | Example | Example | Example | Example | Example
storage period of time Example 2 2 3 4 5 5
Under sealing of
bottle at 40 °C and
75 % RH for one moth 33 % 97 o 54 62

In the 1 pg tablet of ramosetron hydrochloride not
containing a specific compound having a carbonyl group
according to Comparative Example 2, since the content of
ramosetron hydrochloride is small as compared with that in
Comparative Example 1, a large lowering of the quantitative
value was found. In contrast, in the citric
anhydride-containing tablets having a small content of
ramosetron hydrochloride similarly according toc Examples 2,
3 and 4, a change of the quantitative wvalue was not

substantially found as compared with the stored product at 5

°C. Also, in the ascorbic acid-containing tablets according
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Under irradiation with 1,000 Lux for one nonthO T 94 93 First of all,

agai nst the tenperature /humdity, in the 1 pg tablet of ranopsetron

hydrochl ori de not containing a specific conmpound having a carbonyl group
to Conparative Exanple 2, a lowering of the quantitative val ue

accordi ng

was found.

accordi ng

In contrast, in the citric anhydride-containing tablets

to Exanples 3 and 7, a change of the quantitative val ue was not

substantially found as conpared wth the stored product at 5 OC. Next,
against the light, in the | pg tabl et of ranpbsetron hydrochl ori de not
X

cont ai ni ng-°

y EKEBRLREoN s 886y

t he exi stence of ranpbsetron hydrochl oride was not found. In contrast,

the 1 [Lg

hysght eah g r ideross imost Myldr deimperdaden x ectiningi dii thg weed fdaid as

sesqui oxi de according to Exanple 3 and the 1 gg tablet of ranopsetron

hydr ochl ordatgpaomed aditimgoyplarem iivied Exaf@d@UR0oXi Meorraad sl neip d=xanpl e 7, a
the quantitative value was not substantially found as conpared

with the $i:0y edepbREUG eafr Stk Bgrorﬂ&dw hgedkbsc idciRpSe Peqeng £l ear

red iron 35 sesqui oxide or ellom1|ron

change of

that by adding citric anhydrlde an
sesqui oxi Gg iy D

ef f.ect

abi
ranoset ron hydrochﬁgiﬁgé agai nst 9ﬁ§fd¥%lcgpa dr;/%%ggg}fflgﬁde&ﬁchight

is found.

o\f’ EQmo@@Q?%‘h ﬁ?d%o%glgrlggl a%afr];st %T}T:lDeS emperature/humldlty

is found and that the stabilizing effect by citric anhydride
is larger than that by ascorbic acid.

Also, it has been noted from Tables 1 and 2 that the
specific compound having a carbonyl group contributes to the
stabilization of a formulation regardless of the content of
ramosetron to be contained in the formulation.

With respect to a. 1 wg tablet of ramosetron
hydrochloride not containing a specific compound having a
carbonyl group and not containing red iron sesquioxide or
yellow iron sesquioxide and a 1 upg tablet of ramosetron
hydrochloride containing a specific compound having a
carbonyl group such as a citric anhydride and containing red
iron sesquioxide or yellow iron sesquioxide, the stability of
ramosetron hydrochloride in each of the formulations under a
temperature/humidity condition was evaluated. The results

thus obtained are shown in Table 3.
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hydr ochl ori de contai ning a specific conpound having a

stability

was eval uat ed under a

25 C and 60 % RH for

car bonyl

of ranosetron hydrochloride in rm
tenperature/ hum dity condition.

group,

t he
the formulation of this invention
The results thus
obtained are shown in Table 4. Table 4 Storage condition and stora e
Quantitative value eriod of tine g Exanple 8 p Under sealing of bottle at

6 nmont hs100 Under sealing of bottle at 40 C and 75 %

RH for 6 nonths99 In the tablet containing citric acid hydrate accordi ng

to Exanple 8, a change of the quantitative val ue was not
found as coalparded with the stored product at 5 C Fromthese results,

has beconp—etear—that—even—by—adding

hydr ochl o
ef fect of
found. W
containin

substantially

citric acid hydrate to ranosetron

ride in place of the citric anh

dri de, Quanétativekvaloe &kt abi | i z

ditionrand stoeage periatkof Himai nisComperativerfper at yre [ hum di t
Lh respect to a 100 g tablet of |rivamgler0r gémﬂgﬂso:hgﬁ¥ﬂ
g a spohddroperfiriyBrBstatP8ENg & 68 101 %
and 75 % RH for one month ,
Under sealing of bottle at 40 °C
and 75 % RH for one month 33 5 %
Under irradiation with 1,000 Lux for one month 0 93 94

