Description STABLE ORAL SOLI D DRUG COVPOSI TION TECHNI CAL FI ELD The present
invention relates to a stable oral solid drug conposition of ranbsetron or
a pharmaceutically acceptable salt thereof, which is characterized by
containing a specific conpound having a carbonyl group. Also, this
invention relates to a stabilization nmethod of an oral solid drug
conposition of ranbsetron or a pharnmaceutically acceptable salt thereof,
which is characterized by conpounding a specific conpound having a carbonyl
group. Also, this invention relatqﬁaggkl novel therapeutic nmethod of

di arrhea-predom nant irritable bowel syn one. BACKGROUND ART A cheni ca
nanme of ranosetron is (

-):-(R-5-1(1-neth- -
yI-IF+indoI-3-y|)carbon@%%é%%SS%g§-§g£F§-Pﬁ&FO§QMRO§%§E9%1dazole. A series
of tetrahydrobenzi m dazole derivatives including said ranpsetron and
pharmaceutically acceptable salts thereof are reported as a useful drug
conpound havi ng an excel |l ent antagoni stic action against a serotonin
(5-HT3) redeptorI Giid BIFIEP essi ng di seases of digestive tract induced by
adm ni stration of anticancer agents, such as nausea and vomting (see

Pat ent Docunent Ihel prukdnt paitéstian, ralhydsoehl of i sieawfe rap@sesbONdi S
al ready _
drug composition of ramosetron or a pharmaceutically
acceptable salt thereof, which is characterized by containing
a specific ceompound having a carbenyl group. Also, this
invention relates to a stabilization method of an oral solid
drug compositicn o¢of ramosetron or a pharmaceutically
acceptable salt thereof, which is 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-[(l-meth-
yl-1H-indol-3-yljcarbonylj-4,5,6, 7-tetra-hydro-1H-
benzimidazole. A series of tetrahydrobenzimidazole
derivatives including said ramosetron and pharmaceutically
acceptable salts therecof are reported as a useful drug
compound having an excellent antagonistic acticn against a
serotonin (5-HT3) receptor and suppressing diseases of
digestive tract induced by administration of anticancer

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



mar ket ed (hereinafter,

(5- HT3)

syndr one

as ic agegt of irritable bowel

b| t
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clinically conflrned to have a therapeutlc ef fect against patients of
irritabl e bBaEKeE§Ad{BRESIRAS bRt h thes pratkebed hdrupameseoues midroche ori de,
its effectiveness has not been reported yet. The present inventors obtai ned

an i dea thareéarceflde iarke” ramegst rof haabsehionibpdr ochltorisdsnbwn thet apy
irritable bowel syndrone may possibly be far | ow as conpared wth

agai nst

0.1 ng as theeadnanste@atéoon dnplmtchtiratides cexbeéhtilty eapl oyedeé bremt

depressor of diseases of digestive tract

anticancer pgenhscologevet,
conpound,

(

the I ower the content becones, the nore likely the 2
administration of 0.1 mg once a day, and it is cn sale as a

trade name of “Nasea OD Tablets 0.1 mg” from Yamanouchi
Pharmaceuticalil Co., Ltd.

Also, in wview of the fact that serctonin 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 yet.

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 cf formulating a drug

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

the marketed drug conpound will be referred to as

"ranosetron hydrochloride") It is known that the ranpsetron hydrochl oride
exhi bits an excellent pharnacol ogi cal effect against adults upon its oral
adm nistration of 0.1 ng once a day, and it is on sale as a trade nanme of
"Nasea OD Tablets 0.1 ng" from Yamanouchi Pharnmaceutical Co., Ltd. Al so,

view of the fact that serotonin receptor antagonists irritate a serotonin
receptor and i ncrease Iiberation of acetylcholine, they are
expected to

i nduced by the adm nistration of
il fgener algainst heagasesof ubehmuliaid ngoAadr ug

in



drug conmpound suffers froma nmutual action with drug additives, and
therefore, the drug conpound is worried about a lowering of its stability.
The 0.1 ng tablet of ranpbsetron hydrochloride as a product enploys a
packagi ng state into which a desiccant is incorporated. Accordingly, this
product was a pharmaceutically stable fornulation and did not have a
probl em as goods on the nmarket. However, it is thought that in | ow content
formul ations, a stabilizing effect is insufficient only by the desiccant.

[ Pat ent Docunent 1] Europe Pat ent No. 381,422 .Dl SCL E OF ,THE. | NVENTI ON
Consequent | éfu?tc?rlép%l%rﬁ%nsdg% o %F&% %I@ugﬁuftlaﬁﬁ??Bd”l%%ga?figﬁgb?’es’
ranosetron or a hargaceut'callg acceptable  salt thereof under a .
tenperature?ﬂ9n¥ﬁ?F? BoRdi tPErOr UesPRH AN I YR UTdWw L Sedtt 2 FABEEE s ual

formul ati ons of ranpbsetron and a pharmaceutically acceptable salt thereof

i ncl udi ng c@fréﬁﬁl?taﬁ&ﬂ%éﬂéd ranmosetron hydrochloride are found to slightly

form deconposition products upon irradiation with light, they are stable

under a tenperat ulfBthivilding seblage condéndoat rFhe hyphresddonimeeors made

i nvestigations about formulations optinmmto adaptation di seases for which

an effect isprexpett edplatysaal pacttegéngsethtasinktni wabhkd bodekisyadtone and

knew that 3

incorporated. Accordingly, this prcduct was a

pharmaceutically stable formulaticn and did not have a problem

“ as goods con 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,

Q 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



when stored under a high-tenperature and high-humdity condition,
ranosetron or its pharmaceutically acceptable salt 1is |lowered with respect
to its quantitative value and is likely deconposed. Then, for the sake of
devel oping fornul ati ons of ranosetron or its pharmaceutically acceptable
salt that is stable even at a | ow content, the present inventors nade
extensive and intensive investigations. As a result, it has been found that
ascorbic acid gives rise to a renmarkable stabilizing effect agai nst

t t i di h t o f h de, i igati

about the SPABI i 319 oriBAE by proguI Coar PSR B Reqti €1 oM RAS Boen
tedly f d that I |l at [ ise t f kab.
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tenperature /humdity by enolic acids that give rise to an excell ent
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inventors further nade extensive and intensive investigations. As a
result, it Basopeefcedur prigindgloy tbameithat Hededepdagbbrynhsatacndsobr
esters thereof such as citric acid (hydrate) , citric acid (anhydride),
tartari c acrdmoaatdroar boxymst mylaroeldemtose, 1 1 vald qhegitiab loardmky | tltatacids or
esters thereof, acidic am no acids, and carboxyl group-containing

hi gh- nol ecukaeblsulksicances sudbwascaardiaxy netidy breekhtl dserggittery imedéo an

extrenely excellent stabilizing effect against tenperature/humdity as

conpared w thtanhemgki §n@aIWOXYbite investigations. As a result, it has

¢ 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

&, ﬁurther made extensive and intensive investigations. As a
result, it has been surprisingly found that hydroxycarboxylic
acids or esters therecof 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-molecuiar
substances such as carboxymethyl cellulose give rise to an

extremely excellent stabilizing effect against

temperature/humidity as compared with arcmatic carboxylic



4 acids or esters thereof such as propyl gallate described above. Moreover,
the present inventors have also found that in particular, when a coloring
agent selected fromthe group consisting of yellow iron sesquioxide, red
iron sesqui oxide, and titaniumoxide is added to ranosetron or its
pharmaceutically acceptable salt, there gives rise to an extrenely
remarkabl e light stabilizing effect. Specifically, this invention has been
acconpl i shed based on the foregoing findings and is to provide 1. Astable
oral solid drug conposition setr
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t
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selected fromthe group consisting of an aliphatic carboxyllc acid or an
ester ther ©V€a hydroxycarboxylic acid or an ester thereof, an acidic
amno acid, an enolic acid, an aromatic carboxyl conpound or an ester
thereof, and a caM%@Q?Vegrdei@oﬁﬁ@nﬁlhgvﬁﬁﬁﬁrﬁohéﬁal%&soéh%@ﬁhhbét n oA
stabl e oraI solid drug conposition of ranpbsetron or a pharmaceutically salt
t her eof , whpzhtisuthar agheni zed:dloricont agenngsetecordt Waoor tiey eyreudber s
selected fromthe group consisting of a hydroxycarboxylic acid or an ester
t hereof, aforsdEttngcofl,yel & drain €eeatheoxildeGorpauntdonrsastyebdet de,
thereof, and a carboxyl group-containing hi gh-nol ecul ar
and titanium oxide is added to ramcsetron or its
pharmaceutically acceptakble salt, there gives rise to an
extremely remarkable light stabilizing effect.
Specifically, this inventicon has been accomplished

based on the foregoing findings and is to provide:
1. L stabie 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 hydroxycarbeoxylic 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;

z2. 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;



substance; 5 3. A stable oral solid drug conposition of ranbpsetron or a
pharmaceutically salt thereof, which is characterized by containing one or
two or nore nenbers selected fromthe group consisting of a

hydr oxycarboxylic acid or an ester thereof and a carboxyl group-containing
hi gh- nol ecul ar substance; 4. The drug conposition as set forth above in 1,
wherein the aliphatic carboxylic acid or its ester is one or two or nore
menbers sel ected fromthe group consisting of naleic acid, malonic acid,

succinic ackd, angd f LC id;, 5, ;The dru onposition as set, forth above

in 1, mhere?h tﬂg %?%?%?y%gg%o§3$%% FET %&mﬁ?ngé %rofsr%%%s%?r?ﬂnp%r nor e

menbers sel ected fromthe group %n isting of tartaric acid mal i ¢ aci d,
L5rdd Ve Srios

and citric acPRrBacen §¥c et Ay S8 Forth HHRACTRT 122y ei n
t he hydroxycarboxylic acid or its ester is one or two or nore nenbers
sel ected frefEaRNFREUPNR GGt ARG BPTE LFTERT S &8 ¢ Ctat faiory theagt@r 7. The
drug conposition as set forth above in 1, wherein the acidic amno acid is
aspartic actdneisginvand @ hyddoxygarFhsydiag cohpasat iemt as toetrebdramd above
in 1l wherein the enolic acid is ascorbic acid or erythorbic acid; 9. The
drug conposat canbasydetrbopthoabeveing bighhendienulilre sabatginice ;car boxyl
conpound or its ester is phthalic acid
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;
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 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



