1 DESCRI PTION SOLI D DRUG FOR ORAL USE TECHNI CAL FIELD 5 The present
invention relates to a solid oral dosage form pharmaceutical for the
treatment of dysuria. More particularly, the present invention relates to a
solid oral dosage form pharmaceutical for the treatnent of dysuria, which
conprises, as an active ingredient, am indoline conmpound having an al 10
-adrenoceptor (hereinafter referred to as "al-AR') blocking activity and
represented by the fornula (1) (hereinafter referred to as "KMD-3213"): H
NM/~O NCH3 OCF3 Y I CONH2 b (I) HOits prodrug, pharnaceutically
acceptabl e salt or pharmaceuti cabEgCRTEEpOEDbl e sol vate thereof, wherein 85%
15 dissolution time is not nore than 60 mnutes in a dissolution test
according to nethod 2 (paddseLnet bR BORJARAhe8BE phar macopoeia in a
condition using water as a test nediumand a paddl e speed of 50rpm The
present invention also relates to a solid oral dosage 20 form
phar maceutical for the treatnent of dysuria, said pharnaceutical
conpri si NDECBNIGAL aEIEM2 | ngredient, 1) KMD- 3213, its prodrug,
pharmaceutically acceptable salt or

5 The present invention relates to a solid oral dosage form

pharmaceutical for the treatment of dysuria. More particularly,
the present invention relates to a solid oral dosage form
pharmaceutical for the treatment of dysuria, which comprises,
as an active ingredient, an indoline compound having an a;
10 -adrenoceptor (hereinafter referred to as “a,-AR”) blocking
activityandrepresentedbythe formula (I) (hereinafterreferred

to as “KMD-3213"):

CONH,

HO
its prodrug, pharmaceutically acceptable salt or

pharmaceutically acceptable solvate thereof, wherein 85%

15 dissolution time is not more than 60 minutes in a dissolution
test according to method 2 (paddle method) of Japanese
pharmacopoeia in a condition using water as a test medium and
a paddle speed of 50rpm.

The present invention also relates to a solid oral dosage

20 form pharmaceutical for the treatment of dysuria, said
pharmaceutical comprising, asanactive ingredient, 1) KMD-3213,
its prodrug, pharmaceutically acceptable salt or

pharmaceutically acceptable solvate thereof, and 2) at least



pharmaceutically acceptabl e solvate thereof, and 2) at |least 2 one selected
fromthe group consisting of an al-adrenoceptor bl ocking agent, an
anticholinergic agent, an antiinflamatory agent and an anti bacterial agent
ot her than KMD- 3213, wherein 85%dissolution tine is not nore than 60
mnutes in a dissolution 5 test accordpng to nethod 2 (paddl e nethod) of
Japanese pharnacopoeia in a condition using water as a test nediumand a
paddl e speed of 50rpm The present invention also relates to a solid oral
dosage form pharmaceutical and a kit which conprises: 10 1) a

phar maceusheasef Ot téher tsatieiroip dysibi sk G UM@, -adseabcagtiore
i ngredi ent, KVMD- 3213, its prodrug, pharmaceutically acceptable salt or

phar naceublicakiyg acpapt abheasol gabeihbegeofggemheraei an85%ndi ssokbtbirgn ti ne
is not nore than 60 mnutes in a dissolution test according to nethod 2
(paddl e negdwod)arnd abbadapbaeserphar ageopoetlae t rtheaarc GMH32413,ushrgedwat er as a
test medium and a paddl e speed of 50rpm in conbination with 2) a

phar maceu’ % ali ssohmtiisnngimad samoaabirect haxg68diienites ah 4 dassodne isel ect ed
fromthe group consisting of an al-adrenoceptor bl ocking agent, an

anti chol i tesgi eageminant20 mathodf |IZamipeddyeagesthadd af adepbaeteri al
agent other than KMD 3213. Wen solid oral dosage form pharmaceuticals for
the treatmermaobpdysarima coftondd tioesantngnvaeher ons ar ¢ esdstneditor andhei r

di ssolution properties according to a dissolution test, 25 nethod 2 (paddle
met hod) of PapdhesesrebdrahcoPoena in a condition

The present invention also relates to a solid oral dosage
form pharmaceutical and a kit which comprises:

10 1) apharmaceutical forthetreatment of dysuriacomprising,
as anactiveingredient, KMD-3213, itsprodrug, pharmaceutically
acceptable salt or pharmaceutically acceptable solvatethereof,
wherein 85% dissolution time is not more than 60 minutes in a
dissolution test according to method 2 (paddle method) of

156 Japanesepharmacopoeiainaconditionusingwater asatestmedium
and a paddle speed of 50rpm, in combination with

2) a pharmaceutical comprising, as an active ingredient,
at least one selected from the group consisting of an
aj—-adrenoceptor blocking agent, an anticholinergic agent, an

20 antiinflammatory agent and an antibacterial agent other than
KMD-3213.

When solid oral dosage form pharmaceuticals for the
treatment of dysuria of the present invention are tested for
their dissolution properties according to a dissolution test,

26 method?2 (paddlemethod) of Japanese pharmacopoeia inacondition
using water as a test medium and a paddle speed of 50rpm, 85%

dissolution time (hereinafter referred to as “T85%”) of said



using water as a test nmedium and a paddl e speed of 50rpm 85% dissolution
time (hereinafter referred to as "T85% ) of said 3 pharnaceuticals is
preferably not nore than 60 m nutes. Mdre preferably, T85% of the present
pharmaceuticals is not nore than 60 m nutes when tested according to method
2 (paddl e nethod) of Japanese pharnmacgpoeia in a condition using the first
fluid 5 regulated in a disintegration test of Japanese pharnacopoei a
(hereinafter referred to as "the first fluid") as a test medium and a

paddl e speed of 50rpm Even nore preferably, T85% of the present

phar maceush£fhscd st e 1 $1oire drwie 3 nuttemorandhamst0 pirheeabl Moks not
nore than 15 m nutes when tested according 10 to nethod 2 (paddl e net hod) of
Japanese phafamanppeTaskrofthe@rlddronphsingcaat cads itsheot imeate £hand. The
first fluid enployed in a dissolution test of the present invention refers
to the fiéGmifdutiel meégul ateed ddn aacodidiinat €gr atkcbhndt 2si{pafidlapastked)

phar macopoei a, whereinthe first 15 fluid is prepared by adding 2. Qg of

sodi um chh DUiagenese7patmaobphygdeothlaocpodati dnansi nattére farsekelaid000nl of
test medium BACKGROUND ART It is known that KMD- 3213, which is contained
as anbactriemilaftCed ngr edidést nitegaragdlond tesdl ododapené oe nplphomaaceotigal f or
the treatnent of dysuria of the present invention, has selective

suppr essi fltereiriaftd egsedr rried toms Atheohinft dletild’a sAvotiestrmedies, and is
an extrenely useful conpound as a nedicament for treating dysuria wthout
causi ng san%@gphgléé@eﬁsﬁe@@ oD% 0xem.vEVERIeYe aradfestalri e M6t eAstba.

present pharmaceuticals is not more than 30 minutes, and most

preferably is not more than 15 minutes when tested according

10 to method 2 (paddle method) of Japanese pharmacopoeia in a
condition using water or the first fluid.

The first fluid employed in a dissolution test of the

present invention refers to the first fluid regulated in a

disintegrationtest of Japanese pharmacopoeia, whereinthe first

15 fluid is prepared by adding 2.0g of sodium chloride to 7.0mL

of hydrochloric acid and water to make a 1000mL of test medium.

BACKGROUND ART
It is known that KMD-3213, which is contained as an active
20 ingredient in a solid oral dosage form pharmaceutical for the
treatment of dysuria of the present inventiop, has selective
suppressing activities on the contraction of urethra smooth
muscles, and is an extremely useful compound as a medicament
for treating dysuria without causing strong hypotensive
25 activities or orthostatic hypotension.
As for pharmaceutical compositions comprising, as an

active ingredient, KMD-3213, pharmaceutically acceptable salt



As for pharmaceutical conpositions conprising, as an active ingredient,

KMD- 3213, pharmaceutically acceptable salt 4 or pharmaceutically acceptable
solvate thereof, the following |literatures have been known so far. In
patent literature 1, which discloses indoline conmpounds including KVD 3213,
several dosage forns are exenplified ag an 5 oral solid fornulation. It is
al so reported therein as a general description that such dosage forns naybe
preparedby fornmul ating indoline conpounds according to conventional
formul ati on procedures. However, patent literature 1 has not disclosed a

speci fic borphlaid @utcodgrl gidterasarR acllveeei fige eebntthe TOIKMR3213. | n
patent literature 2, which discloses a nedicanent conprising, as an active
i ngredi enljitanadtrdR hhoekbagnagasn sackading KVMD-3213 for treating | ower
urinary tract disorders, several dosage forns are exenplified as an oral
solid formul ati onpaténktl iteradtaore epehtiet dirat] caechi ddshgee tompe unealys be
prepared using ordinary pharmaceutical additives according to conventional
f or mul at i Dncpuded M- 3 Hoe veverpadt @nsade tieratupee2ehasphof iediasclaosed a
speci fic pharmaceutical conposition conprising, as an active ingredient,
KVD- 3213. 0281 KiD-i3Pf@rmglatliati Vgl §suiistcabbpoagadndtezedn ghta gepesade.
Adm xi ng sonme kind of pharmaceutical additives with KMD-3213 results in
i nconpat i @& $Eryphndn phelttoseledeadaeifonrmsmoniube prepareddxafpraulesapat i bility
bet ween KMD- 3213 and | actose, which is nost popularly used as a filler, is
bad, and iR@obinga@@gwuyls according to conventional formulation
procedures. However, patent literature 1 has not disclosed a
specific formulation comprising, as an active ingredient,

10 KMD-3213.

In patent literature 2, which discloses a medicament
comprising, as an active ingredient, an o;-AR blocking agent
including KMD-3213 for treating lower urinary tract disorders,
several dosage forms are exemplifiedasanoral solid formulation.

15 It is also reported that such dosage forms may be prepared using
ordinary pharmaceutical additives according to conventional
formulation procedures. However, patent literature 2 has not
disclosed a specific pharmaceutical composition comprising, as
an active ingredient, KMD-3213.

20 KMD-3213 is relatively unstable against a 1ight exposure.
Admixing some kind of pharmaceutical additives with KMD-3213
results in incompatibility and yields degradation products. For
example, compatibility between KMD-3213 and lactose, which is
most popularly used as a filler, is bad, and use of lactose as

26 a filler gives undesirable dissolution properties and

unsatisfactory hardness of tablets. Moreover, KMD-3213 has a

potent adhesive property, and in the case of preparing a tablet



25 a filler gives undesirable dissolution properties and unsatisfactory

har dness of tablets. Mreover, KMD 3213 has a potent adhesive property, and
in the case of preparing a tablet 5 or capsule, use of a lubricant is
inevitable. On the contrary, the addition of such |ubricants causes the
probl em of delaying in dissolution tige. Accordingly, it is extrenely
difficult to prepare practically usable solid oral dosage form5
pharmaceuticals conprising, as an active ingredient, KMD 3213, its prodrug,
pharmaceutically acceptable salt or pharnmaceutically acceptable solvate

t her eof byrompante onede offoa nulkaticmimetshodsviRehaedi Oy S looprtalalrens,
patent literatures 1 and 2 do 10 not disclose or suggest any nethod to

sol ve t hetpe alddintsion Ret enthl 1tler atames ZTadiss dbespropt e ess dedrypmgpar i ng
capsul es conprising, as an active ingredient, tanuslosin hydrochloride or
al f uzosi nihydirssshl wri ae t idenweikecord heg pharitad sue k tagme tpripiosi 1¢whks tef such
capsules are quite different fromthose 15 of the present invention.

Mor eover , PpeRa heice R ael i cohlnsi tiselsd e of sphadpr eget | agfdon é@Fmot be
prepared by processes disclosed in patent |literature 2. Accordingly, patent
| i t er & urehapnaeest heele WP rsigiygestan RELpresETEr § FvaIhE j éiHJDatI%Zgﬁlf.

Patent literature 1: Japanese unexam ned publication HO06-220015 20 (pagel 2,
col um?2l ) iFat enPrPiErElat ur PTRIMRGRAHESE e x am $eRP HADI ¢ cat FBAT 200F- 288115

(page3, colum 3-4) D SCLOSURE OF THE | NVENTI ON ,
pharmaceutically acceptable solvate thereof by conventional

formulation methods.
Regarding such problems, patent literatures 1 and 2 do
10 not disclose or suggest any method to solve the problems.
Patent literature 2 discloses a process for preparing capsules
comprising, as an active ingredient, tamuslosin hydrochloride
or alfuzosin hydrochloride. However, the pharmaceutical
compositions of such capsules are quite different from those
15 of thepresent invention. Moreover, pharmaceutical compositions
of the present invention can not be prepared by processes
disclosedinpatent literature 2. Accordingly, patent literature
2 does not teach or suggest the present invention at all.
Patent literature l: Japanese unexamined publication H06-220015
20 (pagel2, column2l)
Patent literature 2: Japanese unexamined publication

2001-288115 (page3, column 3-4)

DISCILOSURE OF THE INVENTION
25 The present invention provides a practically usable solid
oral dosage form pharmaceutical for treating dysuria without

affecting blood pressure, which comprises, as an active



25 The present invention provides a practically usable solid oral dosage
form pharmaceutical for treating dysuria without affecting blood pressure,
whi ch conprises, as an active 6 ingredient, KVD 3213, its prodrug,
pharmaceutically acceptable salt or pharmaceutically acceptable solvate

t hereof, wherein said pharmaceutical lgas a high precision for content
uniformty, good stabilities and excellent dissolution properties. 5 1In
cases where pharnaceuticals are adm nistered orally, bioavailability of
active ingredients contained therein is quite inportant, and exerting a
const ant e¢hfredtynis KIB®BIEYUitegrodrorg,t padrpacposicadsgwrdarptaifeormty,
i .e.bioegival ence anong fornulation batches is required. In pharnmacopoei as,
procedur esal® éorphashaogudisahl pratepiplore diclsad e itdre eapemthesz=iof sol i d
formul ations are defined for assuring a constant quality and bi oequival ence
of the fosaufgthaomsceadcioradi hgt p highpraadeiphdalscaneentquadicanity meet
specifications as defined based on such tests. 15 Recently, dissolution
testing igoednstdbiédtassanndi apoetaantndansolot iest prePend 1€/ cacy or
safety profiles of pharnmaceuticals. Particularly in the case of hardly

sol ubl® drug sibstatreshedicsphRINRERUBAEPEFtFES gdiErstewErd (irsidtegr at i on
properties are nore crucial for estimating the quality of 20 ,

phar maceubiearaitehptisyd atichveiperadéast s oontipd nedyHie ve i Bl s&iiitaal ence,
dissolution tests are desirable to carry out under a variety of testing
conditionémpoF%ﬁEPer?“¢te%%FQﬁqgi@:GPPSFénGe?fﬁécéCSp%%iq%%%HQQﬂ¥%§FC¥he

For that purpose, assuringuniformity, i.e. biocegivalence among
formulation batches is required. In pharmacopoeias, procedures

10 for testing disintegrating or dissolution properties of solid
formulations are defined for assuring a constant quality and
bioequivalence of the formulations. Accordingly,
pharmaceuticals are requested tomeet specifications as defined
based on such tests.