First of all, against the temperature/humidity, in the

1 pg tablet of ramosetron hydrochloride not containing a
specific compound having a carbonyl group according to
Comparative Example 2, a lowering of the guantitative value
was found. 1In contrast, in the citric anhydride-containing
tablets according to Examples 3 and 7, a change of the

quantitative value was not substantially found as compared

with the stored product at 5 °C. Next, against the light, in
the 1 pg tablet of ramosetron hydrochloride not containing
yellow iron sesquioxide according to Comparative Example 2,

the existence of ramosetron hydrochloride was not found. In

contrast, in the 1 pg tablet of ramosetron hydrochloride

containing red iron sesquioxide according to Example 3 and the

1 pg tablet of ramosetron hydrochloride containing yellow iron

sesquioxide according to Example 7, a change of the

quantitative value was not substantially found as compared
with the stored product at 5 °C.

From these results, it has

become clear that by adding citric anhydride and red iron
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carbonyl group, the stability of ranosetron hydrochloride in the _
formul ation of this invention was eval uated under a tenperature/humdity

condi ti on.

e condition and stora Quantitative value %e

The results thus obtained are shown in Table 5. Table 5 Stora

eriod of timg g Exanple 9 p

e Under opening of bottle at 25 C and 75 % RH for 4 nont hs100 Under o nin

of bottle at 40 C and 75 % RH for 4 nonths99 In the tablet containing CMC

accordi ng

substantially found as conpared with the stored product at 5 C. Fromthese

results,

hydrochloride in place of the citric anhydride or citric acid

to Exanple 9, a change of the quantitative val ue was not

$eSHAsOBEEBMEOE| edelikat dvem bysesdniingli@C thm r aramsesd ¢ Oron

remar kabl ehgdndbchlerndeef f et oftalabbseingn effect of  ramosetron

hydrochloride against the temperature/humidity and the light

is found.

With respect to a 10 ug tablet of ramosetron
hydrochloride containing a specific compound having a
carbonyl group, the stability of ramosetron hydrochloride in
the formulation of this invention was evaluated under a
temperature/humidity condition. The results thus obtained

are shown in Table 4.

hydr at e,

Table 4
" . \ Quantitative value (%)
Storage condition and storage period of time " Example B
Under sealing of bottle at 25 °C and 60 % RH for 6 months 100
Under sealing of bottle at 40 °C and 75 % RH for 6 months 99

In the tablet containing citric acid hydrate according
to Example 8, a change of the quantitative value was not
substantially found as compared with the stored product at 5
°C. From these results, it has become clear that even by adding
citric acid hydrate to ramosetron hydrochloride in place of
the citric anhydride, a remarkable stabilizing effect of
ramosetron hydrochloride against the temperature/humidity is

found.

With respect to a 100 pg tablet of ramosetron
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hydrochl ori de agai nst the tenperature/humdity is found. Wth respect to a
1 g tablet of ranbsetron hydrochloride containing propyl gallate, the
stability of ranpbsetron hydrochloride in the fornulation of this invention
was eval uated under a tenperature/humdity condition. The results thus
obtained are shown in Table 6. 37 Table 6 Stor,age condition and storage
period of tinme Quantitative value (% Conparatiive - - Exanple 2 Exanple 10
Under sealing of bottle at 40 C and 75 % RH for one nonth 33 87 In the 1 g
t abl et of rampsetron hydrochl oride containing propyl gallate according to
Exanpl e 10hydroshabrlidei ngoetatningasaf ospelci fit eroompdunde Kaahhdgtafive
val ue as conpared with the | g tablet of ranobsetron hydrochloride not
containingcarb@ﬁplf@ﬁo@pﬂpﬂﬂﬂ@tﬁ&Mﬂﬂgaaof?@éﬁ@@étrgﬁowggﬁééﬁigiﬂaetfh_
Conpar ative Exanple 2. [Evaluation of efficacy] [Test anple 2] dinical
test to paghenies i &fOomhidi a1 A Nee 1 b Edau fAtAEECER aBhBehoup!

syndrone Cinical test was carried out under tthe follown con I on usi ng

mal e and fﬁ%ﬁ$§i§@ﬁ£§?ﬁﬁm§ai£§rEQQdEE?gh. Thg results thus obtained

are shown in Table 5.