or propyl gallate; 10. The drug conposition as set forth above in 1, wherein
6 the carboxyl group-containing high-nolecular substance is carboxynethyl
cellulose or alginic acid; 11. The drug conposition as set forth above in
any one of 1 to 10, wherein the conpoundi ng anount of 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 aromatic carboxyl conpound or an

ester thereof, and _a carboxyl roup- cont aj ni ng hi gh- ool ecul ar substance is
from 0.01 tB80 HFB6y Yei GHIUR T e b Obar AEPBRTO1ICUTAS GHARF (GOtfostTi on as

set forth above in ang one of 1 to 11, wherein the conpoundi ng anount of
ramoset ron 6RPPIYNBRBY haE8LLMEaFRY CFcédpiaBIce3§dI% is from 0.0001 to 0.5 %
by weight in the preparation; 13. The drug conposition as set forth above
in 12, wheréln tHReecdnpoundinngsanbant asf seanbsethonboveiin phsromeevtically
acceptable salt is fromO0.0005 to 0.05 % by weight in the preparation; 14.
The drug cofrposildonwhaesesiet ther thmpbonding amyuonheobfonel cro t¥3, otumd her
containing a light stabilizer; 15. The drug conposition as set forth above
in 14, whergenpekbeskil ght esit didn Zee icr@ife Wndiwx i0ig M eameabepsaset ect ed
carboxylic acid or an ester thereof, a hydroxycarboxylic acid

or an ester thereof, an acidic amino acid, an enoclic acid, an
aromatic carboxyl compound or an ester therecf, and a carboxyl
group-centaining high-meclecular 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 amcunt of ramosetron cor its

pharmaceutically acceptable salt is from 0.0001 to 0.5 % by

X

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

1 tc 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 cf yellow iron sesquioxide, red iron

sesquioxide, and titanium oxide;

16. A stabilization method of an oral solid drug composition



fromthe group consisting of yellow iron sesquioxide, red iron sesquioxide,
and titaniumoxide; 16. A stabilization nmethod of an oral solid drug
conposition 7 of ranmpbsetron or a pharnmaceutically acceptable salt thereof,
whi ch is characterized by conpoundi ng one or two or nore nenbers sel ected
fromthe group consisting of an aliphatic carboxylic acid or an ester

t hereof, a hydroxycarboxylic acid or an ester thereof, an acidic am no
acid, an enolic acid, an aromatic carboxyl conmpound or an ester thereof,
and a car boxyl groug-containing hi gh- nol ecul ar substance; 17. The
stabilizati 6fF FEMABETASISRE F AN TEFRME 1Gp e 2CRsd &N« Ise 14l FPRAEPE !
carboxylic acid or its ester is one or tw or nore nenbers selected from
the group cohdéicht iimy oharaarertzadi &y redmuavundigial, oBaceirnitovaced, mand
fumaric acid; 18. The stabilization nmethod as set forth above in 16,
wher ei n t hembythemsy carllpetydd ccam dlor ¢toupsteisistong of twoalaphanie
menbers selected fromthe group consisting of tartaric acid, malic acid,
and citric aeir®ox18.icTheisgt@bidd zatie@nt ReLbOd, as hsalr xAiddr xame d Acls,
wherein the acidic amno acid is aspartic acid or glutamc acid; 20. The

stabilizatign gRtbod. S peted OF t4h ARAVE d Anlfo 208! 1A 491 BNQldiG aghd 1S
ascorbic acid or erythorbic acid; 21. The stabilization nethod as set forth

above in 163romatic: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
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;

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

wherein the acidic amino acid is aspartic acid or glutamic

,/—w

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 1its ester is
phthalic acid or propyl gallate;

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

wherein the carboxyl group-containing high-molecular



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-nolecular 8 substance is

car boxymet hyl cellulose or alginic acid; 23. The stabilization nethod as set
forth above in any one of 16 to 22, wherein the conpoundi ng anount of one
or two or nore nenbers 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 aromatic carboxyl
conpound or SERASEEPEE 1FnEREBPXYAREDY Ic &FBIHHOSE GFp-Addritdihiarg 47

hi gh-nol ecul ar substance is fromO0.01 to 90 % by weight in the preparation;
24. The staBBtizaThenshebhbizatisetnebhed apoiat iferddy abewe oh aBytone3,
wherein the conpoundi ng anount of rampsetron or its pharmaceutically
accept abl e sél 16i 0 f22mvh€@0Hn tth«d).erdpoundingg gtounrt ttfe opeepar avd oy 25.
The stabilization nmethod as set forth above in 24, wherein the conpoundi ng
amount of ragpeetaborsi tselqhasdadew cahky qeeapt aldresisalitng s offr osm 0. 0005
to 0.05 % by weight in the preparation; 26. The stabilization nethod as set

forth aboveahnpaRYiene c&fbdbyl D254k t her campounsi g a dhHeghisrstabili zer;
and 27. The stabilization nethod as set forth above in 26,

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;
24. The stabilization method as set'forth above in any cne
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.C005 to 0.05 % by

{ weight in the preparation;
26. The stabilization method as set forth abeve 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 cr more members
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



wherein the |light stabilizer is one or two or nore nenbers selected from
the group consisting of yellow iron sesquioxide, red iron sesquioxide, and

titaniumoxide. In general, it is considered that an antioxidant is
classified into three categories in view of its nechanismof 9 action.
| yakuhi n No Kai hatsu, Volune 12, "Fornulation Materials Il", page 310,

publ i shed on Cctober 28, 1990 enunerates (1) substances that are oxidi zed
in place of a chenmical that is weak to oxidation, to consume oxygen and
protect the chem cal (for exanp]e, t.er-sol upl e redugcing ., agents such as
ascorbi ¢ add*:°t2) s&i@@f‘éﬁﬁ&@s %’ﬂat%\%}?t%ﬁns%&lgﬁ tﬁéreagto 125 &%t or
of a free radical, to__intercept chain reaction (for exanple, |ipophilic

ant i oxi dant!®' w3 priopyl P§aFl at ), BRHELESPedundt afGES R at 28do 6t0 have
an anti-oxidant action alone but, when conbined wth an anti oxidant,

rei nforce iQUReERtOXi dAht SHEEICeR CEort hadx st QX 5§heedi snspehclei pdphilic
antioxidants such as citric acid). The nechani sm of stabilization of
ranoset r on dremisal phhabadeutviesdd | yo acceptabde, stbt chasunet cogeerclzard fi ed
in detail yet. However, in view of the fact that citric acid that does not
subst anti alpyctwewe aheamrfnemdxiadantf@ct épampl onewetbrroughtivstcabtivdimset ron
formul ati ons as conpared with other antioxidants, it is estimated that the

suppressi on@int SecAPOShti ULAnEeTc aatermer atzy e SMyFFidas StRRAUGre
condi tion
considered to react as a receptor of a free radical, to
intercept chain reaction (for example, 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 ramcsetron formulations as compared with other
antioxidants, it is estimated that the suppression of
decomposition under a temperature/humidity storage condition
is not made based on mere suppression o0f oxidative
decomposition.
Incidentally, for the purpose of lowering vascular
stimulation of injection preparations containing a seroctonin

receptor antagonist, there is disclosed an invention related

to an injecticn preparation containing a specific serctonin

10



is not nmade based on nere suppression of oxidative deconposition.
Incidentally, for the purpose of |owering vascular stinulation of injection
preparations containing a serotonin receptor antagonist, there is disclosed
an invention related to an injection preparation containing a specific
serotonin 10 antagoni st and a pol yhydric al cohol or a sugar al cohol and a
citric acid salt and having a pH adjusted at from3 to 5 (JP-A-7-10753).
However, the subject invention is different fromthis invention with
respect to the technical problens nei t her describes nor su gests stabl e
oral solid PBFAEPELFENENT a? %9%%%?@%h?e%&c%ﬁ°¥éﬁ%§b§#&ﬁrhﬁgF8@ﬁ ofPed
against tenperature/humdity. Also, there is disclosed an invention rel ated
to a stabl B1HFLE @&%bsffﬂ‘bna%@ahﬁﬁmﬁa@erﬁ%a@‘ﬁblhst‘,%%t atnifdgm ¢ 1ehset ron
as a 5-HT receptor antagonist, which is an optically active substance and

i s racem zedJPnAf3rawi7at)on, Howede a, viehersidglam! é nasirdiicors ibstafiferent
(JP-A-11-92369). However, this invention is different fromthe technol ogy
for supprefssongtthhe iracertizat wanhw ¢ dpeespecthe o ddien i @echpiredl] enzr abdens.

In addition, the present inventors carried out clinical tests against

patients of ndiahehede predoss radt shikigielsall et albove) r Sy BN Qe OvRn1 21 ¥eEKS
using the foregoing stabilized

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

Alsc, there is disclosed an invention related to a
stable drug composition against racemization containing
cilansetron as a 5-HT receptor antagconist, 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 technologf for
suppressing the racemization with respect to the technical
problems.

in additicn, 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 ramosetren hydrochloride as a daily