15 Recently, dissolution testing 1is considered as an
important means for estimating efficacy or safety profiles of
pharmaceuticals. Particularly in the case of hardly soluble drug
substances, dissolution properties rather than disintegration
properties are more crucial for estimating the quality of

20 pharmaceuticals comprising such substances.

In the light of biocequivalence, dissolution tests are
desirable to carry out under a variety of testing conditions.
However, it is difficult to define a specification of the
dissolution tests based on various conditions, and ordinarily

25 the dissolution tests are carried out under a condition in which
pharmaceuticals are most likely to be non-biocequivalent. As a

testmediuminadissolutiontest, testmediainthe physiological



di ssol ution tests based on various conditions, and ordinarily 25 the

di ssolution tests are carried out under a condition in which

pharmaceuticals are nost likely to be non-bioequivalent. As a test nedium
in a dissolution test, test nmedia in the physiological 7 range of pH, i.e.
pH 1 to 7, or water are generally usedy while differences in fornulations
are detected clearly by using a test nediumin which active ingredients are
slowy released fromthe formnulations. Water is sensitive to a change of

pH. On the contrary, 5 water is a test nediumwhich can evaluate subtle

di f f er encesnge o ff pHRul ati @is lotondnragbtierngr promessesl y Aceat,divhgly, i n
cases where water can be used as a test mediumin a dissolution test, it is
desi r abl eli bfesenoms en formikat bPnehfriecdeiest ¢ cillestrdy bruvenogicdest
efficacies and effects on the environnment. 10 KMD- 3213 has relatively a high
sol ubi | i tyediumd raehdfl agtedieusnanddisnharais sdomdhl selaaaeddinqmatheedi um
such as water. Consequently, water is the nost suitable test nediumfor

eval uat i nigo ¥l df bergii Vakends snsontetPAFheIsedpltinthesentrpgy,

devel oping a solid oral dosage formfornulation conprising,15 KMD- 3213 as an
active i rpleriy eht 2 itests mgediumapihd chp cePngvalupsenghbRELendhavPE§R&e§ood

di ssolution property in water. In a pharmaceutical of the present .

i nvent i ont™ TBUAR 52 bt @R er bl 2 Rot 2ChvE ENg NaRC80S At Aut BSCPRIANEL ¥ ol Bt i on
test according to nethod 2 (paddle nmethod) of Japanese pharmacopoeia in a
condi ti oﬁ%&%%d’%%?é?ra%a%%t%gﬁeﬁeﬂ? Fn-&8d laeﬁgldﬂllél §p€é858§ugéPBm nor e

pref er ably.  T85% J.s ot 1Bt ¢ Man, 30, /T, 65 ., 200 T9SL.B1 8oy ably T85% i s

economical efficacies and effects on the environment.

10 KMD-3213 has relatively a high solubility in an acidic
medium and is hardly soluble in a neutral medium such as water.
Consequently, water is the most suitable test medium for
evaluatingnon-bioequivalence on conductingadissolutiontest.
In developing a solid oral dosage form formulation comprising

15 KMD-3213 as an active ingredient, it is desirable to find a
formulation having a good dissolution property in water. In a
pharmaceutical of the present invention, T85% is preferably not
more than 60 minutes in a dissolution test according to method
2 {(paddle method) of Japanese pharmacopoeia in a condition using

20 waterasatestmediumandapaddle speedof 50rpm, more preferably
T85% is not more than 30 minutes, and most preferably T85% is
not more than 15 minutes.

Solid oral dosage formpharmaceuticals are desired to show
gooddissolutionproperties inthe stomachexcept for cases where

256 the pharmaceutical are enteric coated formulations due to their
unstable properties in acidic conditions. Since KMD-3213 is

stable in acidic conditions, solidoral dosage form formulations



Solid oral dosage form pharnaceutical s aredesiredto show good dissolution
properties in the stomach except for cases where 25 the pharnaceutical are
enteric coated formul ations due to their unstable properties in acidic
conditions. Since KMD-3213 is stable in acidic conditions, solid oral
dosage formfornulations 8 conprising8KMD- 3213 as an active ingredient are
desired to show good dissolution properties in the first fluid, which is
corresponding to gastric juice, in a dissolution test. Accordingly, in
solid oral dosage formfornulations of the 5 present invention, T85%i s
pr ef er abl gomptrisbne KM B8 misnam estiivie andisgdotntiare destirgsi hg stheey i r st
fluid as in cases where the dissolution test is carried out using water,
nmore pref epadl PismE%tiomapremeeti®ani®0 Miqutésstand uwighbt phétbrally T85%
is not nore than 15 minutes. 10 Active ingredients contained in
phar maceutPEaEsPeRALBEt t@ert@sdiniL t Adilcehi olBgi zaldiiMities itesd -mi nute
quantity of dosage. Therefore, for exerting a constant efficacy, it is
i npor t ant AE6ordkBIl e éantedtd doforct idesagRyreerenferanlatésnst et theevel and
mnimze a decrease in the content of the active 15 ingredients during
storage. PEESEREtIHEPoY, T8O isdeseiemrPiy rsqffowoaehggﬁnc%fr@muwrﬁ formity
anong fornul ation batches and high stabilities_ during storage. KMD- 3213
cont ai nedtBs? £h SRAF Vet hdrSsth & iontRes bt Fatof hr1d dvsalge Gaosa where
pharmaceutj cal, of the present. inventigon has potent 20 adhesive an

5o & LR Sl b7 RESHET G Yar e

el ectrost ISR RSt e Pa S CaF bt F _,O‘Jitnu%
prepar ed 9¥5% Pé%uﬂ!%&%%?th%%?%br8§£g ég, and most preferably T85% is

not more than 15 minutes.

10 Active ingredients contained in pharmaceuticals exhibit
generally their biological activities in a minute quantity of
dosage. Therefore, for exerting a constant efficacy, it is
important tomake the content of active ingredients at a constant
level and minimize a decrease in the content of the active

15 ingredients during storage. For that purposes, it is desired
to show a high content uniformity among formulation batches and
high stabilities during storage.

KMD~-3213 contained as an active ingredient in a solid oral
dosage form pharmaceutical of the present invention has potent

20 adhesive and electrostatic properties. Particularly, in cases
where formulations are prepared by a dry process, electrostatic
charges are generated by physical irritations caused through
processes such as pulverization, agitation, Dblending,
granulation and the like, which in turn cause a decrease in

25 fluidity of pulverized, blended or granulated materials, worsen
handling properties, and decrease precision for content

uniformity of an active ingredient.



charges are generated by physical irritations caused through processes such
as pul verization, agitation, blending, granulation and the like, which in
turn cause a decrease in 25 fluidity of pulverized, blended or granul ated
materials, worsen handling properties, and decrease precision for content
uniformty of an active ingredient. 9 91n the case of tablets or capsul es,

| ubricants are added at the steps of filling or tabletting in consideration
of handling properties, precision for filling and the |like. KVD 3213
contained as an active ingredient in a solid oral dosage form5

phar maceut i cal Tf thieecpsesehttabied®t poncapsu pos entuladiexitie ansgr egdeti es, and
use of lubricants is inevitable. On the contrary, the use of the lubricants
causes dedtayphagtiemsa Uf ssbingicartab et t iy i heomsige navdogxiBhapdlanged as an
active ingredient in a solid oral dosage form pharmaceutical of the present
10 i nventPerPeBties at brecysanst abte Agalase @nd ghheexpdsur eKMBnd2déquires a
careful handling. In such cases, fornulations are generally stored under a
| i ght - r esteR R NgAEEG N CtHERevBFredbpREUEN 1§ gﬁﬂllrcgﬂrs?‘tlaﬁlpsﬁﬁ@kégégl are
difficult to detect, contam nations of foreign nmaterials. Mreover, when
pati eft s AR EPRCAUEE AT Ot akih P BT eRIT at POt W aphed APERLTI @ﬁbgﬁégﬁst ant
packages, the fornulations ar iPoccasi onal I#Jst ored with pulled out of

i ght - r e SIREE L 12TKAES S AL SPBFAGRY T Srior MRF %t FORLS - ORI Eh ERhTBEY st or ed
desi red. 7 R B ELBr N T/ oF €308 SaleriyP IR Gaad Frebifa
Furthermore, KMD-3213 contained as an active ingredient
in a solid oral dosage form pharmaceutical of the present

10 invention is relatively unstable against a light exposure, and
requires a careful handling. In such cases, formulations are
generally stored under a light-resistant packaging. However,
opaque light-resistant packages are difficult to detect
contaminations of foreign materials. Morecver, when patients

15 are actually taking formulations wrapped with light-resistant
packages, the formulations are occasionally stored with pulled
out of light-resistant packages. Accordingly, formulations,
which can be stored without a light-resistant packaging and are
highly photostable, are desired.

20 The present inventors have eagerly investigated a solid
dosage form pharmaceutical which comprises, as an active
ingredient, KMD-3213, its prodrug, pharmaceutically acceptable
salt or pharmaceutically acceptable solvate thereof and are
extremely useful for the treatment of dysuria, wherein said

25 pharmaceutical has a high precision for content uniformity,
excellentdissolutionproperties inwater, orwaterandthe first

fluid and good stabilities.



dosage form pharmaceuti cal which conprises, as an active ingredient,
KMD- 3213, its prodrug, pharnaceutically acceptable salt or pharmaceutically
accept abl e solvate thereof and are extrenely useful for the treatnent of
dysuria, wherein said 25 pharmaceutical has a high precision for content
uniformty, excellent dissolution progerties in water, or water and the
first fluid and good stabilities. 10 As a result, the present inventors
have found that use of |actose, which is nost popularly used as a filler,
causes the problens of delaying in a dissolution tinme, decreasing in the
hardness of tabiets meailthe Hhek@reGageduaentpr spheiver diohueds thetnidisgt i ons
cannot be prepared by using lactose as a filler. On further investigation
into fillekslagheser adergh |y aMGr Porvaee o wsed kgt audéd laerd- gansetol as a
filler provides an extrenely preferable dissolution property. Moreover, the
present iMemuzleny ©fsdedrydng Vare cdissatpiop igdteys 8¢ CreR spidpari ng
formul ati ons, and have found out that fornulations, which has satisfactory
content uFi¥ SARANESA PhotAPL1eH Iamshebe bkl somsesuantd YohRr§ésraRdhas good
stabilities and excellent dissolution properties, are %r epar ed ghr ough
gr anul®at i FFBYL At vRRS (TR P8 rregErst Prgut Hed alfftimS o2 215 L d6Fi-cant  and
a m xing (5i drrsira The present. i nventars have .al so ‘ ound that i.n the cases of
capsul es, %} drHUTRET oY S TP 1eHe LdildEdiSut tok BrEEED leP’gngP&?ar ed by
adm xing ,a lubric nthl itnu aog ecific ratio g anot her additiﬁg which is a
Solid wiiirv Ry arBRRPATC e o Ll Parel sediaes B oper e i T AGFIBPES Whe
preferable dissolution property.
Moreover, the present inventors have studied a variety
10 of processes for preparing formulations, and have found out that
formulations, whichhas satisfactory content uniformitywithout
influenced by electrostatic charges and has good stabilities
and excellent dissolution properties, are prepared through
granulating by a wet process and regulating the amount of a
15 lubricant and a mixing time. The present inventors have also
found that in the cases of capsules, formulations with excellent
dissolution profiles are prepared by admixing a lubricant in
a specific ratio with another additive which is a sclid with
hydrophilic or surface-active properties. Furthermore, the
20 present inventors have studied a photostable formulationto find
out that the photo-degradations of KMD-3213 are well prevented
by titanium oxide and photostable formulations can be prepared
by using a capsule containing titanium oxide or a coating agent

containing titanium oxide. Based on these findings, the present

25 invention has been accomplished.

Inmany cases, compounds contained as an active ingredient



20 present inventorshave studi ed a photostable fornmulation to find out that
t he phot o- degradati ons of KMD-3213 are well prevented by titanium oxide and
phot ostabl e formul ati ons can be prepared by using a capsul e contai ni ng
titanium oxide or a coating agent containing titanium oxide. Based on these
findings, the present 25 invention hagi been acconplished. In many cases,
conpounds contained as an active ingredient 11 are relatively unstable, and
bl endi ng such conpounds with pharnmaceutical additives which are used for
preparing solid dosage formfornulations, often causes inconpatibility such
as di scobkoei ngladecmiposingt antet henkdi kel.ertdbwey esucht ciospdiviidiscuiitib t o
estimate conpatibility between a pharnaceutical additive and an active

i ngr edi enphbefherenandalThedpteverst windvdntears usede fian stdepd mvestdglaitdd
conpatibility between KVD-3213 contained as an active ingredient of the
present pHasmgeeir it florand ardinsusoktad Gfugphanmecspeitd®ll 110 yagdrhiases used
in the preparation of solid dosage form formnulations, and then sel ected
phar maceugieaplagdngi ecomeningsas Hoe likeselaveesr orlitngs sH ifdcandosi ng.
Thereafter, the present inventors have studi ed whether or not the selected
phar meteutP&At Jé%ﬁiiet FoEBatahipé tydmiiRar /it EwIr Wil afthsbve Rt ausi ng
inconpatibility and are suitable for manufacturability. As a result of

st udi es oA"f AFE&VS, lPQéﬁ@é@“ﬁo?FfﬁéﬁﬁPQﬁly used as a filler does not cause
i nconpatibility_ but decreases . in dissolution properties and the hardness of

tabl ets. For thaP® rBESEGHFRL i t*HERiTHT cull?Veo Sﬂéﬁﬁﬁe a IPVEErER

formul ati on
compatlbllltybetweenKMD—3213contalnedasanactlve1ngred1ent

of the present pharmaceutical and various kind of pharmaceutical

10 additives used in the preparation of solid dosage form

formulations, and then selected pharmaceutical additives which

does not cause discoloring or decomposing. Thereafter, the
present inventors have studied whether or not the selected

pharmaceutical additives canbe combined with each other without

15 causingincompatibilityandare suitable formanufacturability.