Table 5
Storage condition and storage period of time Quantitative value (%)
Example 9
Under opening of bottle at 25 °C and 75 % RH for 4 months 100
Under opening of bottle at 40 °C and 75 % RH for 4 months 99

In the tablet containing CMC according to Example 9, a
change of the quantitative value was not substantially found
as compared with the stored product at 5 °C. From these results,
it has become clear that even by adding CMC to ramosetron
hydrochloride in place of the citric anhydride or citric acid
hydrate, a remarkable stabilizing effect of ramosetron
hydrochloride against the temperature/humidity is found.

With respect to a 1 pg tablet of ramosetron
hydrochloride containing propyl gallate, the stability of
ramosetron hydrochloride in the formulation of this invention
was evaluated under a temperature/humidity condition. The

results thus obtained are shown in Table 6.
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di arrhea-predom nant irritable bowel syndrone (I1BS) as subjects. Subjects:
Patients suffering fromdiarrhea-predom nant IBS in accordance with the
Rone |1 Diagnosis Standard (D. A Drossman, et al., pages 351 to 432,
Degnon Associ ates, MLean, 2000). Case Nunber: 418 cases Cinical Sanples
and Adm ni stration Methods: Placebo and ranosetron hydrochl oride were
orally adm nistered for 12 weeks at 0.005 ng or 0.01 ng once daily. 38
Test Periods: Qbservation period for one week and treating period for 12
weeks Qbserved Itens: 1. Main evaluated itenms (1) General inprovenent
effect forlagBynptom (evaluation by the subjects) After transition to

t he treat Frg—rperioth—the—starti-nrg—datefor admni st bzrf;i?rt]lve::‘ﬁlt:eu&ﬂrgl L nj cal
sanple was defiped as the first day. Every weelk, gekdanla nt
effect fof 1BS ﬁgﬁﬁ%f;%t'ﬁ'i/aﬂdrﬁém@ﬂeinﬁl%ﬁfﬁw%l e WaSomparatiet dd £ aki [x]eﬂl al
synmptons by | BS of the subjects into consider at i onExanpaar i ng= P 0 hiei r

state in [ UedepSeatig/eibofe aldsr 10%hd 78'%IRK Rirone AYth Jat 1 0BzwasS TieTor gd 1T a

patient drary. TAcrdentally, scores ftor the gererat—rnprovenent—effect for
| BS synptomwere as follows. 0 = synptom di sappeared 1 = consi derably

| mpr oved

In the 1 pg tablet of ramosetron hydrochloride
containing propyl gallate according to Example 10, a
stabilizing effect was found in terms of the quantitative
value as compared with thé 1 png tablet of ramosetron
hydrochloride not containing a specific compound having a

carbonyl group according to Comparative Example 2.

[Evaluation of efficacy]
[Test Example 2] Clinical test to patients sufféring from
diarrhea- predominant irritable bowel syndrome

Clinical test 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 Standard (D. A. Drossman,
et al., pages 351 to 432, Degnon Associates, McLean, 2000).
Case Number: 418 cases
Clinical Samples and Administration Methods: Placebo and
ramosetron hydrochloride were orally administered for 12

weeks at 0.005 mg or 0.01 mg once daily.
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| nprovenent effect for gastral gia and abdom nal
the subjects) After transition to the treating period,
for adm nigtration of the clinical sanple was defined as the first day.

Every weekIeFhpFB¥dRdnt Obsesvasiogaperilogi £ orammenbdomit raid di seorfwgt by

the clinical sanple was evaluated wth the state in the observation period

= ‘sonewhat

and was reporded far A2pweekat diary. Incidentally, scores for the
I nprovenent effect for gastral gia and abdom nal disconfort were as

foll ows. OObssywptobteinsappeared 1 = considerably inproved 2 = sonewhat

I nproved 3 = unchanged 4 = worsened (2) |nprovenent effect for bowel
noverment (eyvaMaghi eMalbytéheisuhiects)

{l) General improvement effect for IBS symptom
(evaluation by the subjects)

After transition to the treating period, the starting
date for administration of the clinical sample was defined as
the first day. Every week, general improvement effect for IBS
symptom by the clinical sample 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 general improvement effect for IBS symptom were
as follows.