11



formul ati on of | ow content ranosetron hydrochloride. As a result,

remar kabl e effectiveness has been confirned, |eading to acconplishnment of
this invention. Specifically, this invention is concerned with: 28. A
pharmaceutical conposition for therapy of diarrhea-predomnant irritable
bowel syndronme, containing from0.002 to 0.02 ng of ranpbsetron
hydrochloride as a daily 11 dose or an equival ent nolar anount of
ranosetron or its pharmaceutically acceptable other salt as an active

ingredient; ,or 29. A pharmaceytical conposition faor inprovjng diarrhea
symptom of §97% ¢ 481 e botel S5 Raromd S ot aTAPRY FHonf 002 TA" 6202ty of
ranoset ron hydrochl oride_as a daily dose or an equival ent nolar anpunt of
ranoset r on BRARTFPICHAGE ALt | CRICEP L aRdCept U ot Pett saPf adlan aRktiRe
ingredient. Also, this invention is concerned with: 30. Use of from0.002 to
0.02 ng of ¥=@veeiewdh: h9drochloride as a daily dose or an equival ent nol ar
anount of ranosetron or its pharnmaceutically acceptable other salt for the
manuf act ur e2®f a Aegheamerkeutdratlhesdpesd neindn of o r dilaproera ngr edhions rted
irritable bowel syndrome; or 31. Use of fromO. 002 to 0.02 ng of ranpbsetron
hydr ochl or i gigmpasma fldirry tdese pbwal egudvahentcsrd Aim iate Wiormof . 0aposet ron

or its pharmaceutically acceptable other salt for the
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.
Also, this invention is concerned with:
30. Use of from 0.002 tc 0.02 mg of ramosetron hydrochloride
as a daily dose or an equivalent molar amount of ramosetron
or 1its pharmaceutically acceptable other salt for the
manufacture of 'a medicament for the treatment of
diarrhea-predeminant irritable bowel syndrome; or
31. Use of from 0.002 to 0.02 mg of ramosetreon hydrochloride
as a daily dose or an equivalent molar amount of ramosetron
(1 or 1its pharmaceutically acceptable other salt for the
manufacture of a medicament for the improvement of diarrhea
symptom of irritable bowel syndrome.
Ailso, 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
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manuf acture of a medi canent for the inprovenent of diarrhea synptom of
irritabl e bowel syndrone. Also, this invention is concerned with: 32. A

t herapeutic nethod of diarrhea-predomnant irritable bowel syndrone,
including adm nistering a patient with from 0.002 to 0.02 ng of ranobsetron
hydrochl ori de as a daily dose or an equival ent nolar anount of ranosetron
or its pharmaceutically acceptable other salt; or 12 33. An inproving

nmet hod of diarrhea synptomof irritable bowel syndrone, including

adm nistering a patient with from 0,002 to 0.02 of ranpsetron

hydrochl ori dé*as &"dalPy°ddde "Gr-ge éjtfuic{/‘zflrerrﬁe HWPEeurt HFT+a#Bs8t ron
or its pharmaceutically acceptable other salt. The dosage of ranosetron
hydr ochl or i BeWeXhEBPE&Ea™sy fERe1VEingi adninésterésgl fsPphlgest WEAnprem2
described later is 0.005 ng and 0.01 ng for oral adm nistration once a day.
However, inOvPéw 6 @heZfmgtof hamaget minimidnacitliconids a@. e08aihy deveal ed a
remar kabl e therapeutic effect conparable to that in the adm nistration of
0.01 ng, efbect evenesmicaiche f urdlher axpect edcEvenznosanrapproxi matsly
hal f amount. Al so, the subject of Test Exanple 2 is the Japanese adult

patients, ppagbickiity dahaty the priadbumdose taxichildren is further small
i's suggested, and the opti mum dose to Europeans and Anericans may often be

twice that to JapapesgosA§e W dirRglkettBOUGRatBEhioride exhibited by the
clinical test results in Test Example 2 described later is
0.005 mg and 0.01 mg for oral administration once a day.
Howeveyr, 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 haif amount. Also, the
subject of Test Example 2 is the Japanese adult patients,
possibility that the cptimum dose to children is further small
is suggested, and the cptimum dose to Europeans and Americans
may often be twice that to Japanese. Accordingly, though the
(m dosage of rémosetron hydrochloride is especially preferably

in the range of from 0.002 tc 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 syndrcome

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
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dosage of ranosetron hydrochloride is especially preferably in the range of
from0.002 to 0.02 ng per day, it is thought that it is possible to inprove
di arrhea-predonminant irritable bowel syndrome or diarrhea synptom of
irritable bowel syndrome 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. Ranpbsetron to be used in this invention is a drug conpound havi ng

t he foregoing chem cal name and described in Exanple 44, etc. of

JP- B- 6- 25153¢5@h#P8BebEEPY - exanpl es of its pharmaceutical |y acceptabl e
salts include salts of mneral acids such as hydrochloric acid, sulfuric
aci d, phosphoric Raspgetand Hydriobr osed aidi dbhsal tigwvehterqganie &cidsusuch as
acetic acid, oxalic acid, succinic acid, citric acid, naleic acid, nmalic
aci d, fumarccmpoudd haviagithadaemndg meterdmesuhiori endciddscandedalt s of
acidic amno acid such as glutamc acid and aspartic acid. O these,

mar ket ed rerEseleo hydicacht ari-de-d-2 Jrsf enabl eped s0c Jxpigsadd off Dfs its
pharmaceutically acceptable salt can be easily obtained according to the

producti on §599ﬁ§§egﬁ§§éhﬁ?dah&ebhﬁbl@b%ﬁgt%iH@Qﬁﬂﬁkﬁ%&ﬂﬂﬂ&uﬂﬁﬂﬁingﬁﬁlannunt
of ranosetron or its pharmaceutically
acids such as hydrochloric acid, sulfuric acid, phosphoric
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 ¢f acidic amino acid such as
glutamic acid and aspartic acid. Of these, marketed
ramosetron hydrochloride is preferable. Also, ramosetron cr
its pharmaceutically acceptable salt can be easily obtained
according to the production process described in the
above-cited patent document.
The amount o©f ramosetron or its pharmaceutically
(7 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 1s estimated that this matter is a
substantially inherent problem even in high-dose formulations,
and therefore, a similar stabilizing effect can be expected.

Bccordingly, the use amount thereof is not limited to an

effective amount against adaptation diseases of irritable
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acceptable salt to be used is not particularly limted so far as it is an
effective anount. In particular, though it was found that ranpbsetron or its
pharmaceutically acceptable salt is unstable against tenperature/ humdity
in lowdose fornulations, it is estimated that this matter is a
substantially inherent problemeven in high-dose formulations, and
therefore, a simlar stabilizing effect can be expected. Accordingly, the
use anount thereof is not limted to an effective anount agai nst adaptation

di seases of _irritable, 14 bowel s\ 0 but _includes effective anmounts of
t he conven??%ﬁg J¥BAECBR tRRC el ?%{ g%ﬁnc?%%%?Elv?hea%ﬂﬁﬁﬁf P rdHbset r on

or its pharnaceutlcall¥ acceptable salt to be onpounded i s preferably from
0.0001 to OSSNEENtABREL Preferdblyhd ﬂtﬂﬁk@toooﬁowr@t@éy% byewengwet @hd
further preferably from0.0005 to 0.05 % by weight in the preparation.

Al so, when rhmoambunn o randsehasnaceutisaphar racmptiaale ysadtcemt did e salt
to be used is expressed in ternms of unit forrmulation, it is specifically
fromO.1 tocS@fogndrdr eisprrefetatdlyl §ramddn 1 6.d@BO0 ¢go andSsf unghermere
preferably from1l to 50 g. The conpound for stabilizing ranmosetron, which
is used inpkBEsrapYeNtiiram €soaospee fo 2Torpaindvdayhtg anearbonyher group

as described previously and stabilizes ranbsetron or 1ts pharnmaceutically
accept abl e gakterSpeqi f16m eXaMILEc0h. 498 by weight in the preparation.
Also, when the amount of ramosetron or its pharmaceutically
acceptable salt to be used 1s expressed in terms of unit
formulation, 1t is specifically from 0.1 to 500 pg, more
preferably from 0.1 to 250 pg, 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 previocusly 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 therecf, hydroxycarboxylic acids {in
detail, saturated or unsaturated, linear or Dbranched
aliphatic hydroxymono-, di- or tri-carboxylic acids, and
especially hydroxycarboxylic acids having from 3 to 36 carbon
atoms) or esters thereof, acidic aminc acids, enolic acids,

aromatic carboxyl compounds {in detail, aromatic mono-, di-
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speci fic compound having a carbonyl group include aliphatic carboxylic
acids (in detail, saturated or unsaturated, |linear or branched aliphatic
nono-, di- or tri-carboxylic acids, and especially aliphatic carboxylic
acids having from3 to 36 carbon atons) or esters thereof,

hydr oxycarboxylic acids (in detail, saturated or unsaturated, |inear or
branched aliphatic hydroxynmono-, di- or tri-carboxylic acids, and
especi al Iy hydroxycarboxylic acids having from3 to 36 carbon atons) or
esters thereof, acidic amno acids, enolic acids aromati c car boxyl
conpounds (PA H@%a??rbﬁfbﬁﬁfl%C%%%dj““dmﬁyﬂ@%ﬁuﬁﬁﬁl%%ﬁ%%kvﬂﬂbaéc@éEY%hat
may be substituted with an alkyl group having from1 to 4 carbon atons or a
hydr oxyl grgipupahdviegpeealll yoat orathaen ¢aobexgki T hasinsHagiregret rand7 t o
20 carbon atons) or esters thereof, and carboxyl group-containing

hi gh- nol ecubapesdlastlarncaeszma‘lﬁt‘eseceﬂhrp&yﬁlds acdnsbehgprioper fyomnsé&d tsd ngby or
in conbinations of two or nore thereof. Above all, as the specific conpound

having a carhenyh graaulms)hydroxycaebexykic Q@e&%o@r esteds thesewbxyl
car boxyl group-containi ng hi gh-nol ecul ar substances aromatic carboxyl

conpounds 0k 88herSithenadly napH-pRek:6a18¢! Q@O@E&c@é ef ehaklkesoRsperkal Y.
hydr oxycar boxylic acids or "'estérs thereof, carboxyl group-containing

hi gh- ol ecul.af, SUBSEA0CES, AN ALY oG Eﬁr98%%in§PFBREQ%?t9k>%§t£6§e

t hereof are
thereof.

