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1 DESCRI PTI ON SCLI D DRUG FOR ORAL USE *(@00002*

TECHNI CAL FIELD 5 The present invention relates to a
solid oral dosage form pharnmaceutical for the
treatnment of dysuria. Mire particularly, the pr esent
invention relates to a solid oral

dos
el T s e oot AN
conpound having"an all ]i)qﬁﬁg aneptor (her ei naf t ensoiso+
referred to as "al - AR'") act|V|ty and

represented by the oy %ﬁfz‘ﬂc}ﬁ. -- St | T

prodrug, pharnmaceutically acceptable salt or *G00002*

pharmaceutically acceptabl e sol vate thereof, wherein
Tﬁgﬁ? digggQlpition tine is not nore than 60 mnutes in

a dirssolution test according to nethod 2 (paddle

met nagll }?ieééﬁéﬁ?ﬁ%nt&*@{ EEEQE%% > psé‘lf&'lﬁciatli ng?ge form

USI ng wa as a test nedium an addl e spee

phe: gfé'@ u-gl%a@.r ?éf%the' E‘f’ﬁé‘ﬁm&r‘i‘t Sy 48t A EFiokR ghs®ldarly,

osag form pharmaceuti cal for the treatnent

tHef p%é-%érﬂta,lrﬁ;@r&lo@mrermeég itAla GBI Yl Rssafe form
active ingredient, 1) KWVD 3213,

pharmaceutical for the treatment of dysuria, which comprises,
as an active ingredient, an indoline compound having an a,
—adrenoceptor (hereinafter referred to as “oa;-AR”) blocking

activityandrepresentedbythe formula (I) (hereinafterreferred

to as “KMD-3213"):

CONH,

HO
its 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 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
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
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its prodrug, pharmaceutically acceptable salt or
phar maceutical |l y acceptabl e solvate thereof, and 2) at
| east 2 one selected fromthe group consisting of an
al - adrenoceptor bl ocki ng agent, an anticholinergic
agent, an antiinflammatory gent and an anti bacteri al
agent ot her than KMD- 3213, wherein 85% di ssol ution
time is not nore than 60 mnutes in a dissolution 5
test _according to nethod 2 addl e net hod) of Japanese
ONgh SEHECSEGeit& OMn tRec SRAPP Ségﬁéﬁﬁénﬂa‘?graés‘*h’% noceptor
nedi.um and _a paddl.e ed of .50rpm . The_present
bl 9 8HCBFs Y @Irﬁctleczf)q 0019 SESP&' %I%saangcellr%folrarrﬁmatory

oo TRECHH A 0 A OB LR P93, wnoren

85304PL égilqghon %‘im%njfg‘ﬁtoitvrﬁofé] Q‘hggi gcgfr\in@y@s%g’diistssolution

prodrug, pharmaceutically ~accept e salt or

te% 0/: glﬁegffihﬁgl |y, aGReRRP! 8 Sr’r@ré’cﬁilee thenedl) ¥eergidhnese

ssolutron time 1s not e than 60 mnutes in a

ph%iﬁﬁa%?gjeq% tash A6RALHIBE (APt 2 aspaddl s MREdDeh and

of 15 panese pharnacopoeia in a condition using

a YRR Asprdedr medigym and a paddl e speed of 50rpm
i'n conbination with 2) a pharnmaceutical conprising, as

an aqtievgrésghedirfidnt id allgaste it s eloestwrd ifd opul hibsage
group consisting of an al -adrenoceptor bl ocking

f cage pha maacenttiictad) iamet ¢i kiageticharcddrises:
antiinflanmatory agent and an anti bacterial agent
ot herl)tdpha radEe3R16al Yhert heot Teh tment doslyga rfiergnmprising,
pharmaceuticals for the treatment of dysuria of the
aspresehi vedvngreiddenar, KNRsIZB £ b s priedirugdi Bvoinag¢ertically
properties according to a dissolution test, 25 nethod
aczeiaddices bt REPhasmanPHaRd phacaarbpbee §oilyake thereof,
condi ti on
wherein 85% dissolution time is not more than 60 minutes in a
dissolution test according to method 2 (paddle method) of
Japanese pharmacopoeiainaconditionusingwater 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
a;-adrenoceptor blocking agent, an anticholinergic agent, an
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,
method 2 (paddlemethod) of Japanese pharmacopoeia inacondition

using water as a test medium and a paddle speed of 50rpm, 85%

dissolution time (hereina'fter referred to as “T85%"”) of said
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using water as a test nedium and a paddl e speed of
50rpm 85% dissolution tine (hereinafter referred to
as "T85% ) of said 3 pharnaceuticals is preferably not
nore than 60 mnutes. More preferably, T85% of the
present pharmaceuticals is Hot more than 60 minutes
when tested according to nethod 2 (paddl e nethod) of
Japanese pharmacopoeia in a condition using the first