As a result of studies on fillers, lactose most popularly

used as a filler does not cause incompatibility but decreases

in dissolution properties and the hardness of tablets. For that

reasons, it i1s difficult to prepare a preferable formulation

20 by using lactose as a filler. The delaying in a dissolution time

caused by lactose is improved by adding crystalline cellulose

while the hardness of tablets is not improved with the addition

of crystalline cellulose. Moreover, crystalline cellulose

causes incompatibility on blending with KMD-3213 and yields

256 degradation products. Consequently, crystalline cellulose is

not suitable for preparing a solid dosage form pharmaceutical

of the present invention. On further investigation into fillers,



20 by using lactose as a filler. The delaying in a dissolution tine caused
by lactose is inproved by adding crystalline cellulose while the hardness
of tablets is not inproved with the addition of crystalline cellul ose.

Mor eover, crystalline cellulose causes inconpatibility on blending with
KMD- 3213 and yi el ds 25 degradati on protucts. Consequently, crystalline
cellulose is not suitable for preparing a solid dosage form pharnaceutica
of the present invention. On further investigation into fillers, 12 the
present inventors have found that D-mannitol is suitable for conpatibility
and manuf blce pabsent yizneh peoyikikeee divurskthtate|Brmgood tdils s& suiidmbdieoperty,
and accordingly is nost suitable as a filler. 5 As for a disintegrant,

cal ci um cieboxaamu iyl 1t og@canganepBoRyARLAYIETel # 1l o AFicdafot a3ui t abl e
for causing a large degree of inconpatibility while starch, |ow substituted
hydr oxyl pedpyeeel v @eee, dbasel a1 9n meqprs &ty niatel aacardingily tifeMoiske are
preferred. Exanfles of starch include corn starch 10 andt heli ke. Exanpl es of

partial | ySptedetat#hi 2eliist@Feh include starch 1500 (registered mark, Japan
Col orcon Co., Ltd.), PCS  (registered _mark, Asahi Chem cal_]ndustry Co.,
Ltd.) Sand the #%E&r 381 FbrtaIbFRleC2 YLD SPYT AR HyFEEt FtPBSEPENd 15
hydr oxypr a ot suitable for c i a smal.l degree of

opyl cel | ul os Si
[ hconpat | B TTESYMAERY Lro bl POBFF CARE , PbgRBAT BRI St SFaFEL AR PurlFetsar at o
and talc do,not capse lncomatififify 3nd Are Brehe ' 9dy supstitutea
hydroxylpropylcellulose, partially pregelatinized starch or
the like are preferred. Examples of starch include corn starch
10 andthelike.Examplesofpartiallypregeratinizedstarchinclude
starch 1500 (registered mark, Japan Colorcon Co., Ltd.), PCS
(registered mark, Asahi Chemical Industry Co., Ltd.) and the
like.
As for a binder, hydroxypropylmethylcellulose and
15 hydroxypropylcellulose are not suitable for causing a small
degree of incompatibility.
As for a lubricant, magnesium stearate, calcium stearate
and talc do not cause incompatibility and are preferred.
As for a surfactant, macrogol (polyethyleneglycol),
20 polyoxyethylene(105)polyoxypropylene(5)glycol and triethyl
citrate are not suitable for causing a large degree of
incompatibility.
Based on these findings as described above, the preferred
additives are selected. Then, processes for preparing
25 formulations according to conventional procedures are
investigated. Firstly, in cases where formulations are prepared

by dry processes, pulverized, blended or granulated materials,



As for a surfactant, macrogol (polyethyleneglycol), 20

pol yoxyet hyl ene( 105) pol yoxypr opyl ene(5) gl ycol and triethyl ~citrate are not
suitable for causing a | arge degree of inconpatibility. Based on these
findings as described above, the preferred additives are selected. Then,
processes for preparing 25 fornulatioms according to conventional
procedures are investigated. Firstly, in cases where fornulations are
prepared by dry processes, pulverized, blended or granulated materials, 13
whi ch are prepared at pulverization, blending or granul ation processes,
gener at e ehichrast agprepzhed ges randy aeiczastaism i bldrdiirdi tdregrenuliad ieat eri al s.
As a result, particularly in the case of preparing capsules, handling
properti esraresapsseped ey adte tqket¢i IO pyt pe ochgggeandnshi flecheageofint he fil

volume and precision for filling are worsened. For inproving handling
properti e§letdpkeepspbriomatigriiadg - Asubrreants, pargepierarly sdédeat the
filling process in capsules or at the tabletting process in tablets.

KVD- 3213 Gasei ahe? eeRaying griehte Sdiesidlel gt qieng st e said aomsemest |y in
the case of dry processes, electrostatic charges arezgenerated and

flui di%iedt e Hlihdety eirapestul apdduRatermalty af eti®risehed ddiinfe$6d bed

above, which result in the_use of much nore anount of |ubricants. However,
| ubri cantRr®aveieRnEral FYylhaRer 2aF8pBPFERPEHr operties 15 and the use of

| ubri cants causes  del ayi.ng.in dissolution tinme. The present. .inventors
have i ntensi vel§” LRPECVIGHMAPT AT RTABST DORB PRALT S TroT S0F d 1df 12ddi 11 ves,

manuf act u{ﬁggiggr?gg%s.‘r%sgenerally used at the filling process in capsules

or at the tabletting process in tablets. KMD-3213 has inherently

10 potent adhesive properties, and particularly in the case of dry

processes, electrostatic charges are generated and fluidities

of blended or granulated materials are worsened as described

above, which result in the use of much more amount of lubricants.

However, lubricants have generally water repellent properties

15 and the use of lubricants causes delaying in a dissolution time.

The present inventors have intensively investigated the

kind, combinationorratioof additives, manufacturingprocesses

and the 1like, and have found highly practically usable

formulations which have suitable handling properties for

20 manufacturing processes, high precision for content uniformity

and excellent dissolution properties and are useful for exerting
biological activities of KMD-3213 effectively.

Firstly, the present inventors have found that delaying

in a dissolution time is prevented to some extent by decreasing

25 the amount of lubricants or shortening a mixing time. More

specifically, good dissolution properties are accomplished by

decreasing the amount of lubricants in not more than about 1%,



and the |ike, and have found highly practically usable formulations which
have suitabl e handling properties for 20 manufacturing processes, high
precision for content uniformty and excellent dissolution properties and
are useful for exerting biological activities of KVD 3213 effectively.
Firstly, the present inventors have faund that delaying in a dissolution
time is prevented to sone extent by decreasing 25 the anpunt of |ubricants
or shortening a mxing tine. More specifically, good dissolution properties
are acconplished by decreasing the amount of lubricants in not nore than
about 1%mdre pmaiepleferablbhe manbe elngeocot Gbotittd.adouto lalBdut add 8% and
m xi ng shortly for a period of about 3 to about 5 minutes. Then,
f or nul at iroksing tshogddd fPuialpeiraododt lFbended trmebougl § mingyrd s dbeory
handl i ng properties and high precision for filling 5 can be prepared by
gr anul at i Fermkkaugdtna wettpr geesls fhupfiateesofofa dlpngiescensteysipag
| ubricants in an anount of not nore than 1% and m xing for a period of
about 3 it T2 ctRmerend LKND Base Boit apned keh rresécioe faglédiléRrd in  a
pharmaceutical of the present invention has potent adhesive 10 Rroperties,
and i A cad&¥s BtherereassubysoarBuprépaetid bYUERi g’ PRRGSSAET R1dFSamount
of not nore than about 1% it is at, high risk for causing a filling problem
such as ¥ ék#hY PrREGTdPRGRIUP bt obtehe” PRATRWEEeRT PRV SRS §PRAVe
i nvestigated rocess_for_inprovin t%ﬁ delay in a dissolution time even
15 in e te JPUSIRGES | AUPTERAE PR SrCRhoarf BRCRDt | ess than 1% and
have found out I—}ohwaévérh,e }&%—aiﬁlrtg éor})taéiq'{esds%lsu'[alnogc Iir\;ee ingredient in
a pharmaceutical of the present invention has potent adhesive
10 properties, and in cases where capsules are prepared by using
a lubricant in an amount of not more than about 1%, it is at
high risk for causing a filling problem such as sticking.
Regarding such problems, the present inventorshave investigated
a process for improving the delay in a dissolution time even
15 in the case of using a lubricant in an amount of not less than
1%, and have found out that the delaying in a dissolution time
can be prominently improved by blending a solid additive having
hydrophilic or surface-active properties and thereby
formulations with good dissolution properties can be prepared.
20 The effect of improving the delay in a dissolution time
by the above mentioned additive differs depending on a
combination of the additive with a lubricant. For example, where
magnesium stearate is used as a lubricant, sodium lauryl sulfate
is most preferred for the improving effect, and sucrose ester
25 of fatty acid, light anhydrous silicic acid and
polyoxyethylene (105)polyoxypropylene(5)glycol are

unsatisfactory for the effect. For exerting a satisfactory



can be promnently inproved by blending a solid additive having hydrophilic
or surface-active properties and thereby fornulations with good dissolution
properties can be prepared. 20 The effect of inproving the delay in a

di ssolution time by the above nentioned additive differs depending on a
conbi nation of the additive with a |ubtscant. For exanple, where nmagnesium
stearate is used as a lubricant, sodiumlauryl sulfate is nost preferred
for the inproving effect, and sucrose ester 25 of fatty acid, |ight
anhydrous silicic acid and pol yoxyethyl ene(105) pol yoxypr opyl ene(5) gl ycol
are unsatingtavtogyefbecthhel efifeprefRoregxeptisy) Ja sat psbastord al®ut
inproving effect, it is preferred to use in an anmount of about 0.1 to about
2 ‘parts, AeletpradfartaBl yaaboutmarssppaiesabf ysaepwn0 | appyit ssof fsadi Wased on
1 part of mmgnesium stearate where dissolution properties can be naintained
at a desi LaBr#ll svdifate heseast feetl aPalr hpP v MAGNERE WlelSHpainat® dVhssist ution
time Dby sodiumlauryl sulfate varies greatly depending on addition

met hods. Répsexsfplra PHRReEL508iGAR PaURgintalred @l & de3sprRed L9edmat er and
added together with bound water at a granul ating, process (hereinafter
referr®d to as ThEdeEf8At duk i MPIY Gradticatrday, 18i I<HIIRT b TR &l e
decreased at a Eoint i mredi_ately after starthng a dissolution test (5

m nut es vAY ue99ium@deyiyt Al fahfe YATdES BREAEhE PPRERALNY AR e found
out that_t gel ing at an ia'tia! rigf an b re ented by ad %n sodi um
Pauryl  SUPFBEESR0gt her BRI o PEEE SAt A PRLSARR SEG T debss
(herei naf Rgrwégégrarr?g a;[&deacf t"oagde i}‘;[eirorv]vi%fnt_ bund water at a granulating
process (hereinafter referred to as “addition during
10 granulation™, dissolution rates are decreased at a point
immediately after startingadissolution test (Sminutesvalue).
On further investigation, the present inventors have found out
that the delaying at an initial rise can be prevented by adding
sodium lauryl sulfate together with a lubricant after a
15 granulating process (hereinafter referred to as “addition after
granulation”.

KMD-3213 contained as an active ingredient in a solid oral
dosage formpharmaceutical of thepresent inventionisrelatively
unstable against a 1light exposure and the amount of the active

20 ingredient isdecreasedwithtimedependingonstorageconditions.
Accordingly, KMD-3213 requires a careful storage condition and
handling. In suchcases, formulations are generally storedunder
a light-resistant packaging, while opaque light-resistant
packages are difficult to detect contaminations of foreign

25 materials and are accordingly at high risk for overlooking

defective product. Moreover, when patients are actually taking

formulations wrapped with light-resistant packages, the



granul ation". KMD-3213 contained as an active ingredient in a solid oral
dosage fornpharnmaceutical ofthepresent invention is relatively unstable
agai nst a |light exposure and the anount of the active 20 ingredient is
decreased with tinme depending on storage conditions. Accordingly, KMD 3213
requires a careful storage condition ajgl handling. In such cases,

formul ations are generally stored under a light-resistant packagi ng, while
opaque light-resistant packages are difficult to detect contam nations of
foreign 25 materials and are accordingly at high risk for overl ooking

def ecti vefproduatioivbr eaver pcwhenopatlilgnt staredactivdl | pulldkdngout oroful at i ons
wrapped with light-resistant packages, the 16 formulations are occasionally
stored wi Lhgpttkedisttnbofpadliagas.rkscstrdnngprekagesilasdeorsgi wgi gh can
formul ati ons, which can be stored wthout a |light-resistant packagi ng and
are hi ghl pe photredtabteoutare degitv-ewtsis thet paseginneen ars hidghly
investigated a preferable Ilight-shielding nmaterial for blending in capsul es
or coatinghobgehébleandrhadesfioadd out that titaniumoxide is nost preferred
as a light-shielding material. H ghly photostable capsules or tablets can
be prépared by TR ngrespsll éavedtCaisninRy e i 1ave sini Jatedxp derefegadtlieng
agents containing titanium oxide, Photostabilities are evaluated as foll ows.
Firstly, uppek-shtetdinfceaterietitoy drlemb reridhtCRPElest cdagRating

phot odegradation materials (hereinafter referred to . as "rel ated substance")
and the 29%aFSafBthiavedhowstd apfF thatat dgasiBBt A lame dePrrégrred

as a light-shielding material. Highly photostable capsules or
tablets can be prepared by using capsules containing titanium

10 oxide or coating agents containing titanium oxide.
Photostabilities areevaluatedas follows. Firstly, upper
acceptance criteria for the amounts (%) of each photodegradation
materials (hereinafter referred to as “related substance”) and
the total amounts (%) of all related substances are defined.
15 Then, the photostabilities are evaluated by assessing whether
or not the amounts of related substances are conformed to the
acceptance criteria in the presence of standard 1light exposure.
It is reported in JIS (Japanese Industrial Standards) that
standard illumination levels are 300-7501ux/hour in a hospital
20 pharmacy where average lighting hours are about 8 hours/day and
maximum shelf 1ife of pharmaceuticals are 6 months. Accordingly,
standard light exposure is estimated to be about 1.2 million
lux/hour, which is calculated by considering a condition of 750
lux/hour as a maximum illumination level, about 8 hours as a
25 daily lighting hour and 180 days as a 1light exposure period that
is corresponding to an about 1.08 million lux/hour of light

exposure, and its measurement deviation. In a guideline of



15 Then, the photostabilities are eval uated by assessing whether or not the
anounts of related substances are confornmed to the acceptance criteria in
the presence of standard |ight exposure. It is reported in JIS (Japanese

I ndustrial Standards) that standard illum nation |evels are 300-7501ux/ hour
in a hospital 20 pharmacy where averagerlighting hours are about 8 hours/day
and nmaxi num shelf life of pharmaceuticals are 6nonths. Accordingly,
standard |ight exposure is estimated to be about 1.2 mllion [|ux/hour,
which is cal culated by considering a condition of 750 |ux/hour as a maxi num
i I'lum nat eobhikevegbhamimeautdi dols s phsotas2bbdaiilty téghingg shoegquandd 180 days
as a |light exposure period that is corresponding to an about 1.08 mllion

| ux/ hour oérkiyghtt wdmosanepvandliltsl hwabnaehemtofdeeital €ea.than akguitdel i ne
of 17 ethical pharmaceuticals, photostability testing is required to carry
out under 1af mividrian luk ) eiinaCioms egfuendtl Vi, et 1 shraguasdiad thap ewhidadn

| ux/ hour. Consequently, it is requested that ethical pharmaceuticals are

st abl e undkarmareght caxposir stefblghonder. 2 15 afill exkpaslgg/ AbEPIWE & - 2
photostability test. It is ascertained that there are at |east 6 related
subst ahceBiiAlRWDIBEIBoBENEAI AeBhasCsh2RELiG¥ tAGEedient in a solid oral
dosage form pharnaceutical of the present invention. _ A provisianal

speci fication istdéfi FeFas Figtethorat nhhels, 6 £F theethr fedelgiastity of
rel ated substance a, not nore than 1% for each of rel ated substances b to f

and not ndrRSERARSB0AR DTt R BRI RSP Fethred Helest fcl udi ng

m nut e uantitie f other rel ated substances. The present. i nventors
qsoT:'[Ld orasl 8osage orm p%armaceu%rica of the present 1nventrlon.