Apbove all, as the specific compound having a carbonyl
group, hydroxycarboxylic acids or esters therecf, 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 carbexyl 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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preferable; and optimally, hydroxycarboxylic acids or esters thereof and
car boxyl group-containing hi gh-nol ecul ar 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 am no acids,
glutam c acid and aspartic acid are preferable. As the aromatic carboxyl

conpounds, phthali¢ acid and prop allate ar

referable, with propyl

I e
gal | ate bei Wyef i Yr ePEP _§.°¥1,5x§%”i§gt hlél%}éT’B‘g%‘?Fub?Bupi%’%%‘P?ﬁ?vg
hi gh- nol ecul ar  subst ances, _ carboxynethyl cellulose and alginic acid are
pr ef er abl e, CaFPRXYRAEBBk YRt Hylosiang 85eiBef my fdetikeprpfeFebabl evitd so, as
the enolic acids, ascorbic acid and erythorbic acid are preferable, wth
ascor bi ¢ actdrbekpgetoyiheelprnépeeabtengWiththespecefenalbhe. f cikgoi mp
carbonyl conpound, it is clarified that hydrates or anhydrides free from
wat er of ctlyst andldat | @nidsuchsasrtiita i achdi dnldy dsBfeh®rb T t micdd aydri de,
al so exhibit the stabilizing effect of this invention, and all of hydrates,
anhydri des, ppergi-xbuepswithengebraie hBchugedncAlrsernthopg fihapie.

hi gh- nol ecul ar

substances are not particularly limted with respect to the

degree of pol ynerjzahi onseod: "ol el 36 webadhly chRrbh§1ca8Rp8hing, it is

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 compounding

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 C.1 to 10 % by
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car boxymet hyl cellul ose, the wei ght average nol ecular weight 1is especially
preferably about 110,000, and in the case of alginic acid, the weight
average nol ecul ar weight is especially preferably about 200, 000. The
conmpoundi ng anount of the conpound that stabilizes ranobsetron or its
pharmaceutically acceptable salt is not limted so far as it is an anount
at which the conpound stabilizes ranosetron or its pharnmaceutically
acceptabl e salt (preferably ranmpsetron hydrochl ori de) The conpoundi ng
anount is fromO0.01 to 90 % by weight, and preferably fromO0.01 to 50 % by
wei ght in tWeigPeparation, and in view of the productivity, it is further
preferably fromO0.1 to 10 % by 17 weight. Various drug additives are
properly used in Yaeieral dsubi dddrtigvesmpasi pirewesflyt hised niventionotal
prepare a fornulation. Such drug additives are not particularly limted so
far as theysat gdphdrwaceunipes ity caccefit abhes additenvteson Bcanpkepat-bergof

i ncl ude excipients, binders, disintegrating agents, sour agents, blow ng
agents, artibirgpuiabtsvaet snehsdrq fHdaMarises ubeianpsrtandleehori ngi agents.
Exanpl es of excipients include |actose, crystalline cellul ose,

microcrystakhi geceld WrRse, aPes?hakhalceu@m@amr}m@aééytab@%f@i@és bi nders

i ncl ude hydroxypropyl methyl cellulose, hydroxypropyl cellulose, povidone,
pol yvi nyl atﬁQHBhes”@ﬁQﬁéof include excipients, binders, disintegrating

agents, sour agents, blowing agents, artificial sweeteners,
( 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 scdium,
low—substitution degree hydroxypropyl cellulose, and
(k crosspovidone. Examples of sour agents include citric acid,
tartaric acid, and malic acid. Examples of blowing agents
include sodium Dbicarbonate. Examples of artificial
sweeteners include saccharin sodium, glycyrrhizin
dipotassium, aspartame, stevia, and thaumatin. Examples of
flavors include lemon, lemcn lime, orange, and menthol.
Examples of lubricants include magnesium stearate, calcium
stearate, sucrose fatty acid esters, polyethylene glyccl,

talc, and stearic acid. Incidentally, as the coloring agents,
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cel lul ose, and gum arabic. Exanples of disintegrating agents include
cornstarch, potato starch, carnell ose, carnellose calcium carnellose

sodi um crosscarnell ose sodium | ow substitution degree hydroxypropyl

cel lul ose, and crosspovidone. Exanples of sour agents include citric acid,
tartaric acid, and malic acid. Exanples of blow ng agents include sodium
bi carbonate. Exanples of artificial sweeteners include saccharin sodium
gl ycyrrhizin dipotassium aspartane, stevia, and thaumatin. Exanpl es of

flavors include |l enon, lenpn lipme, orange, and nent hol Exanpl es of
| ubricants fﬂEI%ﬂ%mﬁﬁﬁneg?hﬁPgt%ﬁ?%t%esﬁ%¥%¥hﬁ?fs¥%§rh§%ﬂ TRREBEXi} Ly acid
esters, polyethylene glycol, talc, and stearic acid. Incidentally, as the

colorlng agéhtéﬂlUQSOFéﬁeexEﬁﬁﬁeYeyéPWoﬁplrénagésﬁgroﬁtdEOOdeHeﬁr®© 3
sesqui oxi de, titanium oxide, Food Yellow No. 4 and No. 5, Food Red No. 3
and No. 102andnido FobdZ Bl ared Noo 3 dalnidhelausedanEbpecealil y,Especisltponfit med

t hat when yell ow iron sesquioxide, red iron sesquioxide, or titanium oxide
i s conmpounded, cohgriengidveshat i sB&na vedimankabten | sgbusbabikl, zing ef feet, and
these coloring agents also act as a light stabilizer. The drug additives

can be propgekyuaddedel, N an demiaie aPYat 181 R@MpoRIHdd) aidagiens of
two or nore thereof. The drug conposition of this invention can be produced

by a nmethod that is kngwndel f1agdrcan - bei { oL MRY ¥ Of ang these

coloring agents also act .as a light stabilizer. The 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
disintegrzble tablet in oral cavity, or the 1like. With respect
to disintegrable tablets in oral cavity, a iot 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.S5. Patent No. 5,576,014, U.S. Patent
No. 6,589,554, WO 03/008831, 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 liguid containing ramosetron or @ its

pharmaceutically acceptable salt and a part or the whole of
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exanple, a powder, a tablet, a filmcoated tablet, a disintegrable tablet
in oral cavity, or the like. Wth respect to disintegrable tablets in oral
cavity, a lot of technologies are developed, and there are no particul ar
limtations. For exanple, the drug conposition 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 WD 02/082057. As the nethod of adding a coloring agent, in
addition to filmgcoating, in the case where filmcoating is difficult as
in quick di8iTR&yrdii 89PH5I 2t & *nt BRACTCATFRY ! 2F hePe A BEtemRi bt eton
production processes by perform ng wet granulation as a binding liquid
cont ai ni ng PAndsePtoniny agSntpRarhatelnd cRPY§eacEEbl abllelndl #o ahbdal part or
the whole of 19 a coloring agent at the tine of granulation, or wet

gr anul at i oncoofaangoborames aigert -ogont aipdiangarmadercatityhaacbphdicng $aui d
contai ning ranosetron or its pharmaceutically acceptable salt. The addition
anmount of thRecaldtitigragembuhs adequiat elcylcddner ndgedt adcorddaguiteie ki nd
of the coloring agent or the addition nethod. For exanple, in the case of

film coatingetethénadditbondangund tofe kRBACOF AMidIGARNING Sgesabkythie om
0.01 ( to 10 % by weight, and preferably from0.05 to 2 % by wei ght based

on the whol g4gf +tBa £EFREALLI @Br ERahPEeCaASR Ohe PLLEOSH AGIMELLGE AY] ation
as a binding liquid containing
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 c¢f the compesition. In the case of
performing wet granulation as a binding liquid containing
ramosetrcn 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 ¢f dissclving 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 optionally, an organic acid and

a coloring agent compounded therein in a wet granulator such
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ranmosetron or its pharmaceutically acceptable salt and a part or the whole
of a coloring matter at the tinme of granulation, or wet granulation of a
coloring matter-containing powder with a binding |liquid containing
ranmosetron or its pharmaceutically acceptable salt, the addition anount of
the coloring agent is usually fromO.1 to 20 % by weight, and preferably
from0.2 to 10 % by wei ght based on the whole of the conposition, and in
view of the productivity, it is further preferably fromO0.2 to 5 % by

wei ght. For exanple, _ the process conprises a step of dissolving or
suspendi ng ﬁannggtro%ﬂ%ﬁd{% pREIrac SFETEAAP Tac c8pflabl ENEEI t gﬁﬂlng-
optionally, an organic acid and a coloring agent in purified water and a
step of spPhprmgcenéisabilecacagnésbdesarufi sadoEizgaspengiba wniBormlpowder
havi ng an exci pient and optionally, an organic acid and a col oring agent
conpounded theperaedn ia wetd grdaerd ator thackub2ecas amudaiisdi yeduthiseh or
granul ator and then drying. Pharmaceutically acceptable drug additives my
be uni f or M yusdeapévaetnd noandwatdedotise ttheisldbjeeict Hopieabs esal atihecuor
suspensi on and/ or powder to be fluidized. The subject aqueous solution or

suspensi on ganubgcHsed ishisped@ieantdaat il e @ ibihdesndonbeseiphoyedain the
usual wet granulation. The stabilization of the oral solid drug conposition

of ~rampset0Rqak itBSb@h@Fnﬁﬁ%?éHi q@l kyeaceephable Saldn ofadis invention
can be carried out by the nethod described above in

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 1invention regarding the drug

composition.

' BEST.MOD'E FOR CARRYING .QUT 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 iron sesquioxide: 0.2 parts
Titanium oxide: 10 parts

Light silicic anhydride: 0.3 parts
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the description of the invention regarding the drug conposition. BEST MODE
FOR CARRYI NG QUT THE. | NVENTI ON This invention will be further described
below with reference to the followi ng Exanpl es, Conparative Exanples and
Test Exanples, but it should not be construed that this invention is
limted to these Exanples. Incidentally, the term"part"” shown bel ow refers
to a part by weight. [Conparative Exanple 1] Ranobsetron hydrochl oride: 0.02
parts Lactose: 86 parts Hydroxypropyl cellulose: 3 parts Yellow iron
sesqui oxide: 0.2 parts Titaniumoxide: 10 parts_Light silicic_anhydride:

0.3 parts 21 ThreBrB&rParbf ﬁ?d%%wbeyp%aq:%lbggoaﬁdando@ Darpartof
ranmosetron hydrochloride were dissolved in 35 parts of water with stirring
using a nmagAét remeseitren hydnpaihichidiereere hdnskataddd 100 Parkartof ef t ani um
oxide and 0.2 parts of yellow iron sesquioxide using a triturator, to
prepare a spaayrlwgun cti(thyidroxginopyl maghé ul s, i mencentirtdt wbmchawé/ﬁé)y
weight) . Next, 86 parts of |actose was charged in a fluidized bed

granul at or tﬁénﬂ-fr&di@éd nangar £ Q¥ COATERumNBLE @G ed2yaFif €uddyel low

Corporation), and the foregoing spray |iquid was sprayed at
iron sesquioxide using a triturator, to prepare a spray liquid
(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 fecregoing 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 light 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 sesqguioxide 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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a spray rate of 5 g/mn to performfluidizing granulation. After the

granul ation, the granulated naterial was dried at an intake air tenperature
of 40 Cfor 5 mnutes, and 0.3 parts of light silicic anhydride was then

m xed to obtain a conparative powder of the fornulation of this invention.