fluid 5 r | d i dj si i f
oharlrReREEalE L enereranrb Ly P afors A e ® g RS Frore
fl uid! f est di ddl d of 50
precBrinbyeTdhe 8 S PriBknt Rt S E s Ho b  khan
e, _ .
coPASLIRCE AR PatPalOhodBldi AQHL HLTIIN (A madtl dTh¥knoa)

orSSEORALI0 IO R TSI P, o0 g i
R

(heeg¥hatedyi Feferfb ittt seMaiHOR 1 t-88t PR dOPEI & est medium
phar macopoei a, wherein the first 15 fluid is prepared

anBYa AHHAIE 20e@ObrSogipm Gt et prérBrbb19f T85% of the

hydrochloric acid and water to make a 1000nL of test
préBehtd phBAKERCEAND: ARTI & thdtS merewahbhaB 0 KM BZds3, and most
which is contained as an active 20 ingredient in a
predkirdbbyal s dostgeofer thahal Sraceuttesalwifeor tidsred according
treatnment of dysuria of the present invention, has
tosmlegbbdve (asiiles sieithat) i of t J@sanas¢ hehaomacapoeda in a
of urethra snoboth nuscles, and is an extrenely useful
copdipdanduasng wetiecamenthef dirstediluag-dysuria w t hout
causi ng strong hypotensive 25 activities or
ort hBBeafitshypohedseprlorsds n pheisaedutienl test of the
conmposi tions conprising, as an _. . )
present invention refers to the first fluid regulated in a
disintegrationtest of Japanese pharmacopoeia, whereinthe first
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
ingredient in a sclid oral dosage form pharmaceutical for the
treatment of dysuria of the present inventiop, has selective
suppressing activities on the contraction of urethra smooth
huscles, and is an extremely useful compound as a medicament
for treating dysuria without causing strong hypotensive
activities or orthostatic hypotension.

As for pharmaceutical compositions comprising, as an

active ingredient, KMD-3213, pharmaceutically acceptable salt
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active ingredient, KVMD 3213; pharmaceutically
acceptable salt 4 or pharnaceutically acceptable
solvate thereof, the following |literatures have been
known so far. In patent literature 1, which discloses
i ndol i ne conpounds includinﬁ KMD- 3213, several dosage
forns are exenplified as an 5 oral solid formnul ation.
is also reported therein as a general description

of By i 58 LECTRTRHIS 5 Sl e oo
f { d t t it t 1
it m*foqar%%\%s e R (3% T il at on compri S ng.
as aq:actéve in redlent

||ter§} e%tll eget&l % chg%gzéélggﬁéﬁfgﬁllnecompounds

OR300 SR ) S8 2 ORI 4. o
oxtaflaEBlgLHZIIfoglg{ &?Vgncais Qﬁéé%ﬁ&ff@d %Fl%r@_{ﬁ@é 5 f%@‘ﬁ’eral

as an or orrrul ation. IS also reporte

désf&tlp%ﬁccfh €'H§€%%cfh°c§c5§a§@¥o§?ﬁs H\%@%’é BHepsi-ag byof@hﬁ‘ﬁié{t ing

-phar maceuti cal additives according to conventi onal
1HdHIEHéﬂIb@&pBﬁﬁ@%dUé§§or&DM§VQk> paheBhthibhgnatthSn@lation

has not disclosed a specific pharmaceutical

proyEsidd OMERGT ,SigdtendsS 1 id@ ragluiree 1 RgseHbENdisclosed a

KMD- 3213. 20 KMD- 3213 is relatively unstabl e against a
sgdgifti exposmn Bat i Admicompg isame, kiawl ah plharivecelidgeadient,

additives with KVD-3213 results in inconpatibility
KMindB3di k| ds degradati on products. For exanple,

conmpatibility between KMD- 3213 and | actose, which is

nmost Ipomatenty Lseeraturef 2} | whichs disdlosesd wsenedicament

| actose as 25 a filler gives undesirable dissolution
comuperiticas aandn weddtvies flagredy endr, daesg:oAR tabdekdng agent

Mor eover, KMD-3213 has a
including KMD-3213 for treating lower urinary tract disorders,

several dosage forms areexemplifiedasanoral solid formulation.
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 ingfedient, KMD-3213.

KMD-3213 is relativelyunstable 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
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
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pot ent adhesive property, and in the case of preparing
a tablet 5 or capsule, use of a lubricant is

i nevitable. On the contrary, the addition of such

| ubricants causes the problem of delaying in

di ssolution tine. Accordingl@, it is extrenely
difficult to prepare practically usable solid ora
dosage form5 pharnaceuticals conprising, as an active