A provisional specification is defined as not more than 4% for

10 the largest quantity of related substance a, not more than 1%
for each of related substances b to f and not more than 5% for
total amounts of all related substances including minute
quantities of other related substances. The present inventors
have investigated a light-shielding capsule or coating agent

15 for conforming to a light exposure of about 1.2million lux/hour.
As a result, titanium oxide is most preferred as a
light~shielding material, and highly photostable solid dosage
form pharmaceuticals are prepared by using capsules containing
titanium oxide or coating agents containing titanium oxide.

20 Light-shielding effects increase with blending amounts
of titanium oxide while the strength of capsules decreases with
blending amounts of titanium oxide. Preferred blending amounts

are appropriately determined depending on the size of
pharmaceuticals. For exerting preferable 1light-shielding

25 effects in capsules, the blending amount of titanium oxide is
not less than about 3%, more preferably about 3.4-3.6%. For

tablets, the blending amount of titanium oxide is determined



have investigated a |light-shielding capsule or coating agent 15 for
conformng to a |ight exposure of about 1.2 mllion lux/hour. As a result,
titaniumoxide is nost preferred as a |ight-shielding material, and highly
phot ost abl e solid dosage form pharmaceuticals are prepared by using

capsul es containing titanium oxide origoating agents containing titanium
oxi de. 20 Light-shielding effects increase with bl ending anobunts of
titanium oxide while the strength of capsul es decreases with bl ending
amounts of titanium oxide. Preferred bl ending anmounts are appropriately
det er m nedy depensiinfiaom 4 hea 0z e adfl etphartigc emtoiugdl ©f Eortexgr gigegts
preferable light-shielding 25 effects in capsul es, the bl endi ng anount of
titani um axildénd $1ikrotFdesxertdmgaboafe 88 1 avrigiiprefterabl ynalkddecls4- 3. 6%
For tablets, the blending anbunt of titaniumoxide is determned 18 by the
surface arka agfattigid emounthef dnivhamnivgf osodei igy 9ggemed L vandttlrsd itken For
exerting preferable light-shielding effects, the coating anount of titanium
oxide is e?ﬂé@éﬁgl}aﬁ@tCmeSTSDITGh@ﬁef@.r@ﬂ?d/}’sé]uém@/éﬁ?aﬁﬁr@ngf?@‘-’f%cﬁa@tﬂ {he

1. 1ng/ square cm based on the. 5 surface area of tablets. Regarding

phar neceustEbRCceomp®di 0f oh8PeBRPri sing, as an active ingredient, KVD 3213,
phar maceutical |y acceptable salt or pharmaceutically acceptable sol vate

t hereof, there %‘?%aﬁ?l’r?/g RfEtddeHec&) FOMBAS LEAOPSt €PRPT 1 B&PAt 1AREML and 2
whi ch do not, 10 teach or suggest . any specific pharpaceutical conposition.
As descri dett BBINELIHEGE ra Dﬁéﬁ}gpr ?%‘H%C?%P%%?%%Yfaﬁce%a&ﬂiedﬁﬁ ta

praCtlCalé¥1ﬁ$§¥%5%é¥¥fé%l%&?gcgggggglgoggqvate thereof, there are only

general descriptions in patent literatures 1 and 2 which do not
10 teach or suggest any specific pharmaceutical composition.
As described above, there are many problems to solve for
providing a practically usable solid oral dosage form
pharmaceutical comprising, as an active ingredient, KMD-3213,
its prodrug, pharmaceutically acceptable salt or
15 pharmaceutically acceptable solvate thereof according to
conventional formulation methods. Patent literatures 1 and 2
does not disclose or suggest the problems and any method to solve
such problems.
KMD-3213 contained as an active ingredient in a solid oral
20 dosage form pharmaceutical of the present invention is a known
compound and can be prepared according toprocedures as described
in patent literature 1.
Examples of pharmaceutical acceptable salts of KMD-3213
contained as an active ingredient in a solid oral dosage form
25 pharmaceutical of the present invention include acid addition
salt formed with mineral acids such as hydrochloric acid,

hydrobromic acid, hydroiodic acid, sulfuric acid, nitric acid,



pharmaceutical conprising, as an active ingredient, KWVD 3213, its prodrug,
phar maceutical ly acceptable salt or 15 pharnaceutically acceptable solvate
t hereof according to conventional formulation nethods. Patent literatures 1
and 2 does not disclose or suggest the problens and any nethod to sol ve
such probl ens. KMD-3213 contained as apgactive ingredient in a solid oral
20 dosage form pharnmaceutical of the present invention is a known conpound
and can be prepared according to procedures as described in patent
literature 1. Exanpl es of pharmaceutical acceptable salts of KMD 3213
cont ai nedpassahoadti ¥eidngmeéditentliike;aasdbdi dddialodosayes firme@with
phar maceuti cal of the present invention:include acid addition salt forned
wi th m nepabaadicdscisikchuab dy/drethb@dicd,aprdpiohydreahrdonibet sieciid,adiyddr oi odi c
acid, sulfuric acid, nitric acid, 19 phosphoric acid and the like; acid
addi ti on sakiscfarivbdciitrhc atfdnisvcadinds auth, 49 racatiiccaacfd, fypregpiconi ¢
acid, butyric acid, oxalic acid, citric acid, succinic acid, tartaric acid,
fumaric aecitd, mallilc ax¢dd, | dectécaegicdd, adidirdiacadidbehgpzeigciagih
salicylic acid, methanesul fonic acid, benzenesulfonic acid, ,
p-t ol Uvenesallieiilécagrdd, ghgthrine sadif@nigs paidi  c Pedize rasd 1tfieen1q jace.d .Exanpl es
of solvate include solvates with water, ethyl alcohol or the like. Solid
oral dosaBetPépRNpRELAREEGt REARs BHUtABipracstht 2IMRTH/emGh atihes
capsul es can be_prepared as follows, KWVD-3213, pharnaceutically acceptable
salt or pﬁékﬁac@ﬁ?@EéﬁFyOf solvate include solvates with water, ethyl
alcohol or the like.
Solid oral dosage form pharmaceuticals of the present
10 invention such as capsules can be prepared as follows. KMD-3213,
pharmaceutically acceptable salt or pharmaceutically
acceptable solvate thereof is admixed with a filler, preferably
D-mannitol, if required, anappropriatebinder anddisintegrator.
Then, the mixture is kneaded with the addition of an aqueous
15 solution of binder in an appropriate concentration, and if
required, sieved to prepare a granule. Thereafter, a lubricant,
preferably magnesium stearate and a solid additive with
hydrophilic or surface-active properties, preferably sodium
lauryl sulfateareaddedtothegranule, inthat casethelubricant
20 being used in an amount of 0.5-2.0%, and the solid additive being
used in a ratio of 1:10 to 20:10, more preferably 5:10 to 10:10,
evenmorepreferably5:10relativelytomagnesiumstearate. Then,
mixing and filling into an appropriate capsule, preferably a
capsule containing titanium oxide in a blending amount of not
25 less than about 3%, more preferably about 3.4 to 3.6% provide

capsules.

Tablets can be prepared as follows. A granule is prepared



acceptabl e solvate thereof is adm xed with a filler, preferably
D-mannitol ,if required, an appropriate binder and disintegrator. Then, the
m xture is kneaded with the addition of an aqueous 15 solution of binder in
an appropriate concentration, and if required, sieved to prepare a granule.
Thereafter, a lubricant, preferably npgnesium stearate and a solid additive
with hydrophilic or surface-active properties, preferably sodium |auryl
sulfate are added to the granule, in that case the | ubricant 20 bei ng used
in an anount of 0.5-2.00, and the solid additive being used in a ratio of
1: 10 to 28tiBrdimnge tor efrercauyreds ldhd oddud 0o ehenavre paerideldy 51 10
relatively to magnesi um stearate. Then, mxing and filling into an
appropri atepeapssl.eTheneferdabini centgapselferebayanagngsiunastiearaxe der i n a
bl endi ng amount of not 25 | ess than about 3% nore preferably about 3.4 to
3. 60 provedeamoaptubésnoTahbeesticam be, pepawbbs dlodlovs. 6 Agrdmite i s
prepared 20 according to procedures anal ogous to those as described in
capsul es. 0TR&n, mar¢ pnsifeabl yprkbek dbl 17 Aegredédrhstbaratranihe . dheamount of
not nore than 1% preferably about 0.6 to about 0. 8% nore preferably
about 9. 794 ksngceied tied lefd igigalhv | @n VETER, Or& Iningit hg dgneir ¢ ebd e tniasg tind
conventional nethods provi de uncoated tablets. Thereafter, the uncoated
tabl et s afkebletsredbrreaftespr &)ecvaread et hak lesat imdg sélfuttiesih eicoh i s
prepared by dissolving or suspending a fil mcoating agent, a
| i ght - shi 8P8RHgCORAEEr WIth it eFeR BBy SPLARIGR oX1ide &S pPaSPRERE kY
material, 10 if required, an_appropriate luybricant, an ,a%gcl omer atj.on

dissolvingor suspendinga film-coatingagent, alight-shielding

material, preferably titanium oxide, a plasticizing material,

10 1f required, an appropriate lubricant, an agglomeration

suppressingmaterial and a coloring agent in a suitable solvent.

It is sufficient that the amount of titanium oxide is not less

than 0.5mg/square cm, more preferably 1.1lmg/square cm based on

the surface area of tablets.

15 KMD-3213 exhibits a;-AR blocking activities with less
affecting blood pressure and is extremely useful compound for
the treatment of dysuria associated with prostate hypertrophy
and the like. It is reported that prazosin hydrochloride and
tamuslosin hydrochloride having a;-AR blocking activities are

20 also useful for the treatment of dusuria such as bladder celvix
sclerosis, chronicprostatitis, neurogenicbladder andthe like.

It has been expected that KMD-3213 is useful for the
treatment of dysuria associated with wurethra organized
obstructions such as prostate hypertrophy, urethra stricture,

25 urethra calculus, tumors and the like (hereinafter referred to
as “prostate hypertrophy etc”) and dysuria associated with

disorders of urination control nerves as well as dysuria



suppressing material and a coloring agent in a suitable solvent. It is
sufficient that the anount of titaniumoxide is not |ess than 0.5ng/square
cm nore preferably 1.1ng/square cm based on the surface area of tablets.
15 KMD- 3213 exhibits al -AR bl ocking activities with less affecting bl ood
pressure and is extrenely useful conmpeynd for the treatnent of dysuria
associated with prostate hypertrophy and the like. It is reported that
prazosi n hydrochl oride and tanuslosin hydrochl oride having al - AR bl ocki ng
activities are 20 al so useful for the treatnent of dusuria such as bl adder
celvix stdss@isdtssd ehirdnueephast Atntt Sonagwegenict hmdderh iagtdtikenbitke. 1t
has been expected that KVD- 3213 is useful for the treatnent of dysuria
associ at echaliudedidet imp dysganiazédscobbed diawns ssecbha ad lpdostratel vix
hypertrophy, urethra stricture, 25 urethra calculus, tunors and the like
(her ei nafs@rerafiss r etironiaspt psbat at s hyperttatoghipletidey amd tdheslii ke -
associated with disorders of urination control nerves as well as dysuria 21
associ at ed wi t Pyauwstig & faawitd tahividhs digeoridens, ofhichnpsinot cophcblded in
any dysuria described above, such as bl adder celvix sclerosis, chronic
prost at i tisgvamaeabise dyisagder candedhey |dkeordysticiia casssoilaned veist hn

di sorders of urination control 5 nerves neans dysuria caused by disorders
of contr dihehérmpdsan ont kleypdeRdgrer foKechpBBder , SROEPRRAGPRENY such
encephal opat hy such as _cerebrovascul ar disorders, brain tunors and_the

li ke, spidfaFerebravassotasrdl sedeey SppAal t'erets pRcutied 1 Ser FPhBRAlI nerve

di sorders such as djabetes nellitus,_ |unbar region spinal_canal
cord disorders such as spinal cord injuries, peripheral nerve

disorders such as diabetes mellitus, lumbar region spinal canal
10 stenosis and the like. These disorders may occur in both men
and women, and are generally called as neurogenic bladder.

Dysuria associated with urethra functional obstructions
not accompanied with urethra organized disorders and disorders
of urination control nerves means bladder celvix sclerosis,

15 chronic prostatitis and unstable bladder as well as dysuria
causedbyurinationdifficulty, bladder cervixblockage, urethra
syndrome, detrusor muscle-sphincter mascle cooperation
insufficiency, chronic cystitis, prostatodynia, Hinman
syndrome, Fowler syndrome, psychogenic dysuria, drug-induced

20 dysuria, agingandthelike. Thesedisordersaregenerallycalled
as lower urinary tract disorders.