[ Exanpl e 1] Ranpbsetron hydrochloride 0.02 part Lactose 86 parts

Hydr oxypropyl cellulose 3 parts Tartaric acid 1 part Yellow iron

sesqui oxide 0.2 part Titaniumoxide 10 parts Light silicic acid anhydride

0.3 part dro ropyl .cellulose_(3 parts), 0.02 part of ranobsetron
hydr ochl o i %9%‘?%3&&}13%0?8%5&%“@ | W 81551808 D8P MRS P& ts of

water with stirring using a nmagnetic stirrer and kneaded with 10 parts of
titani um ox3 ol BhE NP kpRadediv il | bivRars s duliten ges wiiie #nd %@ at or,

and a spraying liquid (hydroxypropyl cellulose concentration: 8% by

wei ght) waspartepafetle lAbwerd ridmatse BB pmide ofsingt aserisngatolar god ian a
fluid | ayer granul ator (Flow Coater; manufactured by Freund) and the above
sprayi ng | izprayivas lsprayedhatiraxyspeayilnefhatleoof conglemtnutte ona 8dmduct a
fluid granulation. The granules were dried for 5 mnutes at an intake air
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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tenperature of 40C and then mxed with 0.3 part of light silicic acid
anhydride to give a diluted powder preparation. [Conparative Exanple 2]
Ranoset ron hydrochl ori de: 0.0008 parts Mnnitol: 89 parts Maltose: 10 parts
Magnesi um stearate: 1 part [0029] Maltose (10 parts) and 0.0008 parts of
ranmosetron hydrochl ori de 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 granul ator (Flow Coater; manufactured by Freund) and the above spraying
liquid wasgsamayetiah.a Sprayittge ratanofatlitbrg/ MHwitedra conduate arfilkd d 23
granul ation. After the granulation, the granules were dried for 5 m nutes

at an intakeoaiy mi giPeEaituEe Oit HACandc dhies- it Xed ot bPe bt he RmikRGNESI UM
stearate. The m xed powder was made into tablets using a rotary tableting

machine at fhenratgof of120 M sRem takhebck0 otye 4apletSolavi ngahout 1 kf

of initial hardness. They Wwere preserved for 18 hours at a tenperature o

25C and rel gty %Hi%ééty o 7§V@{§rd$ﬂeébpé SR Vb Qe 4 NQW S AL
tenperature o# g% and rerative %um ty o]T t%ts)r%to gll vee4acorrpar ati \?e%tfabl ets
of the prepfﬁ@%ﬁé”ﬁé¥:t%%%e%rggegive 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
Malitose 10 part -

(‘ Red iron sesquiocxide 1 part

Magnesium stearate 1l 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, 89 parts
of mannitol were charged in a fluidized bed granulator (Flow

Coater; manufactured by Freund) and the above spraying liquid
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i nvention. [Exanple 2] Ranpbsetron hydrochl oride 0.0008 part Mannitol 89
parts Citric acid anhydride 0.1 part Maltose 10 part Red iron sesqui oxi de
1 part Magnhesium stearate 1 part Maltose (10 parts), 0.0008 part of
ranosetron hydrochloride, 0.1 part of citric acid anhydride and 1 part of
red iron sesqui oxi de were suspended in 67 parts of water -with stirring
using a magnetic stirrer to prepare a spraying liquid (concentration: 15%
by weight) . After that, 89 parts of nmannitol were charged in a fluidized
bed granul ator (Flow  Coater; manufactured by Freund) and the above spraying
liquid 24 933 SHFRAFENA R SPERYAYE rard bY 9Ymigibiente & arsiudnadctuid f1 i d
granul ation. After the granulation, the granules were dried for 5 mnutes
at an i nt ak@ranylaehper atifite bitheogrand lelémn mitkedynpphlespagre oir gnesi um
stearate. The m xed powder was nade into tablets using a rotary tableting
machi ne at fde §atenuods 120 ang petakabiet temgevettabl efs4daviargd abtoart 1 kp
of initial hardness. They were preserved for 18 hours at a tenperature of
25C and relmatxe@ vhiwh di pyrofo 7 albcaed ithrept eptraser. verhd e xédhpowse atwas
tenperature of 30C and rel ative

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 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 c¢hanged to 0.2 part to give intraorally

disintegrating tablets.

[Example 4]

The same manufacturing method as in Example 2 was
conducted except that the adding amount of citric acid
anhydride was changed to 0.5 part to give intraorally

disintegrating tablets.
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hum dity of 40%to give intraorally disintegrating tablets. [Exanple 3] The
sanme manufacturing nethod as in Exanple 2 was conducted except that the
addi ng anmount of citric acid anhydride was changed to 0.2 part to give
intraorally disintegrating tablets. [Exanple 4] The sane manufacturing

met hod as in Exanple 2 was conducted except that the addi ng anount of
citric acid anhydride was changed to 0.5 part to give intraorally
disintegrating tablets. 25 [Exanpl e 5] Ranobsetron hydrochl oride 0.0008 part
Mannitol 89 parts Ascorbic acid 0.2 part Mltose 10 parts Red iron
sesquioxide[gxﬁﬁpie RMhgnesi um stearate 1 part Maltose (10 parts), 0.0008
part of ranosetron hydrochloride, 0.2 part of ascorbic acid and 1 part of
red iron sesquiokddeseerensnypendbdoirndg? parts of wad b0 tastirring
using a magnetic stirrer and a spraying liquid (concentration: 15% by

wei ght) was preparednifbier that, 89 parts of mannitod® pwerescharged in a
fluidized bed granul ator (Flow Coater

Ascorbic acid 0.2 part
Maltose 10 parts
Red iron sesquioxide 1 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
sesguioxide 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, 89 parts of mannitol
were charged in a fluidized bed granulator (Flow Coater;
manufactured by Freund) and the above spraying liquid was
sprayed at a spraying rate of 10 g/minute to conduct a fluid
granulation. After the granulation, the granules were dried
(_ for 5 minutes at an intake air temperature of 40°C and then
mixed with 1 part of magnesium stearate. The mixed powder was
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 intracrally

disintegrating tablets.
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manuf actured by Freund) and the above spraying liquid was sprayed at a
spraying rate of 10 g/mnute to conduct a fluid granulation. After the
granul ation, the granules were dried for 5 mnutes at an intake air
tenperature of 40C and then mxed with 1 part of nagnesium stearate. The
m xed powder was nmade into tablets using a rotary tableting nmachine at the
rate of 120 ng per tablet to give tablets having about 1 kp of initial
har dness. They were preserved at 25C for 18 hours at a relative humdity of
75% and thep_preserv ? at 30C for 4 hours at a relative humdity of 40%to
give i ntraoF%g‘?lﬁplﬁi g ntegrating tablets. 26 [Exanple 6) The sane

manuf acturing nethod as in Exanple 5 was conducted except that the adding
anount of ascor bi En@cis@MRasMaphbeagedrtBi 0B ad 29 dhveiaftpbor al Iwas
disintegrating tablets. [Exanple 7] Ranpsetron hydrochl oride 0.0008 part
Manni t ol 88cpadtstefibdxoset 1hgartis avelingwaimocontsesqasoxridec lapadtwaitric
acid anhydride 0.2 part Magnesium stearate 1 part Ml tose (10 parts),

0. 0008 partcleéngadoseirans part to give intraorally disintegrating

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 o¢f ramosetron

hydrochloride, 1 part of red iron sesquicxide 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
liguid was sprayed at an intake air temperature of 50°C, a
spraying rate of 10 g/minute and a cycle of spray/dry/shaking
of 15 seconds/15 seconds/10 seconds to conduct a fluid

granulation. After the granulation, the granules were dried

for 5 minutes at an intake air temperature of 40°C and then
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hydrochl oride, 1 part of red iron sesquioxide and 0.2 part of <citric acid
anhydri de were suspended in 67 parts of water with stirring using a
magnetic stirrer and a spraying liquid (concentration: 15% by wei ght) was
prepared. After that, 88 parts of mannitol were charged in a fluidized bed
granul ator (Flow Coater; manufactured by Freund) and the above spraying
liquid was sprayed at an intake air tenperature of 50C, a spraying rate of
10 g/m nute and a cycle of spray/dry/shaking of 15 seconds/15 seconds/ 10
seconds to conduct a fluid granulation. After the granul ation, the granules
were dried miped5itimdt earatoamaioneskairasteteaper atlirremaked0Coaddr theen 27
mxed with 1 part of nagnesium stearate. The m xed powder was nade into

t abl et s usimgda inmotargbiabket s hgg reacbitae yatalb het i ay enacfidL @ tnghperaticabl et
to give tablets having about 1 kp of initial hardness. They were preserved

at 25C for 48 hoorsg perav=e)laid & heiwdli tybDée I5%aandgt Appupr aseqyead at 30C
for 4 hours at a relative humdity of 40%to give |ntraorally

di si ntegrating {abl 154 &La%gégyﬁérgagpégé @dh 95*&0%(5961@ o Rart

Avicel 86 parts Low su stltut dro ropy cel | ose 1

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 Bt 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 hydrechloride were
dissolved in 27 parts of water with stirring using a magnetic
stirrer to prepare a spraying liguid (concentration of
hydroxypropyl cellulose: 10% by weight). After that, 86 parts
cf 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

ligquid was sprayed at a spraying rate of 100 g/minute to
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Ctric acid hydrate 0.5 part Hydroxypropyl cellulose 3 parts Magnesi um
stearate 0.5 part Hydroxypropyl cellulose (3 parts), 0.5 part of citric
acid anhydride and 0.01 part of ranosetron hydrochloride were dissolved in
27 parts of water with stirring using a nagnetic stirrer to prepare a
spraying liquid (concentration of hydroxypropyl cellulose: 10% by wei ght)
After that, 86 parts of Avicel and 10 parts of |ow substituted

hydr oxypropyl cellul ose were charged in a fluidized bed granul ator (trade

nane: GPCG 5 nuf act ured. by Pow ex) .and t he_above sprayin | i qui d was
sprayed at 5°8 Pﬁ%iﬁb #%T%goﬂrfﬁﬁﬁﬁ%ﬁpﬁute'%%teEBtESmﬂﬁ%néi%QHﬁhi the
granul ation. After the granulation, the granules were dried at 40C for 5
m nut es andgrhenlesxedraidhicd. & ¢ OF Fragnesiumistieanst éheTheinededi powder
was nmade into tablets using a rotary tableting nmachine at the rate of 100
nmy per tabl 8t5te gf veaqrabd s, saeapt e Iy MRxwy's power rhydsonatieriniec 0. 1
part Lactose 77 parts Corn starch 19 parts Carboxynethyl cellul ose (CMO)
5 parts HydebkXgpeopglingekl nbbsey3tphitsinlyhgaehinm steahat eafe3opard

mg per tablet to give tablets.