0

symptom disappeared

1 = considerably improved

2 = somewhat improved

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
for each group of 0.005 mg and 0.01 mg of placebo and ramosetron

hydrochloride.

39

I nproved 3 = unchanged 4 = worsened The subjects where the
score was O or 1 for two weeks or nore during the four weeks were nade
nont hly responders and the nonthly responder rate per nonth was cal cul at ed
separately for each group of 0. 005 ng and 0.01 ng of placebo and
ranpsetron hydrochloride. 39 2. Subsidiary evaluation itens (1)

di sconfort (evaluation by
the starting date



After transition to the treating period, the starting date for
adm ni stration of the clinical sanple was defined as the first day. Every
i nprovenent effect on bowel novenent by the clinical sanple was

eval uated conparing with

the state in the observation period, and was

recorded in a patient diary. Incidentally, scores for the inprovenent
effect for bowel novenent were as follows. 40 0 = nearly normal state

resulted 1 = considerably inproved 2 = sonewhat inproved 3 = unchanged 4

wor sened (3) Degree of seriousness of gastral gia. and abdom nal

di sconf or t2 Difubmidiwer pesvatsatoior| imemsal test (both observation period
and treating period) , the subjects evaluated the degree of seriousness of

gastral gia. and ﬁhdonmpﬁévéhéﬁ@nEQEprOEdﬁﬂgh3@331?ﬂ9 WhAt @piddrd nRat i ent
diary. Scores for the degree of seriousness of gas

di sconf or tg st T Q4 OMBat Dorr wttr{@t%'%ﬁt:s)mak 2 = medium 3 =
very strong (4) Shape of feces (propert%

After transition to the treating period, the starting
date for administration of the clinical sample was defined as
the first day. Every week, improvement effect on gastralgia
and abdominal discomfort by the clinical sample was evaluated
with the state in the observation period and was recorded in
a patient diary. Incidentally, scores for the improvement
effect for gastralgia and abdominal discomfort were as
follows.

0 = symptom disappeared

1 = considerably improved

2 = somewhat improved

3 = unchanged

4 = worsened

(2) Improvement effect for bowel movement (evaluation
by the subjects)

After transition to the treating period, the starting
date for administration of the clinical sample was defined as
the first day. Every week, improvement effect on bowel
movement by the clinical sample was evaluated comparing with
the state in the observation period, and was recorded in a
patient diary. Incidentally, scores for the improvement

effect for bowel movement were as follows.
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During the periods of clinical test, the subjects wote the shape of feces
(property) for each day using a score (type) of Bristol's feces shape
scale in a patient diary. Wien there were plural defecations within a day
or when different feces shapes (properties) were noted in one defecation,
only one shape (property) which was the nost representative one on that 41
day (or for which the subject felt nost troubl esone) was witten. (5)
Frequency of defecation During the periods of clinical test, the subjects
wote the frequency of defecations for each day in a patient diary. (6)

Pressure feelingforpasdefegabhon £Hé£@9réQ§19§ai0ds of clinical test, the
subj ects wote whether t%ere was pressure feeling for a defecation for

each day in a patie ' ) ; ,on of residual feces During the
P égn%qé%%%béﬁb}éﬁfgééd

periods of clinical tes S Wote whether there was sensation
(3) Tor the subdi di A9 EUAhaTBROVE bms, they vere al so subjected (o
cal cul ations oLéquthly responder rate the same as those for the main
eval uation items® = R¥cH3’IeYith regard to the final nonthly responder date
in the general inprovenent effect for the IBS synptom it was 26.9% in a
pl acebo group. Ch T Hewieredhand, in the groups of 0.005
(3) Degree of seriousness of gastralgia and abdominal
discomfort
During the periods of clinical test (both observation
period and treating period), the subjects evaluated the degree
of seriousness of gastralgia and abdominal discomfort for each
day and wrote in a patient diary. Scores for the degree of
seriousness of gastralgia and abdominal discomfort were as
follows.
0 = not noted
1 = weak
2 = medium
3 = strong
4 = very strong
{4) Shape of feces (property)
During the periods of clinical test, the subjects wrote
the shape of feces (property) for each day using a score (type)
of Bristol’s feces shape scale in a patient diary. When there
were plural defecations within a day or when different feces