The pharmaceuticals of the present invention have a high
precision for content uniformity and excellent dissolution
properties, and accordingly can exert theactivities of KMD-3213

25 effectively. The pharmaceuticals of the present invention is
egtremely useful for the treatment of dysuria associated with

urethraorganizedobstructions suchasprostatehypertrophyetc;



10 stenosis and the |ike. These disorders may occur in both nmen and wonen,
and are generally called as neurogenic bladder. Dysuria associated with
urethra functional obstructions not acconpanied with urethra organized

di sorders and di sorders of urination control nerves neans bl adder cel vix
sclerosis, 15 chronic prostatitis and2ainstabl e bl adder as well as dysuria
causedby urination difficulty, bladder cervix bl ockage, urethra syndrone,
detrusor muscl e-sphincter mascle cooperation insufficiency, chronic
cystitis, prostatodynia, H nman syndrone, Fow er syndrome, psychogenic
dysuri a, dyvegriadasedcltdgsurtiltadisgindgranditheihakeon Twseral swdes are
generally called as lower urinary tract disorders. The pharmaceutical s of
t he preseatchraencuoprgkate ldddgr; pndedvswnid assooviedsd whth orgathraand
excel l ent dissolution properties, and accordingly can exert the activities
of KMD- 32fg8ngsiehpécpbgtkryctTrasphichnesutvglrs tahcthdipogsients -i nvention is
extremely useful for the treatnment of dysuria associated with wurethra

or gani zed obstr Gt it8As Cageh s oS b teehiperd r Bpaymaceut 22aldpdurting

associ ated with disorders of urination control nerves such as neurogenic
bl addeY ; BRESEPSuriny Esi®dl at BESwidasagtet Bf aanf @it whal neb8et aeti drfs such
as lower tract disorders. In the case of adm nistering a pharnaceutical of
the 5 pr@BBAPPFARERLYSIET At nfshagReR? 1A% CRdth /ee¥ nglef ehpdyyeight

oot oot oL ¥, S oI\ ped degend o, o Lfe, gex. 292, B body ueighy of Lhe
apprOXinaing,kﬂu&ﬂsiéggg%oggm%t%nggyghee&gﬂﬁggPHXKJSOmg,preferably
4 to 20mg per day per adult human.

10 The pharmaceutical of the present invention may further
comprise, as an active ingredient, at least one selected from
the group consisting of an a;-adrenoceptor blocking agent, an
anticholinergic agent, an antiinflammato?y agent and an
antibacterial agent otherthanKMD-3213inadditionwithKMD-3213,

15 pharmaceutically acceptable salt or pharmaceutically
acceptable solvate thereof.

The pharmaceutical of the present invention may be used in
combinationwithapharmaceutical comprising, asanactive ingredient,
at least one selected from the group consisting of an

20 oaj-adrenoceptor blocking agent, an anticholinergic agent, an
antiinflammatory agent and an antibacterial agent other than
KMD-3213.

In such cases, the dosage of pharmaceutically acceptable
salt or pharmaceutically acceptable solvate thereof and the

25 dosages of an a;-adrenoceptor blocking agent, an anticholinergic

agent, anantiinflammatoryagent andanantibacterial agent other

than KMD-3213 may be suitably reduced.



4 to 20ng per day per adult human. 10 The pharmaceuti cal of the present
invention may further conprise, as an active ingredient, at |east one
selected from the group consisting of an al -adrenoceptor bl ocking agent, an

anticholinergic agent, an antiinflammatory agent and an anti bacteri al

ot her than KMD-3213 in addition with KgD 3213, 15 pharnmaceutically

acceptabl e salt or pharnmaceutically acceptable solvate thereof. The
pharmaceutical of the present invention nay be used in conbination with a
phar maceuti cal conprising, as an active ingredient, at |east one selected

fromthe group consisting of an 20 al -adrenoceptor bl ocki ng agent,
anticholinergic agent, an antiinflamatory agent and an anti bacteri al

ot her t haBRIEKRDPBXIRIPTION @F TRE RRAWHEGSZ0sage of pharnaceutically

acceptable salt or pharmaceutical |y acceptable solvate thereof and the

an

agent

agent

25

dosages of an aliadrlehscepgreribboeiki iy sdipeint 2 el ahtoe beitivearghéxagent, an
antii nfl ammat or yagent andan anti bacterial agent other than KVD 3213 may be

sui tably ¥EeR
whi ch shows a rel ation between m xing

naggne BRINEFS tBESERIPRNANder aYHEIDRAWL RGS  Fifgmagnesiygmdr awi ng
ti me of magnesium stearate and

del ayifng et3®rise oin magHes UMt B rsitddicatidessia dPssépuf PERVLRRECRhBrein - . -
is formulatiogn A, -0- is fornulation Bwith a mxing tine of 1. mn

(f or mul ation 1 BEPTRPAFIoN0B Yith G RikaPPohiBe ViR H BiRi x{ hgrhp

Uomwa%ﬂuﬁgﬁmﬂ_wd-&|stmmgﬁﬁwl3wU1amxm

10

15

20

25

;. - 1s formulation & mixing time o% 3 min.
(formulation B/3 min.) and -¢- is formulation B with a mixing
time of 7 min. (formulation B/7 min.). The ordinate shows
dissolution rates (%) and the abscissa shows time in minutes.

Fig. 2 is a drawing which shows the effects of various
kinds of additives on delaying in a dissolution time caused by
magnesium stearate wherein -e- is formulation A, -0O- is
formulation B,-0- is formulation C, -B- is formulation D, —¢-
is formulation E, -A— is formulation F and -¢- is formulation
G. The ordinate shows dissolution rates (%) and the abscissa
shows time in minutes.

Fig. 3 is a drawing which shows a relation between mixing
ratios of magnesium stearate to sodium lauryl sulfate and
dissolution properties wherein -e- is formulation H, -[O0- is
formulation I, —A- is formulation J, -0- is formulation K and
~¢- is formulation L. The ordinate shows dissolution rates (%)
and the abscissa shows time in minutes.

Fig. 4 is a drawing which shows dissolution properties
of formulations of examples 1 to 3 wherein -0- is the formulation

of example 1, -e- is the formulation of example 2 and -A- is

the formulation of example 3. The ordinate shows dissolution

MREHPR3 i n.



time of 7 mn. (formulation B/7 mn.). The ordinate shows 10 dissol ution
rates (% and the abscissa shows tine in mnutes. Fig. 2 is a drawing which
shows the effects of various Kkinds of additives on delaying in a

di ssolution tine caused by magnesium stearate wherein -.- is fornulation A
-0- is formulation B,-0- is forrmulatigan C, -- is fornulation D, -$ 15 is
formulation E, -0- is formulation F and -0- is fornulation G The ordinate
shows dissolution rates (% and the abscissa shows tine in mnutes. Fig. 3
is a drawi ng which shows a relation between m xing ratios of nagnesium

st ear at e ratssditim &mdr yhesabfai esanghors Himsolntmdnupesperti es wherein -s-
is formulation H -~- is formulation |, -A is fornmulation J, -0- is

fornul ati on K ahig- o$is eglnasrimg whieh showphe redditaene stivasn 8ilesding on
rates (o) and the abscissa shows tinme in mnutes. Fig. 4 is a drawi ng which
shows di sgbPuRtONOPr bpErNien 25dsf anst reielt dHhEpbf i ekefpl 8s C8PEY18Swher ei n
-0- is the fornulation of exanple 1, -S is the formulation of exanple 2
and -0- igontaening iullanym &X%Wbﬁéean TRe bPch ﬁ&t@%v@t&r@oﬂﬁu on 24
rates (% and the apscissa shows tine in mnutes. 5is a draw ng whi ch
shows %a ral %W%F‘n‘%ﬁéﬁx)ééh“%l‘éﬁﬁﬁ?‘ﬂg) r aifouritss C@PSHlteaﬁl gﬁPBﬂ?@dé‘lélﬁ?dl

phot ostabi Lities in cap suI es containing _titanium oxi de wherein --

cont r ol (%f&ﬂ&éanm’S”&“W Hlse‘FﬂPﬁE;l @sé‘é‘?’}ta“ﬁlngg éaﬁ%{xltétﬂne%‘nt ai ni ng
1.2% of titanjum oxide) 2.. 4% of tltanlum
oxt ey Ot 880 BRLRES, éezpf%ﬁ PR S RS O o P A i ey e

The ordinate shows total amounts of all related substances (%)

and the abscissa shows the quantities of light exposure (1000

10 1lux/hour).

BEST MODE FOR CARRYING OUT THE INVENTION
The following examples and test examples illustrate the
invention in further detail.
15
Test Example 1
Compatibility Test
KMD-3213 and a variety of pharmaceutical additives which
are used for formulating oral solid dosage forms, were mixed
20 and evaluated for compatibility with KMD-3213. The additives,
which are used in a large amount such as a filler, disintegrant
and binder, were mixed with KMD-3213 in the ratio of 1:1, and
other additives, which are used in a small amount, were mixed
intheratioof 10:1. Themixtures were stored under the following
25 conditions 1 and 2, and the changes on blending, 1i.e.
incompability, were checked. Degradationproducts were detected

by HPLC analysis according to the following HPLC conditions,



The ordi nate shows total amounts of all related substances (% and the
absci ssa shows the quantities of |ight exposure (1000 10 |ux/hour). BEST
MODE FOR CARRYI NG OQUT THE | NVENTI ON The fol |l owi ng exanpl es and test exanples
illustrate the invention in further detail. 15 Test Exanple 1
Conmpatibility Test KWVD-3213 and a variggy of pharnaceutical additives which
are used for formulating oral solid dosage fornms, were m xed 20 and

eval uated for conpatibility with KVD-3213. The additives, which are used in
a |large amount such as a filler, disintegrant and binder, were mxed with
KMD- 3213 &ndt hppeatrieocet dete ahdcketihby addieilvesamihiachoare used in a
smal | amount, were mxed in the ratio of 10:1. The m xtures were stored
under theStorkowai igndstéonditions 1 and 2, and the changes on blending, i.e.
i nconpability, were checked. Degradation products were detected by HPLC
anal ysi s Geediting Lo ¢Ae°Fol BOw mglRPLTecbrdiididNsangds53 #R¢Xkgppear ances
were checked by visual exami nation. Storage Conditions Condition 1: 40 C,
80% r el at FoRdhtnPai By 4Rd° 8, wéeksretahdivei BAMRdi4y end74ognealtasi ve hunidity
and 4 nonths. 5 Analytical Method A m xture of KMD-3213 and a pharnaceuti cal
addi ti%e, Aol ¥hicpd éﬁﬁh@ﬁlent to about 5 ng of KMD-3213, was wei ghed

accurately, Amixture of KMD-3213 and a pharmaceutical additive, which
is equivalent to about 5mg of KMD-3213, was weighed accurately,
and the mixture was dissolved in methanol to make exactly a 10
mL of solution after 10 minutes sonication. 4 mL of the solution
10 was pipetted, and methanol was added to make exactly a 5 mL of
solution. The resulting solutionwas filtered through a membrane
filter with a pore size of not more than 0.45 pum. This solution
was used as a test solution.
5 pL of each test solutions were analyzed according to
15 the following HPLC conditions. The ratio of the peak area of
each related substances relatively to the peak area of the
solutions excluding the peak area of solvent was calculated by
an area percentage method.
HPLC Conditions:
20 Wavelength: 225 nm
Column: Capcell Pack C18 UG120 (Shiseido Co., Ltd.)
Column temperature: About 25 °C
Mobile phase: 6.8 g of potassium dihydrogen phosphate and 17.9
g of disodium hydrogen phosphate 12 hydrate were dissolved in
25 water tomake a 1000 mL of solution, then the solution was mixed
with acetonitrile in the ratio of 7:3 to prepare a mobile phase

Flow rate: 1.0 mL/min



and the m xture was dissolved in nmethanol to nmake exactly a 10 nL of
solution after 10 m nutes sonication. 4 nL of the solution 10 was pipetted,
and net hanol was added to make exactly a 5 nL of solution. The resulting
solution was filtered through a nenbrane filter with a pore size of not
nore than 0.45 W This solution was uged as a test solution. 5 L of each
test solutions were anal yzed according to 15 the follow ng HPLC conditi ons.
The ratio of the peak area of each related substances relatively to the
peak area of the solutions excluding the peak area of solvent was

cal cul at edihy spanadeampesceshage: meohadn HPLC Conditions: 20 Wavel engt h:
225 nm Col um: Capcell Pack C18 UGL20 (Shiseido Co., Ltd.) Colum
tenperature: Abmaibl251GDDIdre>whaseeh 1 st ©f t potuasieirurhe icopdiadens
phosphate and 17.9 g of disodi um hydrogen phosphate 12 hydrate were

di ssol vedliand 25 watpectovanke a 1000 nl of solution, then the solution was
m xed wth acetonitrile in the ratio of 7:3 to prepare a nobile phase Flow
rate: 1.0 ni/mkis 2610w e sphhesfl meakdr ebenménndfohiwveSatdsds shigdatl2 show
the results tested under the conditions 1 and 2 respectively. As shown in
tabl ed 1 and Zilbewanhitohiweschpstablinaliel lblege asfsi Lhepmpbttible.

m crocrystalline cellul ose was inconpatible. As for disintegrants, corn

st arch wa®s fegtdised 1y eantasd ceding tawch was most suitable, and calcium

carboxymethylcellulose and carboxymethylcellulose were
incompatible remarkably. As for binders,
hydroxypropylmethylcellulose and hydroxypropylcellulose were
10 rather incompatible. As for surfactants, macrogol,
Polyoxyethylene (105)polyoxypropylene (5)glycol and triethyl

citrate were incompatible remarkably.



car boxymet hyl cel | ul ose and car boxynet hyl cel | ul ose were inconpatible

remar kably. As for binders, hydroxypropyl nethylcellul ose and

hydr oxypr opyl cel | ul ose were 10 rat her inconpatible. As for surfactants,
macrogol , Pol yoxyet hyl ene(105) pol yoxypr opyl ene (5)glycol and tri et hyl
citrate were inconpatible remarkably. 27 Table 1 Condition 1: 40 C /800RH,
3weeks | | function col or degradation pharnaceutical additives change
products (%9 D-Mannitol filler - +0.44 Lactose 4 - +0.54 Mcrocrystalline
cellulose 1 - +1.01 Corn Starch disintegrant - +0.23 Low substituted 1 -
+0. 55 Hy@ebxgpitopyl cel | ul ose Cal ci um Car boxynet hyl +++ +3.57 cell ul ose
Car boxynet hyl cel | ul ose +++ +8.24 Hydroxypropyl net hyl cel | ul ose bi nder -