[Example 2]
( Ramosetron hydrochloride 0.1 part
Lactose 77 parts
Corn starch 19 parts
Carboxymethyl cellulose (CMC) 5 parts
Hydroxypropyl cellulese 3 parts
Magnesium stearate 0.3 part

Hydroxypropyl cellulose (3 parts) and 0.1 part of
ramosetron hydrcchloride 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 intc tablets
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Hydr oxypropyl cellulose (3 parts) and 0.1 part of ranposetron hydrochl oride
were dissolved in 35 parts of water wth stirring using a nmagnetic stirrer
to prepare a spraying liquid (concentration of hydroxypropyl cellul ose: 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 nane: Flow
Coat er manufactured by Freund) and the above spraying |iquid was sprayed at
a spraying rate of 10 g/mnute to conduct a fluid granulation. After the
granul ation, the granules were dried at 5 mnutes at an intake air

t enper at ur euéﬁnﬂoé ARG 3ot MLedd W (1R G113 Dat't SRfF TheyreSi urY steaPate. The
m xed powder was nmade into tablets 29 using a rotary tableting machi ne at
the rate of taPdehytperiveatbidtiets gi ve tabl ets. [Exanpl e 10] Ranpsetron

hydr ochl ori de 0.0008 part Mannitol 89 parts Propyl gallate 5 parts

Mal t ose 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 [pateple tle]stirring using a magnetic stirrer to prepare a
spraying liquid (concentration: 15% by wei ght).

Ramosetron hydrochloride 0.0008 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 gailate were dissolved in
67 parts of water with stirring using a magnetic stirrer to
prepare a spraying ligquid (cencentration: 15% by weight).
After that, 89 parts of mannitol were charged in a fluidized
bed granulatocr {Flow Coater manufactured by Freund} and the
above spraying liquid was sprayed to conduct a fluid
(m 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 ramocsetron

hydrochloride under various storage conditions:
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After that, 89 parts of mannitol were charged in a fluidized bed granul ator
(Fl ow Coat er manufactured by Freund) and the above spraying |iquid was
sprayed to conduct a fluid granulation. After the granul ation, the granul es
were dried for 5 mnutes at an intake air tenperature of 40C and then

mxed with 1 part of nmagnesium stearate. The m xed powder was made into
tablets using a rotary tableting machine at the rate of 120 ng per tabl et
to give tablets. [Evaluation of stability] [Test Exanple 1] Eval uation of
stability of ranosetron hydrochloride under various storage conditions: 30
Test Method The sE&BElMethgdeffect of the fornulation of this invention was
eval uated by storing the fornmulation of this invention under various
storage condi ti onSheurderbiopiehimg eff febst tée ahe25fQranba7bons RE, tnder
opening of bottle at 40 C and 75 % RH, under sealing of bottle at 25 C and
60 % RH, undewrenseahi wgsofeviadttatedato G tC and; 15 &0 Rt moYatiwerof rrlads at i on
with cool white fluorescent lanp of 1,000 Lux) and after passing for a

fixed periodnobntiitr, usakeuaticgs astiaiid tafnaie i ol Uenefert Bpest ageds
product under various conditions against the quantitative value of the

ey B POUBt gk By CoocRouinas Lol A0t sy s s o upnton e
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 quantitative
determination was carried out by the ligquid chromatography.
<Results and consideratiocon>

With respect to a 0.02 % powder of ramosetron
hydrochlcride 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 c¢itric anhydride, 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 1.
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ranosetron
car bonyl group
containing a specific

<Resul ts and consideration> Wth respect to a 0.02 % powder of
hydr ochl ori de not containing a specific conpound having a
and a 0.02 % powder of ranobsetron hydrochl oride
conpound havi ng a carbonyl group such as a citric anhydride, the stability
of ranosetron hydrochloride in each of the fornul ations under a
tenperature/hum dity condition was eval uated. The results thus obtained are
shown in Table 1. 31 Table 1 Quantitative value Storage condition and
storage period of time Cbnparative Exanple 1 Exanple 1 Under opening of
bottle at Zﬁémeahd 75 % RH for 2 nDnths 86 98 Under opening of bottle at 40
L IIUIILIID U‘-{- UJ

C and 75 %RH+or Under—seat+ Rg—oOF 100t € - 5 %
RH for 2 nonths éS 97 In, the % ngr of ra&useLL M&W ﬂ@@(f} not
cont ai ni ng|a speeiofads cesisn ah Stﬁrég‘i?ﬁ iog OFih&ony | [greRmparaive of dlgg(g @
Conparative Exanple 1, a |owering of the quanti tlatibxamplalue| wa 7Btind.
accoggling to Ex93rp| e

contrast, i nintiéeppsingleihottie @n25x0ndndd 5t% RHAsr 2andtisd
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powder of ramosetron hydrochloride not

specific compound having a carbonyl group

according to Comparative Example 1,

quantitative value was found.

containing tartaric acid according to Example 1,

In contrast,

a lowering of the

in the powder

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 ramesetron
hydrochloride 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 ccntent

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 carkonyl group.

Subsequently, with respect to a 1 ug tablet of
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hydrochl ori de, a remarkable stabilizing effect of ranosetron hydrochloride
agai nst 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 val ue was not
substantially found. In fornulations having a high content of ranosetron, a
count ernmeasure using a desiccant may be considered as in marketed products,
but it is possible to simlarly stabilize a formulation itself by
containing a specific conpound having a carbonyl group. Subsequently, wth
respect to 53T05F§rP&bP&PfSFh1§?lﬁ§nB§étFBHtﬁ9HF88hPo?Pﬁ€lﬁbF EORPAIATng a
speci fic conpound having a carbonyl group and a 1 g tablet of ranobsetron
hydr ochl ori devéomt & ntagbanygpecifdue compoand hayi hgbdetcarhongmhogeoupn such
as ascorbic acid or citric anhydride, the stability of ranpsetron

hydr ochl ori dedirecbdolrigie t kentlamimgat ronspandéica tempenatiur Bavhngi daty
condition was evaluated. The results thus obtained are shown in Table 2.
Tabl e 2 St okageotigndgtoap, acbrQaanistathbve avaldier sé of age aperyiced def, thee
Conpar ati ve Exanpl e Exanpl e Exanpl e Exanpl e Exanple Exanple 2 2 3 456
Under seal i Bga20f 1Bett | grat r4Q0Ge2rén33n90r3én946:r54e62in each of the

formulations under a temperature/humidity condition was

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

Table 2
Storage condition and Quantitative value (%)
stora ge eriod of time | Comparative | Example | Example | Example | Example | Example
ge p Example 2 2 3 4 5 6
Under sealing of
bottle at 40 °C and
75 % RH for one moth 33 9? 97 97 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 hydrcchlioride is small as compared with that in
Comparative Example 1, a large lowering of the guantitative
value was found. In contrast, in the citric
anhydride-containing tablets having a small content of
ramosetron hydrochloride similarly according to Examples 2,
3 and 4, a change of the quantitative value 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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75 % RH for one noth In the 1 g tablet of ranpbsetron hydrochl ori de not
contai ning a specific conpound having a carbonyl group according to
Conpar ati ve Exanple 2, since the content of C ranpsetron hydrochloride is
smal | as conpared with that in Conparative Exanple 1, a |large |owering of
the quantitative value was found. In contrast, in the citric

anhydri de-contai ning tablets having a small content of ranpsetron

hydrochl oride simlarly according to Exanples 2, 3 and 4, a change of the
guantitative value was not substantially found as conpared with the stored
product at t® Kxampses in ehé dscoibi drawivcigunt afhesy tebl semosetordi ng 33
to Exanples 5 and 6, an inproving effect of ranosetron hydrochloride

agai nst t hé&yidewperlatirde /duatirditt yt heas einpemd tas e /bonpatied watsh fGomparat | ve
Exanple 2. Fromthese results, it has beconme clear that by addi ng ascorbic
acid or ciidomparathydrihdeohparammset EQampydr pchlordmtleshes s trafzidlical, ng tef f ect
of ranosetron hydrochl ori de against the tenperature/humdity is found and

that the stghilhatbde elheetr byh&&tb?c AW | §8cokpikbargaly thancthat by
ascorbic acid. Also, it has been noted from Tables 1 and 2 that the

specific ¢ i LRI by 9 i but . i.Lkzation
OP a fornu?gﬁﬁgﬂquggﬁggéggﬁ%? the}%%%?gﬁ?ﬁggkk#aﬁb§Z€%g%3?§ngzgggﬁfgined in

the fornu'%klggmosetron hydrochloride against the temperature/humidity

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 pg tablet of ramosetron
hydrochloride not containing a specific compound having a
carbonyl group and not containing red iron sesquicxide or
yellow iron sesquioxide and a 1 pg 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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Wth respect to a 1 g tablet of ranpbsetron hydrochloride not containing a
speci fic conpound having a carbonyl group and not containing red iron
sesqui oxide or yellow iron sesquioxide and a 1 g tablet of ranpsetron

hydr ochl ori de contai ning a specific conmpound having a carbonyl group such
as a citric anhydride and containing red iron sesquioxide or yellowiron
sesqui oxide, the stability of ranosetron hydrochloride in each of the
formul ati ons under a tenperature/humdity condition was eval uated. The
results thus obtained are shown in Table 3. 34 Table 3 Quantitative val ue
St or age condaitleéh and storage period of tinme Conparative Exanple 3 Exanple 7

ba e 25 € £8
EX&ITp' e 2 Hnder UPUIII 219 of—botti c65—3161+99 ad—5—9%-RH-for—one

nmonth Undef seal ing 8f bottle at 40 ? 33 098 anduaniialyenyalue (%) one pont h
Under i rrafii at9ragf sinditiomangsipraag,perestof me npRempasatys |9 4:-?( afiplt St Exéhlmdle?
agai nst the tenperature/hunidity, in the { kxamalelZet ranobset ron
hydrochl or| de noUndérbeniny ¢idotdle atsaseCi fi ¢ cpnpo Qd havin i carnbony| group
according to ComagabioyRHBraRPMentR, @ IOWerlng of tlhe q@ ntitati val pe

was found. [In CorUnrd%ss[eahn'g%fB&fFe GypLEC annydr agacont air i 5179 o
and 75 % RH for one month
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 quantitative value

was found. In contrast, in the citric anhydride-containing

tablets according to Examples 3 and 7, a change of the
guantitative value was not substantially found as compared

with the stored product at 5 °C. Next, against the light, in

the 1 ug tablet of ramosetrecn hydrochloride not containing

yellow iron sesquioxide according to Comparative Example 2,
the existence of ramosetron hydrochloride was not found. 1In