shapes (properties) were noted in one defecation, only one

shape (property) which was the most representative one on that
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mg and 0.01 ng of ranbsetron 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 42 regard to the final nonthly responder rates in the inprovenent
effect for gastral gia and abdom nal disconfort and in the inprovenent
effect for state of defecation, the ranbsetron hydrochl oride group of
0.005 ng and 0.01 was al so better than the placebo group to an extent
of nore tHAY 169F Eogmvinecabbhe, sukd echerfiidut hesef taerbde sorgds was and
0.01ng of ranobsetron hydrochloride to patients suffering from diarrhea

- predom nafeittemt abl e bowel syndrone was confirnmed. | NDUSTRI AL
APPLI CABI LI TY The oral solid drug conposition of this invention can
provi de a stabl e(5orheéqhensy obf réebsestdonor a pharnmaceutical ly
acceptabl e salt thereof under a tenperature /humdity condition,

especi al |y at a Hem €QHHRNberAbas, of tolihRAsSidklse ,t enBr Qv feces Glddical |y
effective and excellent therapeutic agent of diarrhea-predom nant

irritable e, Ol kEPEPYHAY %P@a%ldg)gﬁﬁhggaoﬁfyﬁ ngaq.jy.

irritable bowel syndrone. 43 Cains 1. A st ral

conposi tion of rP@PSEEéSQhEE fé%f%ﬁﬁ”?&@uéiﬁgkégaéfﬁﬂ t hereof, which is

characterized by

During the periods of clinical test, the subjects wrote
whether there was pressure feeling for a defecation for each
day in a patient diary.

(7) Sensation of residual feces

During the periods of clinical test, the subjects wrote
whether there was sensation of residual feces 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 date in the
general improvement effect for the IBS symptom, 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
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containing one or two or nore menbers selected fromthe group consisting
of an aliphatic carboxylic acid or an ester thereof, a hydroxycarboxylic
acid or an ester thereof, an acidic amno acid, an enolic acid, an
aromati c carboxyl compound or an ester thereof, and a carboxyl
group-cont ai ni ng hi gh-nol ecul ar substance. 2. A stable oral solid drug
conposition of ranbsetron or a pharnmaceutically salt thereof, which is
characterized by containing one or two or nore nenbers selected fromthe
group consisting of a hydroxycarboxylic acid or an ester thereof, an

enol i ¢ acimigaard &ooniae i i redr moryhlgangeponider raiteast Arthd Aapaefverand a
car boxyl group-containing hi gh-nol ecul ar substance. 3. A stable oral solid

drug conpesifiécn £érrgEBSEhLgNa0ENAA AMRBMBAL I L it S t ahAERBOFhewhi ch
is characterized by containing one or two or nore nenbers selected from

the group irgsieitdiy Of réchYEPXYEH BOXY! h@feehéieh,aghe%rg&gﬁs%g&%%f and

a carboxyl group-containing high-nol ecul ar substance.

ox con | . ! 4 Crhedrug SR

or Tts estefor dld AR S D o ML Ay, 005, B Phdelnd BESEEY © °°
ts ester TS one br tho'or mre meer seiect o Fromrfe Grove”

425, The GHRy oM THh HOWRES o 1E4ERE Th TOTarEieRniOthe

hydr oxycarboxylic acid or its ester is one or two_or nore nmenbers selected
fromthe group &&HPH $iengPover akharrherapautipeefeatiof Wit Tima ddaci d.

0.01 mg of ramosetron hydrochloride to patients suffering from

diarrhea-predominant irritable bowel syndrome was confirmed.

INDUSTRIAL APPLICABILITY

The oral solid drug composition of this invention can
provide a stable formulation of ramosetron or a
pharmaceutically acceptable salt thereof under a
temperature/humidity condition, especially at a low content.