+0. 83 FWG@mﬁqqmompylce®liﬂ(ﬁ&@oRH# HEekd Magnesi um stearate | ubricant -

e moceuticar aaditives | funceion | COLOF | desradation
change | products (%)

D~Mannitol filler - +0.44
Lactose A i - +0.54
Microcrystalline cellulose l - +1.01
Corn Starch disintegrant - +0.23
Low substituted . ~ 40,55
Hydroxypropylcellulose
Calcium Carboxymethyl- . 4t +3.57
cellulose
Carboxymethylcellulose i +++ +8.24
Hydroxypropylmethylcellulose binder - +0.83
Hydroxypropylcellulose l + +0.76
Magnesium stearate lubricant - +0.92
Calcium stearate i - +0.61
Talc 1 - +0.38
Macrogol (polyethyleneglycol) | surfactant + +1.55
Polyoxyethylene (105) . + +0.73

polyoxypropylene (5)glycol

Triethyl Citrate plasticizer ++ +2.37




Talc 4 - +0.38 Macrogol (polyethyleneglycol) surfactant + +1.55

Pol yoxyet hyl ene(105) 1 + +0.73 pol yoxypropyl ene(5)glycol Triethyl GCtrate
pl asticizer ++ +2.37 28 Table 2 Condition 2: 40 C 75%H, 4nonths col or
degradati on pharmaceutical additives function change products (%
D-Mannitol filler - +0.25 Lactose 1 -980.47 Mcrocrystalline cellul ose -
+0.55 Corn Starch disintegrant - +0.18 Low substituted - +0.50

Hydr oxypr opyl cel | ul ose Cal ci um Car boxynet hyl - ++ +2.31 cel |l ul ose

Car boxynet hyl cel | ul ose 1 +++ +3.31 Hydroxypropyl net hyl cel | ul ose bi nder -
+0. 79 Hydabxgpeopylcellulose | - +0.44 Magnesium stearate |ubricant -
+0.32 Ca C|£ﬂgste§ra£§ %yvstgﬂ36 T Ic 1 - +0.27 Macrogol surfactant -

+0- 51 P yLI. Ilyl ene .
. color | degradation
pharmaceutlcal addltlves function o
change | products (%)

D-Mannitol filler - +0.25
Lactose i) - +0.47
Microcrystalline cellulose i - +0.55
Corn Starch disintegrant - +0.18
Low substituted . _ +0.50
Hydroxypropylcellulose
Calcium Carboxymethyl- . e 42 31
cellulose
Carboxymethylcellulose l 4+ +3.31
Hydroxypropylmethylcellulose binder - +0.79
Hydroxypropylcellulose l - +0.44
Magnesium stearate lubricant - +0.32
Calcium stearate l - +0.36
Talc l - +0.27
Macrogol surfactant - +0.51
Polyoxyethylene (105) . _ +0.32
polyoxypropylene (5)glycol
Triethyl Citrate plasticizer - +0.79

Test Example 2
5 Study of relationship between mixing time of magnesium stearate
and delay in dissolution time
The correlation between mixing time and delaying in
dissolution time was investigated by using capsules containing
D-mannitol asa filler, partially pregelatinized starch (Starch
10 1500 (registered mark), Japan Colorcon Co., Ltd.) as a
disintegrant and about 1.0% ocf magnesiumstearateasa lubricant.
Fach capsules were prepared according to the formulations

as showed in table 3, andtheirdissolution times were evaluated.



pol yoxypropyl ene(5)glycol Triethyl Ctrate plasticizer - +0.79 Test Exanple
2 5 Study of relationship between m xing tine of nagnesium stearate and
delay in dissolution tine The correlation between m xing tinme and del ayi ng
in dissolution tine was investigated by using capsul es containing
D-mannitol as a filler, partially preggdpatinized starch (Starch 10 1500
(registered mark), Japan Colorcon Co., Ltd.) as a disintegrant and about 1.
0% of magnesi um stearate as a |lubricant. Each capsul es were prepared
according to the formulations as showed in table 3, and their dissolution

ti mes wer ®ievaluatiecth T2t BResdalduti on Test Met hod The dissol ution test was
carried out using 1 capsule at a paddle speed of 50 revol utions per m nute
(rpm accordi ngThe dMetshddt2cof t@bssodsitdarikestoutJapangsé Ghpsuwbeapei a) ,
using a 5 sinker and 500 nL of water as a test medium 5 nL of the dissolved
sol uti on wapaddkerspted 0f160 ASyoRAt apds Ik nimimugs d4fpm) staptdhgy tdhe
test,, andthe sane volune of testnediumvas filled i mediately. The

sol ut i ons Medkend atoedeis poiuitiaf Teste (depenkiskt Bhegnahepagh) - auskh®rane
filter wwth a pore size of not nore than 0.45 W 10 The first 4 nL of the
filtra®essiasedi aedbdOdnL gidva her s§bs dqpdnmediimn Pabk afashashics szl ved est

sol ution. Separately, about 0.01 of KMD-3213was wei ghed accurately, and
di ssol ved ScAukdPErWE D tawies ket 19, d 52000 AP b0 FYinwtiesnatter Mttt irte
solution was pipetted, and water was added thereto

the test,, andthe same volume of test mediumwas filled immediately.
The solutions taken at each point of time were filtered through
a membrane filter with a pore size of not more than 0.45 pm.
10 The first 4ml of the filtrates was discarded, and the subsequent
filtrate was used as a test solution.
Separately, about 0.01 gof KMD-3213was weighedaccurately,
and dissolved in water to make exactly a 100 mL of solution.
8 mL of the soluticn was pipetted, and water was added thereto
15 tomake exactly a 100 mL of solution which was used as a standard
solution.

The test was carried out using 100 pL of each test solutions
and the standard solution according to the following Liquid
Chromatography conditions. Dissolution rates were calculated

20 from the peak area of KMD-3213 in the test solutions and the
standard solution. In addition, the dissolution rates were
calculated as the mean average of 6 samples for each capsules.
HPLC Conditions:

Wavelength: 270 nm
25 Column: Inertsil ODS-3 (GL Sciences Co., Ltd.)
Column temperature: About 25 °C

Mobile phase: 3.9 g of sodium dihydrogen phosphate dihydrate



15 to nmake exactly a 100 nL of solution which was used as a standard
solution. The test was carried out using 100 L of each test solutions and

t he standard sol ution according to the follow ng Liquid Chromatography
conditions. Dissolution rates were calculated 20 fromthe peak area of

KMD- 3213 in the test solutions and the0 standard solution. In addition, the
dissolution rates were calculated as the nean average of 6 sanples for each
capsules. HPLC Conditions: Wavel ength: 270 nm 25 Columm: Inertsil ODS-3 (G
Sciences Co., Ltd.) Colum tenperature: About 25 C Mbile phase: 3.9 g of
sodi um di &y@irdoche mLph 6 sirh st g el wsy dodivg 30 ognphosehatiefaaid agudougOsol uti on
of phosphoric acid (1 in 20) were dissolved in water to make a 1000 nL of
sol uti on,vereitgr® lvesl ani vateas mir&e i td Geét ohizriutelon e &beo of 5:2
to prepared a nobile phase. 5 Flowrate: 1.0 nL/mn In the cases of
prepar i ngSehpsiPRswat Mbxed| bt Fonaeetenht bl he ng nBldResptiiPseEaPatetOcapsul es
were prepared by pulling out the mxture at a tine of 1, 3, 5, and 7

m nutes BPTR28eAr2 iMRPIhE xPHYS€and filling each of the mixtures into a
capsul e shell 10 by hand. ,As shown in Figure 1, the delaying in dissolution
time Yof Fotufateont & (Me4MHY time: 1 minute) was observed slightly. As

for formulation B énixin tine; 3 mnutes), the_dissolufion
In the caSes of preparing’ capsules of formulation B

containingmagnesiumstearate, capsuleswerepreparedbypulling
out the mixture at a time of 1, 3, 5, and 7 minutes after starting
mixing, and filling each of the mixtures into a capsule shell

10 by hand.
As shown in Figure 1, the delaying in dissolution time
of formulation B (mixing time: 1 minute) was observed slightly.
As for formulation B (mixing time: 3 minutes), the dissclution

time was delayed remarkably.

15

Table 3

components formulation A | formulation B
KMD-3213 4.0 4.0
D-Mannitol 169.2 169.2
Partially pregelatinized starch

10.0 10.0

(Starch 1500)
Magnesium stearate 1.8
Total weight 183.2 185.0

Test Example 3
Study of improving effects of pharmaceutical additives on the
20 delay in dissolution time caused by magnesium stearate.

Improving effects of a variety of additives on delaying



time was del ayed remarkably. 15 Table 3 conponents fornulation A fornul ation
B KMD-3213 4.0 4.0 D Mannitol 169.2 169.2 Partially pregel atinized starch
10.0 10.0 (Starch 1500) Magnesium stearate 1.8 Total weight 183.2 185.0
Test Exanple 3 Study of inproving effects of pharmaceutical additives on the
20 delay in dissolution time caused by3magnesi um stearate. | nproving
effects of a variety of additives on delaying 31 in dissolution tinme caused
by the addition of 1% nmagnesium stearate was investigated for capsul es.
Capsul es were prepared by adding the sane anount of testing additives as
magnesi uninstieasaflettionf drimel atduwmred bhn testaddanpbe 2f The ndigssslivm on 5
time of the capsul es were neasured according to the sane test nethod as
descri bedstaarese wxanpiveszigededpfepardnaplespstibpsulgramrednmmeddd rst |y
prepared, and then the additives, together with nmagnesium stearate, were
added to bFeagfandl tbeafrdmai RBAUNGr oF FeRGLas. addingd velkows Madmiegdnd 2, only

sodium lauryl sulfate (Formulation C) inproved the delay in dissolution
ti me, andstearate to formulation B in test example 2. The dissolution

5 time of the capsules were measured according to the same test
method as described in test example 2.

For preparing capsules, granules were firstly prepared,
and then the additives, together with magnesium stearate, were
added to the granules and mixed for 5 minutes.

10 As shown in Figure 2, only sodium lauryl sulfate
(Formulation C) improved the delay in dissolution time, and
Formulation C showed immediate dissolution as in the case of

Formulation A in which magnesium stearate is not used.



Formul ati on C showed i nmedi ate dissolution as in the case of Formnulation A
I n which nagnesium stearate is not used. 32 Table 4 formulation ABCDEF
G KMD-3213 4.0 4.0 4.0 4.0 4.0 4.0 4.0 D Mannitol 169.2 169.2 169.2 169.2
169.2 169.2 169.2 Partially pre gelatinized starch 10.0 10.0 10.0 10.0 10.0
10.0 10.0 (Starch 1500) Magnesium stegpate 1.8 1.8 1.8 1.8 1.8 1.8 Sodi um
Lauryl 1.8 Sulfate Sucrose Ester of Fatty Acid 1.8 (Stearic Acid) Sucrose
Ester of Fatty Acid 1.8 (Palmtic Acid) Light Anhydrous 1.8 Silicic Acid
Pol yoxyet hyl ene(105) pol yoxypropyl ene(5) 1.8 glycol total weight 183.2
185.0 186T8»18648 186.8 186.8 186.8

formulation A B C D E F G

KMD-3213 4.0 | 4.0 | 4.0 | 4.0 | 4.0 | 4.0 | 4.0

D-Mannitol 169.2 | 169.2 | 169.2 | 169.2 | 169.2 | 169.2 | 169.2

Partially pre-

gelatinized starch 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0

(Starch 1500)

Magnesium stearate

Sodium Lauryl

Sulfate

Sucrose Ester of
Fatty Acid 1.8
(Stearic Acid)
Sucrose Ester of
Fatty Acid 1.8
(Palmitic Acid)

Light Anhydrous

1.8
Silicic Acid
Polyoxyethylene (105)
polyoxypropylene (5) 1.8
glycol
total weight 183.2 ) 185.0 | 186.8 } 186.8 | 186.8 | 186.8 | 186.8

Test Example 4
Study on influence of the ratio of magnesium stearate and sodium
5 lauryl sulfate on the dissolution time of capsules
Correlation between the ratio of magnesium stearate and
sodium lauryl sulfate, which showed good improving effect on
delaying in dissolution time caused by the addition of magnesium
stearate, and dissolution properties of capsules was
10 investigated. Capsules were prepared according to the
formulations as shown in Table 5, and their dissolution times

were evaluated according tomethod 2 (paddle method) of Japanese



Test Exanple 4 Study on influence of the ratio of nagnesium stearate and
sodium 5 lauryl sulfate on the dissolution tinme of capsules Correlation
between the rati o of magnesi um stearate and sodium | auryl sulfate, which
showed good inproving effect on delaying in dissolution tinme caused by the
addi ti on of nmagnesium stearate, and dgssol ution properties of capsul es was
10 investigated. Capsules were prepared according to the fornulations as
shown in Table 5, and their dissolution times were evaluated according to
met hod 2 (paddl e nmet hod) of Japanese 33 Pharnmacopoeia in a condition using
wat er as &htestcopdietim imki chndwason esdmnigbedit €n ashe tfedtl nadngnt estiacket hod.
HPLC conditions were the sane as those in Test Exanple 2. Dissolution Test
Met hod 5 Bessidanyidred éstthwasodarwind et usthgdl HRIgsabedat ianpatie speed
of 50 revolutions per mnute (rpm) according to Method 2 of Dissolution
Test (Japaheseakmhapsatbpeiea)ln OsisngExagipdke? - and 500 nl water as a test
medium 5 nL of the dissolved solution was taken at 5, 10, 15, 20, and 30
m nut es aPiepsosusiringesheMedhogst, and the sane vol une of test nedi um was
filled inmediately. After the solutions taken at each point of tinme were
centri¥uged atD3860luEdenEdndapeprrifdatf oo inpleanfan S2rpmadsdle 10 L
of concentrated hydrochloric acid was added to the supernatant of the
centrif ugéBesdl afi dfsTCERHUEhenf ReT tTHy 50! W 3@ECTAITUSEY Mathrd est

sol uti on. SeParateI ,. about 0.01 of KMD-3213 was  wei ghed accuratehy
2 ot Dissolution Test (Japanese Pharmacopeia), usling a sinke

and 500 mL water as a test medium.5 mL of the dissolved solution

was taken at 5, 10, 15, 20, and 30 minutes after starting the
10 test, and the same volume of test medium was filled immediately.

After the solutions taken at each point of time were centrifuged

at 3000 revolutions per minute for more than 5 minutes, 10 pL

of concentrated hydrochloric acid was added to the supernatant

of the centrifuged solutions, and the resulting scolution was
15 used as a test solution.