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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tabl ets according to Exanples 3 and 7, a change of the quantitative val ue
was not substantially found as conpared wth the stored product at 5 C
Next, against the light, in the 1 p.g tablet of ranpsetron hydrochl oride
not containing vyellowiron sesquioxide according to Conparative Exanple 2,
t he exi stence of ranosetron hydrochl oride was not found. In contrast, in
the 1 g tablet of ranpbsetron hydrochloride containing red iron sesquioxide
according to Exanple 3 and the 1 g tablet of ranpsetron hydrochl oride
contai ning yellow iron sesquioxide according to Exanple 7, a change of the
quantitati vecgarLexhES nOT suBStlamt i dl19n f GlRfiEL HioHparted winedseheost or ed
product at 5 C Fromthese results, it has becone clear that by adding
citric anhybyfidechhdridd,iron 35tsksqucdorode effgetl owfr onraessri oo de to
ranmosetron hydrochloride, a stabilizing effect of ranbsetron hydrochl oride
agai nst thehyénpehatutekthagaidnsy wans tdmpdraghtre Atsrfiolind: aWWat bheespgiet to a
10 4g tablet of ranpbsetron hydrochloride containing a specific conpound
having a cagbepyhdgroup, the stability of ranpsetron hydrochloride in the
formul ation of this invention was eval uated under a tenperature/ humdity

condition. The regults thus.ohtained, arg shown in Ta@bl 4. Table.fron

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.

Table 4
Storage condition and storage period of time Quantitative value (%)
Example 8
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 guantitative 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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Storage condition and storage period of tinme Quantitative value Exanple 8
Under sealing of bottle at 25 C and 60 % RH for 6 nonths 100 Under sealing
of bottle at 40 Cand 75 % RH for 6 nonths 99 In the tablet containing
citric acid hydrate according to Exanple 8, a change of the quantitative
val ue was not substantially found as conpared with the stored product at 5
C. Fromthese results, it has becone clear that even by adding citric acid
hydrate to ranosetron hydrochloride in place of the citric anhydride, a
remar kabl e stab|I|2|ng effect of  ranosetron hydrochloride against the

t enper at ur eNVHGRFHILOY 1CS  FORAGLINWEh ﬁesﬁ@@?lﬁéca To0PguRgbl BEVARY a
ranosetron 36 hydrochloride containing a specific conpound having a

car bonyl greapbonié grabblitiye oftakinbsel rdn rhypdseskioor hgdrpghlokéde in
formul ation of this invention was eval uated under a tenperature/ humdity
condi tion. The riasuitkathus offt ailiedd iavenshomn vas Tabheubtedahlreddr Sthor age
condition and storage period of tinme Quantitative value Exanple 9 Under
openi ng of behpkeatiir2y hGrard t75 WnikdH tfiam 4 oy hseshO0: s Unides epeai pgdof
bottle at 40 C and 75 % RH for 4 nonths 99 In the tablet containing CMC

accordi ng tgrExapplé 9n @&able 5.

Table 5
— 5
: Storage condition and storage period of time Quantitative value (%)
( Example 9
Under opening of bottie 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 guantitative wvalue 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 png tablet of ramosetron
hydrochloride centaining 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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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 even by adding CMC to ranpsetron hydrochloride in place of the citric
anhydride or citric acid hydrate, a remarkable stabilizing effect of
ranosetron hydrochl oride against the tenperature/humdity is found. Wth
respect to a 1 p.g tablet of ranpsetron hydrochl oride containing propyl
gallate, the stability of ranpbsetron hydrochloride in the formul ation of
this invention was evaluated under a tenperature/hum dity condition. The
resul ts thuda@kt&i ned are shown in Table 6. 37 Table 6 Quantitative val ue
St or age coqditiom and Sstorage period of time Conp él%ﬁ@ Exanpl e
the 1

i Set e B T o

i Exam@eeer di ng
to Exarrpl e stahilizi ng effect was found_in he mlantl 1 |1ve

val ue as C()Mpderesdalmpf'bqttlﬁeat@ﬁpamb?%% Rifforaamometiron  h&lr ochi or i d87 not
containing a specific conmpound having a carbonyl group according to
Conpar ati ve Exanple 2. [Evaluation of efficacy) [Test Exanple 2) Cinical

test to patients suffering from
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 the 1 pg tablet c¢f ramosetron
hydrochleoride not containing a specific compound having a

carbonyl group according to Comparative Example 2.

[Evaluation of efficacyl

[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 hydreochloride were orally administered for 12

weeks at 0.005 mg or 0.01 mg once daily.
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di arrhea- predom nant irritable bowel syndrome Cinical test was carried out
under the following condition using nale and fenmal e patients suffering from
di arrhea-predonm nant irritable bowel syndrone (I1BS) as subjects. Subjects:
Patients suffering fromdi arrhea-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 dinical 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 ny once daily, 38 Test
Periods: Ob$8f%afEdr opEri Sl SEG e W 11t 1 eatPhg ' epkr e ?6?ag2nﬁeeks

Observed Itens: 1. Main evaluated itenms (1) CGeneral inprovenent effect for
| BS synpt onPegeépdl d&ti 4 WEetdFe subjects) After transition to the treating
period, the starting date for admnistration of the clinical sanple was
defined as Cbherfiedstitemp.: Every week, general inprovenent effect for IBS
synptom by the clinical sanple was evaluated taking all synptons by |IBS of
t he subj ects.i Mkancensilderatd dnemzonparing with their state in the
observation period, and this

(1) General improvement effect for 1IBS 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 c¢linical sample was evaluated taking all
symptems 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 C.01 mg of placebo and ramosetxon

hydrochloride.
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eval uation was recorded in a patient diary. Incidentally, scores for the
general inprovenent effect for IBS synptomwere as follows. 0 = synptom

di sappeared 1 = considerably inproved 2 = sonewhat inproved 3 = unchanged

4 = worsened The subjects where the score was 0 or 1 for two weeks or nore
during the four weeks were nade nonthly responders and the nonthly
responder rate per nonth was cal cul ated separately for each group of 0. 005
ng and 0. 01 ngy of placebo and ranosetron hydrochloride. 39 2. Subsidiary
eval uation itens | mprovenent .effect for gastral gia and abdom nal

di sconfort %ev%?@%%@bﬁrberﬁéuéﬁbPﬁc%E?mﬁfter transition to the treating
period, the starting date for admnistration of the clinical sanple was
defined as the fi¥stlgayoveneny wddlect mMroveashraddiaceneh ygubaniiagi a and
abdom nal disconfort by the clinical sanple was evaluated wth the state in
t he observadiscopeorod(enmdlwasioecbydeldei aubaepatient diary. Incidentally,
scores for the inprovenent effect for gastral gia and abdom nal disconfort
were as follows.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 pericd 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
K {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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0 = synptom di sappeared 1 = considerably inproved 2 = sonmewhat inproved 3 =
unchanged 4 = worsened (2) Inprovenent effect for bowel novenent
(evaluation by the subjects) After transition to the treating period, the
starting date for adm nistration of the clinical sanple was defined as the
first day. Every week, inprovenent effect on bowel novenent by the clinical
sanpl e was evaluated conparing with the state in the observation period,
and was recorded in a patient diary. Incidentally, scores for the

i nprovenent effect for bowel novenment were as follows. 40 O = nearly norma
state resulted 10 = ceistHeradryal nprdvedreselsedenhat i nproved 3 =
unchanged 4 = worsened (3) Degree of seriousness of gastral gia and abdom nal
di sconfort During thecpesidesabiyclimpreatdt est (both observation period and
treating period), the subjects evaluated the degree of seriousness of
gastral gi a and abtiom swahewhsicoiriprévédr each

il

3 unchanged

4

i

worsened

(3) Degree of seriousness of gastralgia and abdominal
discomfort

During the periods of clinical test (both cbservation
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

(7 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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day and wote in a patient diary. Scores for the degree of seriousness of
gastral gia and abdom nal disconfort were as follows. 0 = not noted 1 =
weak 2 = nedium 3 = strong 4 = very strong (4) Shape of feces (property)
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 representatlve one on that 41 day (or

for which tA8YsuBrecto¥ eVhifBster Gl e e hhs MORt e PYSIONleqidficy of
defecation During the periods of clinical test, the subjects wote the
frequency oFrdéteeati ons for each day in a patlent diary. (6) Pressure
feeling for a defecation During the periods of clinical test, the subjects
wote whether thébe Rasgperesyuré fledkeicagibar a defecation for each day in
a patient diary.

During the periods of clinical test, the subjects wrote
the frequency of defecations for each day in a patient diary.

{6) Pressure feeling for a defecation

During the periods of clinical test, the subjects wrote
whether there was pressure feeling for a defecaticn 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 alsc subjected tc 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 0.0l mg to the

placebo group were (0.0273 and 0.0264, respectively. With
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(7) Sensation of residual feces During the periods of clinical test, the
subjects wote whether there was sensation of residual feces for each day
in a patient diary. Wth regard to (1) to (3) for the subsidiary eval uation
itens, they were also subjected to cal culations of nonthly responder rate
the sane as those for the main evaluation itens. Results: Wth regard to
the final nonthly responder date in the general inprovenent effect for the
| BS synptom it was 26.9% in a placebo group. On the other hand, in the

groups of 0.005 d 00 ranosetraon hydrochl oride, the nonthly
oponder AU hdbethS BoRahaAS NN, TF SEpBORF A Rrid hhe AR 596
than the responder rate in the placebo group. . The p values for the groups
of 0.005 ntf 9. 62T g 256 TeRE L pl2ace P RBLPR hef &S 000578t apado ignadie
respectively. Wth 42 regard to the final nonthly responder rates in the
i mpr ovenentimgféeenenore§ascrakgrasandcabdodatgicadiiseontidre b et ndre
i nprovenent effect for state of defecation, the ranpsetron hydrochloride
group of O.1P%r oghamdi@eO0drogpwas @l 805 begtend ¢ hah ndevgd aclebo lggtdgr t o an
extent of nore than 10% Fromthe above, the therapeutic effect of 0.005 ny
and 0. 01 mmeoftranpseteps fydupchboshdextenpabifenbsesuhkariing.from
di arrhea-predom nant irritable bowel syndrome was confirned.
From the above, the therapeutic effect of 0.005 mg and
0.01 mg of ramosetron hydrochloride to patients suffering from

diarrhea-predominant irritable bowel syndrome was confirmed.