Also, it is possible to provide a clinically effective
and excellent therapeutic agent of diarrhea-predominant
irritable bowel syndrome or improving agent of diarrhea

symptom of irritable bowel syndrome.
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6. The drug conposition as set forth above in 1, wherein the

hydr oxycar boxylic acid or its ester is one or two or nore nenbers selected
fromthe group consisting of tartaric acid and citric acid. 7. The drug
conposition as set forth above in 1, wherein the acidic amno acid is
aspartic acid or glutamc acid. 8 The drug conposition as set forth above
in 1, wherein the enolic acid is ascorbic acid or erythorbic acid. 9. The
drug conposition as set forth above in 1, wherein the aronmatic carboxyl
conpound or its ester is phthalic acid or propyl gallate. 10. The drug
conposition as set forth above in 1,ChMemein the carboxyl group-containing
hi gh- nol ecul ar substance is carboxynethyl cellulose or alginic acid. 11.

The drug conposiz isiuise satall A RROMR) Idbrds it Pfor Tah sk Jieyein the
conpoundi ng anount of one or two or nore nmnenbers selected fromthe group

ConSiStirEh(ﬁhéﬁhé%éﬁ%¥E$PlyC@éPPXVEEEeQEldwﬂ&cﬁnigsEﬁgr%E%%ﬁggbgabgh

hydroxycarboxylic acid or an ester thereof, an acidic amno acid,
R s R R o s S S T A P
2bove i S e B RS N PR L PR o At A SHge RO Shersmdoet f on
or its pharnmaceutically acceptable salt is from0.0001 to 0.5 % by weight
in the prébgyggpgﬁparboxyllc acid or an ester thereof, an acidic amino
acid, an enolic acid, an aromatic carboxyl compound or an ester
thereof, and a carboxyl group-containing high-molecular
substance.
2. A stable oral solid drug composition of ramosetron or
a pharmaceutically salt thereof, which is characterized by
containing one or two or more members selected from the group
consisting of a hydroxycarboxylic acid or an ester thereof,
an enolic acid, an aromatic carboxyl compound or an ester
thereof, and a carboxyl group-containing high-molecular
substance.
3. A stable oral solid drug composition of ramosetron or
a pharmaceutically salt thereof, which is characterized by
containing one or two or more members selected from the group
consisting of a hydroxycarboxylic acid or an ester thereof and
a carboxyl group-containing high-molecular substance.
4. The drug composition as set forth above in 1, wherein
the aliphatic carboxylic acid or its ester is one or two or

more members selected from the group consisting of maleic acid,

malonic acid, succinic acid, and fumaric acid.
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13. The drug conposition as set forth above in 12, wherein the conpoundi ng
amount of ranpbsetron or its pharnmaceutically acceptable salt is from
0.0005 to 0.05 % by weight in the preparation. 14. The drug conposition as
set forth above in any one of 1 to 13, further containing a |ight
stabilizer. 15. The drug conposition as set forth above in 14, wherein the
| ight stabilizer is one or two or nore nenbers selected fromthe group
consisting of yellow iron sesquioxide, red iron sesquioxide, and titanium
oxi de. 16. A stabilization nmethod of an oral solid drug conposition of
ranpset ronSor a ph&r AEEEUEPBRPEYtaePepSabEs Saktht Abowef in hhi whersin
characterized by conpoundi ng one or two or nore nenbers selected fromthe
group consitbei hgdoexgaaabpphidiccactdrdoxys esaeirdisrond @stteio benspé, a
hydr oxycarboxylic acid or an ester thereof, an acidic am no acid, an

enol i c acimembarsasehattedcﬁr@@xwﬂe(gxﬁupﬂmém%&s%&n@sbgrth?%é?@& aé@@ a
car boxyl group-containing high-nol ecul ar substance. . The stabiliZzation

met hod as matlitorethdabane icAti6c zwhegrein the allphatlc carboxylic acid or
its ester is one or 46 two or nore nenbers selected fromthe group

consi stingeo! kel A:2g! domBl 201602510 é“f&f@#cafi‘%{réj Jfnd fureri g acid.

18. The stabilization seft fort above

hyd est er |s aQne nore nenbers sel ected
f?/okoﬁgagggé%ﬂ%%ng}?ggl ng°’6¥f%3r?%3rﬁi or é(?lsdesﬁﬁﬂ ts afm%l O kY OcPEMRLSiCi d.

members selected from the group consisting of tartaric acid
and citric acid.