Separately, about 0.01 gof KMD~-3213wasweighedaccurately
and dissolved in 0.1 N hydrochloric acid to make exactly a 100
mL of solution. 2 mL of the solution was pipetted, and 0.1 N
hydrochloric acid was added to make exactly a 100 mL of solution

20 which was used as a standard solution.

For preparing capsules, granules were firstly prepared,
and then the additives, together with magnesium stearate, were
added to the granules and mixed for 5 minutes.

The dissolution rates were calculated as the mean average

25 of 6 samples for each capsules.
As shown in Figure 3, formulation I containing 10% sodium

lauryl sulfate based onmagnesium stearate showed good improving



and dissolved in 0.1 N hydrochloric acid to make exactly a 100 nL of
solution. 2 nL of the solution was pipetted, and 0.1 N hydrochloric acid
was added to nake exactly a 100 nL of solution 20 which was used as a
standard sol ution. For preparing capsules, granules were firstly prepared,
and then the additives, together w th 3mgnesi um stearate, were added to the
granules and m xed for 5 mnutes. The dissolution rates were cal cul ated as
t he nean average 25 of 6 sanples for each capsules. As shown in Figure 3,
formulation I containing 10% sodium |auryl sulfate based on nagnesi um
st ear at e shberd @oodi $3provi oy Rbpafitfpctansh adimesdl dmpge viedo plerey ingnd
al nost inproved delaying in dissolution tine. Table 5 formulation HI J KL
the ratiolofdMigpbstupnstemeate to Sodi um Lauryl 10:0 10:1 10:3 10:5 10:10
Sul fate KVMD-3213 2.0 2.0 2.0 2.0 2.0 D-Mannitol 134.4 134.4 134.4 134.4
134.4 Partially pregelatinized 26.0 26.0 26.0 26.0 26.0 starch (PCS)
PartiaIIyTpéfgeéatinized 9.0 9.0 9.0 9.0 9.0 starch (Starch 1500)

a e

formulation H I J K L

the ratio of Magnesium

stearate to Sodium Lauryl 10:0 10:1 10:3 10:5 10:10

Sulfate
KMD-3213 2.0 2.0 2.0 2.0 2.0
D-Mannitol 134.4 134.4 134.4 134.4 134.4

ti latini
Partially pregelatinized 26.0 26.0 26.0 26.0 56.0

starch (PCS)

Partially pregelatinized

9.0 9.0 9.0 9.0 9.0
starch (Starch 1500)
Magnesium stearate 1.8 1.8 1.8 1.8 1.8
Sodium Lauryl Sulfate 0.18 0.54 0.9 1.8
total weight 173.21173.38| 173.74 174.1 175.0

Example 1
Capsule containing 2.0mg of KMD-3213
2.0 parts of KMD-3213, 134.4 parts of D-mannitcl, 26.0
partsof partiallypregelatinizedstarch (PCS (registeredmark),
10 Asahi Chemical Industry Co., Ltd.) and 9.0 parts of partially
pregelatinized starch (Starch 1500 (registered mark), Japan
Colorcon Co., Ltd.) weremixed sufficiently. Appropriate amount
of water was added thereto and the mixture was granulated. The
granule was dried using a fluid bed dryer at an inlet air
15 temperature of 60 °C until the exhaust air reaches 40 °C, and

sieved. A mixture of 1.8 parts of magnesium stearate and 1.8



Magnesi um stearate 1.8 1.8 1.8 1.8 1.8 Sodium Lauryl Sulfate 0.18 0.54 0.9
1.8 total weight 173.2 173.38 173.74 174.1 175.0 5 Exanple 1 Capsule
containing 2.0ng of KMD-3213 2.0 parts of KMD- 3213, 134.4 parts of
D-mannitol, 26.0 parts of partially pregel atinizedstarch
(PCS(registeredmark) , 10 Asahi Chemgml Industry Co., Ltd.) and 9.0 parts
of partially pregelatinized starch (Starch 1500 (registered mark), Japan

Col orcon Co., Ltd.) were mxed sufficiently. Appropriate anount of water
was added thereto and the m xture was granul ated. The granule was dried

usi ng a fpardsbedsddyem hduanl isnleiata wad s ddaperat be esiofvED g€ amtlids t he
exhaust air reaches 40 C, and sieved. A mxture of 1.8 parts of nagnesium
st ear at e and nlix@d3for panimuiods sediduthd muxylhirswasaf el had iadded cepstie si eved
granules and mxed for 5 mnutes, and the mxture was filled into a capsule
shel | to phepareoapreapsuteacoapaihéengoRt@nging RMVOng208. KBDEREAP-e 2 Capsul e
contai ning 4ng of KMD 3213 4.0 parts of KMD 3213, 132.4 parts of D mannitol,
26.0 parts of partially pregelatinized starch (PCS (regi steredmark), Asabhi
Chemi cal Industry Co., Ltd.) and 9.0 parts of partially 10 pregel atini zed
starcl® (E®PER1Le500 (registered mark), Japan Colorcon Co., Ltd.) were nixed
sufficiently. Appropriate anmount of water was added thereto and the m xture
was grand@%@%ﬂleTﬁ%ntalnlng 4mg of KMD-3213

4.0 parts of KMD-3213, 132.4 parts of D-mannitol, 26.0
partsof partiallypregelatinizedstarch (PCS (registeredmark),
Asahi Chemical Industry Co., Ltd.) and 9.0 parts of partially

10 pregelatinized starch (Starch 1500 (registered mark), Japan
Colorcon Co., Ltd.) weremixed sufficiently. Appropriate amount
of water was added thereto and the mixture was granulated. The
granule was dried using a fluid bed dryer at an inlet air
temperature of 60 °C until the exhaust air reaches 40 °C, and

15 sieved. A mixture of 1.8 parts of magnesium stearate and 1.8
parts of sodium lauryl sulfate were added to the sieved granules
andmixed for Sminutes, and themixture was filled into a capsule

shell to prepare a capsule containing 4mg of KMD-3213.

20 Example 3
Tablet containing 4.0mg of KMD-3213
4.0parts of KMD-3213, 117.0parts of D-mannitol, 7.0 parts
of low substituted hydroxypropylcellulose (L-HPC (registered
mark), Shin-Etsu chemical Co., Ltd.) were mixed sufficiently.
25 A 12% aqueous solution of hydroxypropylcellulose (4 parts of
hydroxypropylcellulose and about 30 parts of water) was added

thereto and the mixture was granulated. The granule was dried



granule was dried using a fluid bed dryer at an inlet air tenperature of 60
Cuntil the exhaust air reaches 40 C, and 15 sieved. A mxture of 1.8 parts
of magnesium stearate and 1.8 parts of sodiumlauryl sulfate were added to
the sieved granules and mxed for 5 mnutes, and the m xture was filled
into a capsule shell to prepare a capggll e contai ning 4ng of KWMD-3213. 20
Exanpl e 3 Tabl et containing 4.0ng of KMD- 3213 4.0 parts of KWVMD 3213, 117.0
parts of Dmannitol, 7. 0 parts of |ow substituted hydroxypropyl cellul ose
(L-HPC (registered mark), Shin-Etsu chemcal Co., Ltd.) were m xed

suffici enibyng25 All286 hgdeduge 5 0dtutamni ol e thyediroxygumgyd toetd Wb (4 parts
of hydroxypropyl cellul ose and about 30 parts of water) was added thereto
and the mixtiiletmwase:graami atiedredFhbegréhflGs was dryedi3éd arsd rgieavefd .ui d bed
dryer at an inlet air tenperature of 60 C until the exhaust air reaches 40
C, and dr ¥-Sipeedt afdnajreassicim stieaapanvta Dbddudriest nenogstagarlat endasi xxdted t o
the granule and mxed for 3 mnutes. The m xture was tabletted and coated
with a coétiFgmbnagent The mpirdparewasttallett teohaad gioag e4. WOirgh efc AN 3P 13.

Test Exanple 5 Study on dissolution tinme For the capsules or tablet as
describedapanexiAppespareoa tebdetdiconsrinios tedmonad EMDi32d but according
to the following dissolution test nethod. HPLC conditions was the sane as
those in test exanple 2. Dissolution Test Method

Test Example 5
Study on dissolution time
For the capsules or tablet as describéd in Examples 1 to
10 3, dissolution test was carried out according to the following
dissolution test method. HPLC conditions was the same as those
in test example 2.
Dissolution Test Method
The test was carried out using 1 tablet or 1 capsule put
15 into a sinker at a paddle speed of 50 revolutions per minute
accordingtoMethod?2 ofDissolutionTest (Japanese Pharmacopeia),
using a 500 mL of water as a test medium. 5 mL of the dissolved
solutionwas takenat 5, 10, 15, 20, and 30 minutes after starting
the test, andthe samevolumeof testmediumwas filled immediately.
20 After the solutions taken at each point of time were centrifuged
at 3000 revolutions per minute for more than 5 minutes. 10 pL
of concentrated hydrochloric acid was added to the supernatant
of the centrifuged solution, and the subsequent solution was
used as a test solution.
25 Separately, about 0.01 gof KMD-3213wasweighedaccurately,
and dissolved in 0.1 N hydrochloric acid to make exactly a 100

mL of solution. In the case of dosage forms containing 2mg of



The test was carried out using 1 tablet or 1 capsule put 15 into a sinker
at a paddl e speed of 50 revolutions per mnute according to Method 2 of

Di ssol uti on Test (Japanese Pharnacopeia), using a 500 nL of water as a test
medium 5 nL of the dissolved solution was taken at 5, 10, 15, 20, and 30
m nutes after starting the test, andtdre same volume of test nedi um was
filled inmediately. 20 After the solutions taken at each point of tine were
centrifuged at 3000 revolutions per mnute for nore than 5 mnutes. 10 L
of concentrated hydrochloric acid was added to the supernatant of the
centri f ug@db-s3? 13 iion examp ltehé , sdbskquienths caltitdrnvws s pspgtasda badt
solution. 25 Separately, about 0.01lg of KMD 3213waswei ghed accurately, and
di ssol ved?ih N hydtdeydrootid ecilig agisdaddedake exketdsact 0@ 100 of. 6l uti on.
In the case of dosage fornms containing 2ng of 37 KMD-3213 in exanple 1, 2
m. of thessbitutdowhieh pepeused,aard stendaNchgdt oEhPor | En ddid ORss afided t o
make exactly a 100 nmL of solution which was used as a standard solution. In
the case ¥PSagpdages 6PpE2EDARG hi BT LDMYLE 2/VDIB2a%a Rl e adeinés 32 and 3,
5 4 n of the solution was pipetted, and 0.1 N hydrochloric acid was added
to maRe ekddt Py Bha oMM $@uPLBR KA hadsD ugéHhY§§°§h§P§ﬁ§aﬁal§ol uti on.
The test was carried out using 100 L of each test solutigons and the

st andar d "&F RIS &@c@@&?n@xf‘ﬁt%ﬁeaf%w Wi Rf Soduatd oM R oHEEoYF 8P hy

conditions. Dissol é’ rates were cal culated fromthe peak area of KWMD 3213
in the test %O?Rﬁr?%alfs A1 st andard sol ution. In addition, the

di ssolution rat%etestwascarrledoutus:mglOOuLofeachtestsolutlons

and the standard solution according to the following Liquid

10 Chromatography conditions. Dissolution rates were calculated
from the peak area of KMD-3213 in the teét.solutions and the
standard solution. In addition, the dissclution rates were
calculated as the mean average of 6 samples for each capsule
or tablet.

15 HPLC Conditions:
Wavelength: 270 nm
Column: Inertsil ODS-3 (GL Sciences Co., Ltd.)
Column temperature: About 25 °C
Mobile phase: 3.9 g of sodium dihydrogen phosphate dihydrate

20 and 2.5 mL of an agueous solution of phosphoric acid (1 in 20)
were dissolved in water to make a 1000 mL of solution, then the
solutionwasmixedwithacetonitrileintheratioof5:2toprepare
a mobile phase.
Flow rate: 1.0 mL/min

25 As shown in Figure 4, all of the dosage forms of examples
1 - 3 showed not less than 90% dissolution rate after starting

test, and their 85% dissclution times were not more than 10



cal cul ated as the nmean average of 6 sanples for each capsule or tablet. 15
HPLC Condi tions: Wavelength: 270 nm Colum: Inertsil ODS-3 (G Sci ences
Co., Ltd.) Columm tenperature: About 25 C Mbile phase: 3.9 g of sodium

di hydrogen phosphate di hydrate 20 and 2.5 nlL of an aqueous sol ution of
phosphoric acid (1 in 20) were dissol3aged in water to make a 1000 niL of
solution, then the solution was mxed with acetonitrile in the ratio of 5:2
to prepare a nobile phase. Flowrate: 1.0 nL/mn 25 As shown in Figure 4,
all of the dosage fornms of exanples 1 - 3 showed not |ess than 90%

di ssol utiomnnubée.after starting test, and their 85%di ssolution tines were
not nore than 10 38 mnutes. Test Exanple 6 Photostability test of capsule
containing titaniumdioxide. 5 Photostability test was carried out for
capsul es which were prepared according to the procedures as described in
exanpl e Tessi hyawppsube shells containing 1. 2% (Capsule A) , 2. 40
(Capsule B) and 3.60 (Capsule C) of titaniumdioxide. In addition, a
capsul e, PhetpatediistrgtastapsuFersnée| cebheananagtitasivn dipgadem oxi de,
10 was packed in a blister package and al uni num pouch for shading, _and the
capsule was als%h@%%%%@bh%lgyb¥?%ﬁ WohtGH & 1 erh @ Woften Ca PEiULIESd Wi Chhe

capsul es were taken out at the ) )
were prepared according to the procedures asdescribed in example

lusingcapsule shellscontainingl.2% (Capsuled), 2.4% (Capsule
B) and 3. 6% (Capsule(C) of titaniumdioxide. Inaddition, acapsule,
preparedusing a capsuleshell containingl.2%of titaniumoxide,

10 was packed in a blister package and aluminum pouch for shading,
and the capsule was also tested as a blind control.

The contents filled in the capsules were taken out at the
beginning of the test and after light exposures of 0.672 and
1.2millionlux/houroverall illumination, andtheir appearances

15 and the amounts of photo-degradation products (related
substances) were evaluated. The amounts of photo-degradation
products were determined according to the following HPLC
conditions, and the changes of color were observed by visual
examination.