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 possikle to provide a clinicalily effective
and excellent therapeutic agent of diarrhea-predominant
( irritable bowel syndrome or improving agent of diarrhea

symptom of irritablie bowel syndrome.
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| NDUSTRI AL APPLI CABI LI TY The oral solid drug conposition of this invention
can provide a stable formulation of ranposetron or a pharmaceutically
acceptabl e salt thereof under a tenperature /humdity condition, especially
at a lowcontent. Also, it is possible to provide a clinically effective

and excel l ent therapeutic agent of diarrdeanys edom nant irritable bowel
syndrone or inproving agent of diarrhea synptomof irritable bowel

syndrome. 43 CLAIM5S | A stable oral solid drug conposition of ranbsetron or

a pharmaceuti.cal | 4 stakie 6t S ArugabinpositiRrof fimossifin ©ha fRAIRALIERGIIP BRe bl Wh Of
nore nmenbers sel ected fromthe 1gr oup consinztttei ng of H)\e fol |l ow n%, élé to
(vi); (i) arPPIEoNHED comPEstsaRy PTvoLE MeresRRRer e F PO RPP ke BPRBIEOREPEPF ng of
mal ei ¢ aci d, folléwh@Q) © (Al d, succinic acid, and fumaric acid, or an ester
thereof; (ii) a hydroxycarboxylic acid selected fromthe group consisting of
tartaric acid, malic acid, and citric acid, or an ester thereof, (iii) an

acidic am no aci ¢jsel egtafighdtic Qarb&Yfic 8i@sHkcfAMRinSthé BOuPEondiSi df nfaleldcfd, and
glutam c acid, (iv) an enalic acid selected fromthe group copsisting of
ascorbic acid and er ytRYpHf acid.gpgegnic goid, andfumarisaedd, er Wlﬁb&'ﬂeoféorrpound

sel ected from t heigr OUPLRARRGESEIxDE: Rid RREBR bR tRCHEUp &ﬂﬂstﬂ?@%&%cidaﬁlﬁic or
an ester thereof, (vi) a cafboxyl group-containing high-nolecul ar subst ance

sel ected fromthe grouwgsid and citricacid, or an ester thereof,
(ili)  an acidic amino acid selected from the group consisting of aspartic acid and

glutamic acid,

(iv)  an enolic acid selected from the group consisting of ascorbic acid and erythorbic
acid,

v) an aromatic carboxyl compound selected from the group consisting of phthalic acid
and propyl gallate, or an ester thereof,

(vi)  acarboxyl group-containing high-molecular substance selected from the group

consisting of carboxymethyl cellulose and alginic acid.

2, The stable oral solid drug composition according to claim 1, which comprises one or two or

more members selected from the group consisting of the following (i) to (iv);

(i) a hydroxycarboxylic acid selected from the group consisting of tartaric acid, malic
acid, and citric acid, or an ester thereof,

(i) an enolic acid selected from the group consisting of ascorbic acid and erythorbic
acid,

(iii)  an aromatic carboxyl compound selected from the group consisting of phthalic acid
and propyl gallate, or an ester thereof,

(iv)  acarboxyl group-containing high-molecular substance selected from the group

consisting of carboxymethyl cellulose and alginic acid.
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consi sting of carboxymethyl cellulose and alginic acid. 2. The stable oral
solid drug conposition according to claim1, which conprises one or two or
nore menbers selected fromthe group consisting of the following (i) to
(itv); (i) a hydroxycarboxylic acid selected fromthe group consisting of
tartaric acid, malic acid, and citric acid, or an ester thereof, (ii) an
enolic acid selected fromthe group consisting of ascorbic acid and
erythorbic acid, (iii) an aromatic carboxyl conpound selected fromthe
group consisting of phthalic acid and propyl gallate, or an ester thereof,
(iv) a carboxyl group-containing high-nolecul ar substance selected fromthe

group consi stifg Rlg CAPBANNTREN Ing 1l 1098erei dhed ofipBhfiGintbuntds ofb or R or
drug conposition accorgugéhto claim1l1, wherein the conpoundlng anount of aqne
e P

or two or mpEsmEMbeiTse e the @Epup o stingolghedihdo £6his it MY tePU pereent py weight in
(vi) is frempRpfididh0 90 percent by weight in the preparation. 4. The drug
conposition according to any one of clains 1 to 3, wherein the conpoundi ng
anount of ranpbsetron or its pharmaceutically acceptable salt is from 0.0001

to 0.5 pergent Py i) Glpoliflod 2EordRE EPAyBhé MMblaims 1 17 wHEME ROERRRUAdiIY hmount of

according to claim4, wherein the conpoundi ng anount of ranpsetron or its
phar naceut fagaseirgn at@@@@rawp@t@dmacwt@@m 0 froook0004 to0.6 perpant B weighhin thsi ght i n
t he prepar@%}&QWRG. The drug conposition according to any one of clains | to
5, further ' containing a light stabilizer. 7. The drug conposition according
to claim6, wherein the light stabilizer is one or two or nore nenbers

selected fromt r | SLi .0 | [ QX r I
Sesqut oxi o ane EEans Rbbah & pifd, Rherkhof AEBIMAE Hiound Shuldsin o, |
drug conpois thammcaficalyraosptabisalois feonphe0rac® 03 paednt By weight in the preparation.

6. The drug composition according to any one of claims 1 to 5, further containing a light stabilizer.

7. The drug composition according to claim 6, 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.

8. A stabilization method of an oral solid drug composition of ramosetron or a pharmaceutically
acceptable salt thereof, which comprises compounding one or two or more members selected from the

group consisting of the following

(i) to (vi);

(N an aliphatic carboxylic acid selected from the group consisting of maleic acid malonic
acid, succinic acid, and fumaric acid, or an ester thereof,
(i) a hydroxycarboxylic acid selected from the group consisting of tartaric acid, malic acid,

and citric acid, or an ester thereof,
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acceptabl e salt thereof, which conprises conpoundi ng one or two or nore
nmenbers selected fromthe group consisting of the following (i) to (vi);

(1) an aliphatic carboxylic acid selected fromthe group consisting of

mal eic acid malonic acid, succinic acid, and funmaric acid, or an ester
thereof, (ii) a hydroxycarboxylic acid selected fromthe group consisting of
tartaric acid, fH)licamnesidic aminpacidpalgcied fegn the gigpp eamsislinecf asnglicagid andiglumptiq )

an acidic am no acid,ggl ected fromthe group consisting of aspartic acid and
glumatic acid, (iv) an enolic acid selected fromthe group consisting of
ascorbic acid af¥ er §t #eHerGd sdqeted fromthe graupgopieting©f axpivinarid ad sRHerRC acid,

sel ected fromtRhg 9r RSt lfl@oﬁfmlmhgé]@eltédqr@pihg AP coRIsARY bt plitkhli@dcf an@'
an ester thereof, (vi) a carboxyl group-containing ﬁlg -nol ecul ar substance

sel ected from the gr&apyl@as. ot amgter BFreehr boxymet hyl cel | ul ose and al ginic
acid. 9. The stapi|iZeihal FEENAHARED 1etslqa1%h9§tdﬁb§se_lee&u%nﬁﬁmhﬁl&fasig}m@

or two or nore nenbers sélected fron1t%g&groqp consisting of the follow ng
(i) to (iv): (i) a hythadeyoasthdesivlese and dlgisielaeidt ed from the group consisting
of tartaric acid, malic acid, and citric acid, or an ester thereof, (ii) an
enolic acid selected fromthe group consisting of ascorbic acid and

eryt hor bi c9aci dThe gtabilizptienmetheshagedrding tor dhaiveyBl wgi@hp@mnbes@e@et\wmwmhers

group cons'a%tci[epgroglfthpgrtD n%(jngisﬁ%léoqﬁlggﬁqon‘&;ggcﬁgrgjall | ate, or an ester thereof,

(iv) a carboxyl group-c al ni "subst ance selected fromthe
group consisting of carboxynethyl cellulose and alginic acid. 10. The

3 Lgbi)'r i tzaé i gp "R} Nod, AGHQHIADGNE aGl §deR ol IRE Sl EMSisRy BROMHAAL NG, HER Aiq,OF
and citric acid, or an ester thereof,
(i) an enolic acid selected from the group consisting of ascorbic acid and erythorbic acid,
(iii)  an aromatic carboxyl compound selected from the group consisting of phthalic acid and
propy! gallate, or an ester thereof,
(iv) a carboxy! group-containing high-molecular substance selected from the group consisting

of carboxymethyl cellulose and alginic acid.

10. The stabilization method according to claim 8, wherein the compounding amount of one or two or
more members selected from the group consisting of the (i) to (vi) is from 0.01 to 90 percent by weight in

the preparation.
I The stabilization method according to any one of claims 8 to 10, wherein the compounding

amount of ramosetron or its pharmaceutically acceptable salt is from 0.0001 to 0.5 percent by weight in

the preparation.
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nore nmenbers sel ected fromthe group consisting of the (i) to (vi) is from
0.01 to 90 percent by weight in the preparation. 11. The stabilization

nmet hod according to any one of clains 8 to 10, wherein the conpoundi ng
anount of ranosetron or its pharnmaceutically acceptable salt is from0.0001
to 0.5 percent by weight in the preparation. 46 12. The stabilization

nmet hod according to claim1l, wherein the conpoundi ng anount of ranobsetron
or its pharmaceutically acceptable salt is from0.0005 to 0.05 percent by
wei ght inléhe phepatibizatignmethad acpprdingtiaplping Hawhespin the seaurowtdingragionsf of srmassirogne
of clai ms i1 &a%ceJtHﬂli%E?%mgH RA}dag0.8005119b 05 pé&&bb*}h@]ﬁﬁt in #fé-prepBition. _
stabilization nethod according to claim 13, wherein the I'ight stabilizer is
one or two or nore nmenbers selected fromthe group consisting of yell ow

iron sesqyhoxXi @ sthiffzatibPReMEP bt any@ae of {1kik@RItd B, Bt Peonthbunding a light

stabilizer.
14. The stabilization method according to claim 13, 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.
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