7. The drug composition as set forth above in 1, wherein
the acidic amino acid is aspartic acid or glutamic acid.

8. The drug composition as set forth above in 1, wherein
the enolic acid is ascorbic acid or erythorbic acid.

9. The drug composition as set forth above in 1, wherein
the aromatic carboxyl compound or its ester is phthalic acid
or propyl gallate.

10. The drug composition as set forth above in 1, wherein
the carboxyl group-containing high-molecular substance is
carboxymethyl cellulose or alginic acid.

11. The drug composition as set forth above in any one of
1 to 10, wherein the compounding amount of one or two or more
members selected from the group consisting of an aliphatic
carboxylic acid or an ester thereof, a hydroxycarboxylic acid
or an ester thereof, an acidic amino acid, an enolic acid, an
aromatic carboxyl compound or an ester thereof, and a carboxyl

group-containing high~molecular substance is from 0.01 to 90 %
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19. The stabilization nethod as set forth above in 16, wherein the acidic
amno acid is aspartic acid or glutamc acid. 20. The stabilization nethod
as set forth above in 16, wherein the enolic acid is ascorbic acid or
erythorbic acid. 21. The stabilization nmethod as set forth above in 16,
wherein the aromatic carboxyl compound or its ester is phthalic acid or
propyl gallate. 22. The stabilization nethod as set forth above in 16,
wherei n the carboxyl group-containing high-nol ecular substance is

car boxymet hyl cellulose or alginic acid. 23. The stabilization nmethod as
set forth Bhovelyhtahy Bhe pPsepasatéop2, wherein the conpoundi ng anount of
one or two or nore nenbers selected fromthe group consisting of an

al i phati c tar box¥he cdried dcompasi esoeras hesteoforeh A O X AP XM d G@aci d or
an ester thereof, an acidic amno acid, an enolic acid, an aromatic

car boxyl cbnpouid eheariestéie cbhpbedlingndmaufdr HOXYAmIELLPs SO aidl ng

hi gh- nol ecul ar substance is fromO0.01 to 90 % by weight I n the

prepar at i Qfhadila@éut 1681 5y abbbbgeib oo 881 pods as Skto f@se 1‘?‘@93’9:} L_%” gy one

of 16 to 23, wherein the conpoundi ng anpunt of ranosetron or 1
phar maceutycaly 8¢ LS fromO0.0001 to 0.5 by weight in the
ey gcemt oyl

preparation. 25. zatron nethod as set forth above in 24,
wherein t co | unt_.of, ranosetrop or its har maceuti cal |y
P P BBt s <708 Sy PoPEn' aovE"Eh T Sheiin

accept abl e sal

the compounding amount of ramosetron or its pharmaceutically
acceptable salt is from 0.0005 to 0.05 % by weight in the
preparation.

14. The drug composition as set forth above in any one of
1 to 13, further containing a light stabilizer.

15. The drug composition as set forth above in 14, wherein
the light stabilizer is one or two or more members selected
from the group consisting of yellow iron sesquioxide, red iron
sesquioxide, and titanium oxide.

l6. A stabilization method of an oral solid drug composition
of ramosetron or a pharmaceutically acceptable salt thereof,
which 1is characterized by compounding one or two or more
members selected from the group consisting of an aliphatic
carboxylic acid or an ester thereof, a hydroxycarboxylic acid
or an ester thereof, an acidic amino acid, an enolic acid, an
aromatic carboxyl compound or an ester thereof, and a carboxyl
group~-containing high-molecular substance.

17. The stabilization method as set forth above in 16,

wherein the aliphatic carboxylic acid or its ester is one or
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wei ght in the preparation. 26. The stabilization nmethod as set forth above
in any one of 16 to 25, further conpounding a |ight stabilizer; and 27.
The stabilization nmethod as set forth above in 26, wherein the |ight
stabilizer is one or two or nore nenbers selected fromthe group _
consisting of yellow iron sesquioxide, red iron sesquioxide, and titanium
oxi de. 28. A pharnmaceutical conposition for therapy of diarrhea