20 Assay of photo-degradation products

The contents of 5 testing capsules were taken out and put

.. into a 50 mL of measuring flask. The empty capsules were washed
twice with a mobile phase, and the washed solutions were put
into the flask. About 30 mL of mobile phase was added to the

25 flask and the mixture was shaked for 15 minutes. Thereafter,
amobile phase was added thereto tomake exactlya 50mL of solution,

and the solution was filtered through a membrane filter with



begi nning of the test and after |ight exposures of 0.672 and 1.2 mllion

| ux/ hour overall illum nation, and their appearances 15 and the anounts of
phot o- degradati on products (related substances) were eval uated. The amounts
of photo-degradation products were determ ned according to the foll ow ng
HPLC conditions, and the changes of c& or were observed by visual

exam nation. 20 Assay of photo-degradati on products The contents of 5
testing capsul es were taken out and put into a 50 nL of neasuring flask.
The enpty capsul es were washed twice with a nobile phase, and the washed
sol uti onsaweoeepsaizei of ondhembtaskhabdustd 30n mMThof Mokt € plraske mafadded to
the 25 flask and the m xture was shaked for 15 mnutes. Thereafter, a

nmobi | e phbBe skt mafde tashe: et ar ded pacet bR futsp et il lsfrasel was avped and t he
solution was filtered through a nenbrane filter with 39 a pore size of not
nore thanad.axent Ped utijost. 25t Bl P hieasth teks splukacesviesrdiwted ded and t he
subsequent filtrate was used as a test solution. 25 L of each test

sol ut i onstierfe Lsd 1S HPLChan e bY F 6%k g HPEEXamEs § Sifs thehee Pelakons &@2%f t he
solutions was 5 determ ned by an automatic integration nethod, and the ratio

of the peSRtaFBANEH BUCHD rdf bLRBYL $T S PRt Yt &S WS 133 q e Fédk Carea of

KMD- 3213 cal cul ated by an area percentage nethod. . HPLC Condi ti ons:
Wavel engt A 575 RRAAG A GinS2FRof o7 FSRDRIE (RECSe| EAs ¥ty {3 dBF  Col um

tenperatuégéké@%gogéMSL3213wascalculatedbyanareapercentagemethod.

HPLC Conditions:
Wavelength: 225 nm
10 Column: Inertsil ODS-3 (GL Sciences Co., Ltd.)
Column temperature: About 25 °C
Mobile phase: 3.9 g of sodium dihydrogen phosphate dihydrate
and 2.5 mL of an aqueous solution of phosphoric acid (1 in 20)
were dissolved in water to make a 1000 mL of solution, and the
15 solutionwasmixedwithacetonitrileintheratioof5:2toprepare
a mobile phase.
Flow speed: Adjust retention time of KMD-3213 to 7 minutes
Time span of measurement: 30 min
As shown in Figure 5 and Table 6, capsule A containing
20 1.2% of titanium dioxide was not conformed to the specification
regarding appearance and the total amounts of all related
substances aftera light exposureof about 0.672million lux/hour
overall illumination. Capsule B containing 2.4% of titanium
dioxide was not also conformed to the specificationafter alight
25 exposure of about 1.2 million lux/hour overall illumination.
On the contrary, capsule C containing 3.6% of titanium dioxide

was most stable and conformed to the specification regarding



Mobi | e phase: 3.9 g of sodium di hydrogen phosphate di hydrate and 2.5 niL of
an aqueous sol ution of phosphoric acid (1 in 20) were dissolved in water to
make a 1000 nlL of solution, and the 15 solution was nmxed with acetonitrile
inthe ratio of 5:2 to prepare a nobile phase. Flow speed: Adjust retention
time of KMD-3213 to 7 minutes Tinme spgn of neasurenent: 30 min As shown in
Figure 5 and Table 6, capsule A containing 20 1.2% of titanium di oxide was
not conformed to the specification regarding appearance and the total
anounts of all related substances after alight exposure of about 0. 672
mllion | agphevancevendl thel tatkhatinonnt€apsubélBredntannisndg s aq¥eof
titanium dioxide was not also confornmed to the specification after a |light
25 exposufebde @bout 1.2 million |ux/hour overall illumnation. On the

contrary,capsutre—€Ccgntai mng—3— 6% of titaniunrdiuxide was ost—st abl e
and confarned to Y- <pecificat|on re rd ng.4 gppear ance and the total
ate itﬁnce n(|/
anounts df all nelaied substance a Amount of (rel ated
subst ance é@wk natlon Sanpl € appeargnce [(mif{ion ja b g d e|f2PBeRErCs| t ot a
10 H .
luxthr) @ 0.13 0.@¥#°0. 04 0{07 0/ 28 whige| . | ¢ | ohes| total
lux/hr)
0| 013 0.04 0.04 | 007 0.28 white
Capsule yellowish
P 0672 | 228| 031| 031] 050| 099| 004| 042 485 white
A
pale
1248 | 352| 049 052| 068| 161 | 004| 068| 754
yellow
0| 015 0.02 004 007 028 white
Capsule .
B 0672 155| 019 021| 040 069 0.04| 030 3.38 white
yellowish
1248 | 238| 033| 035| 054| 110 004| 040| 5.14 white
0} 015 0.02 004 007 028 white
Capsule .
fo 0672 129| 016 016| 035| 054 0.04| 023 277 white
1248 | 193 026 027| 047 087 004| 031| 415 white
0| o013 0.04 004 | 007 028 white
Control 0672 | 021 0.02 0.04 | 0.04| 031 white
1248 | 0.16 0.02 0.04 | 004 026 white

INDUSTRIAL APPLICABILITY

5 Solid oral dosage form pharmaceuticals of the present
invention have suitable handling properties for manufacturing
processes, good content uniformity and excellent dissolution
properties, and are highly practically usable as a solid oral

dosage form pharmaceutical for the treatment of dysuria. Solid



Capsul e yellowwsh A 0.672 2.28 0.31 0.31 0.50 0.99 0.04 0.42 4.85 white
pale 1.248 3.52 0.49 0.52 0.68 1.61 0.04 0.68 7.54 yellow 0 0.15 0.02 0.04
0.07 0.28 white Capsule B 0.672 1.55 0.19 0.21 0.40 0.69 0.04 0.30 3.38
white yellowish 1.248 2.38 0.33 0.35 0.54 1.10 0.04 0.40 5.14 white 0 0.15
0.02 0.04 0.07 0.28 white Capsule C 4672 1.29 0.16 0.16 0.35 0.54 0.04
0.23 2.77 white 1.248 1.93 0.26 0.27 0.47 0.87 0.04 0.31 4.15 white 0 0.13
0.04 0.04 0.07 0.28 white Control 0.672 0.21 0.02 0.04 0.04 0.31 white

1.248 0.16 0.02 0.04 0.04 0.26 white |NDUSTRI AL APPLICABILITY 5 Solid oral
dosage f opnephiosegredorcapsaohachet prasemt thevenesent hiaveestd ealflagrenandl i ng
properties for manufacturing rocesses, good content uniformty and

excel | ent 9dpdshindl g praperties atrfdearfe Hiigl pryoceas d@n yaprsables as a
solid oral dosage form pharnmaceutical for the treatnent of dysuria. Solid
41 oral @bsagetiormphelrrare RIS dfon el Predsenth ighy @MEE$ Heay € 0rgood
handl i ng properties at the filling process for capsules or at the

tabl etti ngRBreidsy @f RAKGETe RRgRepileditsppa Fterbilities. Moreover,

5 solid oral dosage form pharmaceuticals of the present invention
have constant and excellent dissolution properties in a
dissolution test using water in which the active ingredient is
most hardly soluble and the pharmaceuticals are most likely to
be non-biocequivalent. Accordingly, solid oral dosage form

10 pharmaceuticals of the present invention are extremely useful
as a solid oral dosage form pharmaceutical for the treatment

of dysuria.



the content of an active ingredient and stabilities. Mreover, 5 solid oral
dosage form pharnmaceuticals of the present invention have constant and
excel l ent dissolution properties in a dissolution test using water in which
the active ingredient is nost hardly soluble and the pharnmaceuticals are
nost likely to be non-bioequival ent. gccordingly, solid oral dosage form 10
phar maceuticals of the present invention are extrenely useful as a solid
oral dosage form pharnmaceutical for the treatnent of dysuria. 42 CLAI M5 1.
A solid oral dosage form pharnmaceutical for the treatnment of dysuria, which
conprises, as an active ingredient, GamIMsdol i ne 5 conpound having an
a, - adrenoceptor blocking activity and represented by the formula: H N N
CH3:J O CFa 2 CONH2 \ HO prodrug, pharmaceutically acceptable salt or
pharmaceutically acceptable solvate thereof, wherein 85%di ssolution tine
is not nbre thasocdddndmit dosiageal dispblarmaoeutdesta lateortdiengreetmenhod 10 2
(paddl e net hod) of Japanese pharmacopoeia in a condition using water as a
test mediehdnadraapaddicd epeedl o¢s besmEn aQt 1 Thenghedieodutarcahdaséoedi ng to
claim1l, wherein 85%

5 compound having an o,;-adrenoceptor blocking activity and

represented by the formula:

O\/CF3

CONH,

HO
prodrug, pharmaceutically acceptable salt or pharmaceutically

acceptable solvate thereof, wherein 85% dissolution time is not
more than 60 minutes in a dissolution test according to method
10 2 (paddlemethod) of Japanese pharmacopoeia in a condition using

water as a test medium and a paddle speed of 50rpm.

2. The pharmaceutical according to claim 1, wherein 85%
dissolution time is not more than 60 minutes in a dissclution
15 test according to method 2 (paddle method) of Japanese
pharmacopoeiavin a condition using the first fluid regulated
in a disintegration test of Japanese pharmacopoeia as a test

medium and a paddle speed of 50rpm.

20 3. The pharmaceutical according to claim 1 or 2, wherein 85%

dissolution time is not more than 30 minutes.

4. The pharmaceutical according to claim 3, wherein 85%



di ssolution time is not nore than 60 mnutes in a dissolution 15 test
according to nethod 2 (paddl e nethod) of Japanese pharmacopoeia in a
condition using the first fluid regulated in a disintegration test of
Japanese pharmacopoeia as a test nediumand a paddl e speed of 50rpm 20 3.
The pharmaceutical according to claimgB or 2, wherein 85% dissolution tine
is not nore than 30 mnutes. 4. The pharnaceutical according to claim 3,
wherein 85% 43 dissolution time is not nore than 15 mnutes. 5. The
pharmaceutical according to any one of clainms 1 to 4, which conprises
D-manni t dlisscufidh efim& Bs The pbae nelcaut 1cahimetosdi ng to claim5, which
further conprises a lubricant. 7. The pharmaceutical according to claim®,
wherein the 10 lubricant is magnesium stearate, calcium stearate or talc.
8. The pharnmaceutical according to claim®6, wherein the Ilubricant is
magnesi un? st ear®te P ceThel grnlaarmcaidinglt cagear dingg offo cdraimm &, tahi ch
further conprises 0.1 to 2 parts of sodiumlauryl sulfate based on 1 part
of magnesturWii@arearerriges Thenymat ket i afihkebrding to any one of clains
1 to 20 9, wherein a dosage formis in the formof a capsule or a tablet.
11. TRe pharmaceutical according to claim 10, wherein the capsule is a

Iight-shieldingrcapsule, or the tablet ijs coated wth a Li%ht-shielding
coati ng a@ent. he pharmaceutical according to claim 5, which further

comprises a lubricant.

7. The pharmaceutical according to claim 6, wherein the

10 lubricant is magnesium stearate, calcium stearate or talc.

8. The pharmaceutical according to claim 6, wherein the

lubricant is magnesium stearate.

15 9. The pharmaceutical according to claim 8, which further
comprises 0.1 to 2 parts of sodium lauryl sulfate based on 1

part of magnesium stearate.

10. The pharmaceutical according to any one of claims 1 to

20 9, wherein a dosage form is in the form of a capsule or a tablet.

11. The pharmaceutical according to claim 10, wherein the
capsule is a light-shielding capsule, or the tablet is coated
with a light-shielding coating agent.

25
12. The pharmaceutical according to claim 11, wherein the

light-shielding capsule is acapsule containing titaniumoxide.



25 12. The pharmaceutical according to claim11l, wherein the [|ight-

shiel ding capsule is a capsule containing titaniumoxide. 44 13. The
pharmaceutical according to claim11l, wherein the |ight-shielding coating
agent is a coating agent containing titaniumoxide. 5 14. The
pharmaceutical according to any one of4glainms 1 to 13, which further
conprises, as an active ingredient, at |least one selected fromthe group
consi sting of an al -adrenoceptor bl ocking agent, an anticholinergic agent,
an antiinflanmmatory 10 agent and an anti bacterial agent other than an

i ndol i ne conpound of claim1. 15. A pharmaceutical for the treatnent of
dysuria, which conprises a pharmaceutical according to any one of clains 1
to 15 1413in cOhbi phéroaceinthcalpharoudéngi tal céenpr i nyheasian thet i ve
ingredient, at |east one selected fromthe group consisting of an

al - adr enotéphbrshietfling agentingarganti éhoki Aergiogagesnt cantaining
antiinflammtory agent and an antibacterial agent other than an indoline
compound Bitenapm @xide.16. The pharnaceutical according to any one of
claims 1 to 15, which is used for the treatment of dysuria. 17. The

phar mBceutical according to claim16, wherein the 25 dysuria is associated
with urethra organi zed bl ockage, disorders of urination control nerve or
uret hra fafcti on2¢ E@%ﬁﬂ%@ﬁﬁtlcal according to any one of claims 1 to

13, which further comprises, as an active ingredient, at least
one selected from the group consisting of an a;-adrenoceptor
blocking agent, an anticholinergic agent, an antiinflammatory
10 agent and an antibacterial agent other than an indoline compound

of claim 1.

15. A pharmaceutical for the treatment of dysuria, which
comprises a pharmaceutical according to any one of claims 1 to
15 14, incombinationwith apharmaceutical comprising, asanactive
ingredient, at least one selected from the group consisting of
an oj—-adrenoceptor blocking agent, an anticholinergic agent,
an antiinflammatory agent and an antibacterial agent other than
an indoline compound of claim 1.
20
16. The pharmaceutical according to any one of claims 1 to

15, which is used for the treatment of dysuria.

17. The pharmaceutical according to claim 16, wherein the
25 dysuriaisassociatedwithurethraorganizedblockage, disorders

of urination control nerve or urethra functional blockage.



45 18. The pharmaceutical according to claim 16, wherein the dysuriais
associ ated with prostate hypertrophy, neurogenic bladder or a |lower urinary
tract disorder.

45

18. The pharmaceutical according to claim 16, wherein the
dysuria is associated with prostate hypertrophy, neurogenic

bladder or a lower urinary tract disorder.