-predom nant irritabl e bowel syndrome,OI cont ai ni ng fror10£002|to 0. 02 PgO?f
ranosetron_hydrochloride as a daily ose or an equival ent nolar amoun

r anoset r on“' PEsMOBRaMPERENS 315 treEepreml bhet Beoupaldonss sarinartd e
ingredient. 29. A pharnaceuti cal ponpositipp.for | mprovi ng di arrhea
synpt om ofM3k¢1¢ aaf &dbowel oymdroh®, BwrtEiie raeidomatd N0t QR my of
ranmosetron hydrochloride as a daily dose or an equival ent nolar anmount of

ramoset ronl®r i tBhehatahteirzatabhy meatnept a4l gt WRIraal 1b&se aRnactd ve
i ngredient. 48 30. Use of fromO0O. 002 to 0. 02 ng of ranobsetron

hydrochl orvittere fi$ tthed Ayl ok9%e r®oxaN 1@ddbyal §Pt1 BIA AMUNL L f o f etron
o¥ its pharnaceuticallg acceptablégglher salt for the nanu%act%re of a

nmedi camentod glorehfehb €85 Fllte Heg @r%&réﬂgg'g%o %H@rﬂgt{lﬁrg#ﬁ lc??rg%?ﬁ\,\lg,i de

syndrone. 31. Use of fromO0. 002 to O. ramosetr

as a dM|)éé¥H¥3ﬁHlf%]5éﬁﬁga%§ tcfP£f§ $€$gnt of ranosetron or its

pharmaceutically accept er sa t he
19. The stabilization method as set forth above in le,

wherein the acidic amino acid is aspartic acid or glutamic
acid.

20. The stabilization method as set forth above in 16,
wherein the enolic acid is ascorbic acid or erythorbic acid.
21. The stabilization method as set forth above in 16,
wherein the aromatic carboxyl compound or its ester is
phthalic acid or propyl gallate.

22. The stabilization method as set forth above in 16,
wherein the carboxyl group-containing high-molecular
substance is carboxymethyl cellulose or alginic acid.

23. The stabilization method as set forth above in any one
of 16 to 22, wherein the compounding amount of one or two or
more members selected from the group consisting of an
aliphatic carboxylic acid or an ester thereof, a
hydroxycarboxylic acid or an ester thereof, an acidic amino
acid, an enolic acid, an aromatic carboxyl compound or an ester
thereof, and a carboxyl group-containing high-molecular

substance is from 0.01 to 90 % by weight in the preparation.
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manuf acture of a nedi canent for the inprovenment of diarrhea

irritable
irritable
0.002 to O
equi val ent
other salt
syndr one,
ranosetron
ranpset ron

33. An inproving nethod of diarrhea synptomof irritable

synpt om of
bowel syndrome. 32. A therapeutic nmethod of diarrhea-predom nant
bowel syndrone, including admnistering a patient with from
.02 ng of ranpsetron hydrochloride as a daily dose or an
nol ar anobunt of ranosetron or its pharnmaceutically acceptable

bowel

i ncluding adm nistering a patient with from 0.002 to 0.02 ng of

2gydrochloride as a daily dose or an equival ent nolar anount of

r it Shephhprhadéantéan yetbodpasabset ofdwrh sdldve 4% any one
of 16 to 23, wherein the compounding amount of ramosetron or
its pharmaceutically acceptable salt is from 0.0001 to 0.5 &
by weight in the preparation.

25, The stabilization method as set forth above in 24,
wherein the compounding amount of ramosetron or its
pharmaceutically acceptable salt is from 0.0005 to 0.05 % by
weight in the preparation.

26. The stabilization method as set forth above in any one
of 16 to 25, further compounding a light stabilizer; and
27. The stabilization method as set forth above in 26,
wherein the light stabilizer is one or two or more members
selected from the group consisting of yellow iron sesquioxide,
red iron sesquioxide, and titanium oxide.

28. A  pharmaceutical composition for therapy of
diarrhea-predominant irritable bowel syndrome, 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.

29. A pharmaceutical composition for improving diarrhea
symptom of irritable bowel syndrome, 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.
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30. Use of 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 for the
manufacture of a medicament for the treatment of
diarrhea-predominant irritable bowel syndrome.

31. Use of 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 for the
manufacture of a medicament for the improvement of diarrhea
symptom of irritable bowel syndrome.

32. A therapeutic method of diarrhea-predominant irritable
bowel syndrome, including administering a patient with from
0.602 to 0.02 mg of ramosetron hydrochloride as a daily dose
or an equivalent molar amount of ramosetron or its
pharmaceutically acceptable other salt.

33. An improving method of diarrhea symptom of irritable
bowel syndrome, 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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