' di ) 3213, _.i d . j cal l
0%, BORBEABT e ISR T o TUBRAPRALGL LOM Ty ER e Chp F b6 dontrary,
Lyate.th f ti | f | at i t .
Rt Rl S R R %F'g%lﬂ Tha gy ing
. 1Q. ' et - he.
il 890 aEL 0P 008 GPLIOYASAUNPGLEE: pype o
pn Ghay 1 n r%%%ﬁ%lagigsfggﬁéﬁféng'sﬁ n agthve dosaﬂe form

i ngredi ent, tanusl ydrochl oride or alfuzosi

pHAMHRGH] 1ard A& HRWBYSing! & RRAABGRUE hGRkdient, KMD-3213,

conmpositions of such capsules are quite different tTrom

itlhosgdsumigt he presmatehPYERLLON. Mpreg¥eble salt  or
phar maceutical conpositions of the present invention

ph@aihalkeiu e Irepa @b gda IO RsISAR e diASPhY Nedidé&Mional
literature 2. Accordingly, patent literature 2 does

formiu ltz@detn atetH@giest the present invention at all
Patent literature 1. Japanese unexani ned publication

HO6- R2@@lsiin?) siywhgeidbleokynpatenPal ¢éheérbttieeat Urend:2 do

Japanese unexam ned publication 2001-288115 (page3,
nofolddsc 1> sA) di SCIJYRERE a0y THdE HAVENT ISON v25 thee ppradsiems .

invention provides a practically usable solid ora
Pagesdgbliteratphar ideqlios®ls a@raegess ifog Byeparang capsules

w thout affecting blood pressure, which conprises, as
CORRTY4&tiinge @s an active ingredient, tamuslosin hydrochloride
or alfuzosin hydrochloride. However, the pharmaceutical
compositions of such capsules are quite different from those
of the present 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 1l: Japanese unexaminedpublicationH06-220015
(pagel2, column2l)

Patent literature 2: Japanese unexamined publication

2001-288115 (page3, column 3-4)

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

affecting blood pressure, which comprises, as an active
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6 ingredient, KMD 3213, its prodrug, pharmaceutically
acceptable salt or pharmaceutically acceptable

sol vate thereof, wherein said pharmaceutical has a
hi gh precision for content uniformty, good
stabilities and excellent di%solution properties. 5 In
cases where pharnaceuticals are admnistered orally,

bi oavai l ability of active ingredients contained

s S 5 T e B R 2 B e
i . e.hbioeqival enc tion

safh GHe S PSS S a1 ¥ SFRAPRAE G BoRP AL E Py bRBHEPEs YRezein
s 0 gh 74109, SLOSar 2100 01 sog) pLl o0 RLORECH S5 cy,

ornulations are I ne or assuri

gc%%‘%{‘sétf!i{llql“&éé yar?&‘gelxncg%ﬂé’rk‘d Vc?:i%‘&ﬁn?{l%% :}gr%ﬁeertles.

e
or mul at’i-ons. "Accor Y, pharnaceu

request edsbQ PRELe Ifd sald one) 83 debbned;: sbased 9Pa11y,

such tests. 15 Recent dissolution testing is

b iR 108080 BSy 8P ackt AR He IRANS EQRt £5hEARNERGin is quite
efficacy or safety profil'es of pharnaceuticals.

infPRIdd A aEny ERetRengas e stidlar Sy} @ sdal8o required.

subst ances, dissolution properties rather than

Fol Shat e@rpd ) aPEOPERG @S fATenifyf, ei c& Uelidledfi®alence among
estimating the quality of 20 pharnmaceutical s

fagirdtsiorgbatechesuls ragaesedl i paakingkbpokias, procedures
bi oequi val ence, dissolution tests are desirable to
forateptdng dhdéntagvatirgyonfditssiliuig opdiopeatses of solid
However, it is difficult to define a specification_ of
formulatiisny @wreoneafdsies fagedssnriagi ausondhanti gnality and
and ordinarily 25 the dissolution tests are carried
bigaquingdrenceondiafi on thewhi chorphbahherst i calAceprdingly,
nost likely to be non-bioequivalent. As a test nmedi um
Pharmeaausisials BReestue Stast thuer FReEhEl physPRE 66 dafined
based on such tests.

Recently, dissolution testing is 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
pharmaceuticals comprising such substances.

In the light of bicequivalence, 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
the dissolution tests are carried out under a condition in which

pharmaceuticals are most likely to be non-biocequivalent. As a

testmediuminadissolutiontest, testmedia inthephysiological



7 range of pH, i.e. pH1 to 7, or water are generally
used, while differences in formulations are detected
clearly by using a test nediumin which active
ingredients are slowy released fromthe f
rmul ati ons. Water is sensitive to a change of pH On
the contrary, 5 water is a test nedi um which can
eval uate subtle differences in fornmulations or
manuf act uri,ng processes. Accordingly, in_ cases where._. .
TPt ity e usB hah 't eQF MEELMTnI5 aFeLoN T o While
.test, it is desirable to use ter i,n view o .
digEprencesstr HoTBUTE  Tond i ERe Sk A T by ising a test
f.fects on the environment. 10 KVMD-3213. has rel atj vel
meBihE o e E Ve SR el B P TV ARG Sl ARt foh the
I i e | i C t
foR g o d ek L8 e BB Vel el o on thecontrary,

wak@r i§Val HéE%”ﬁe@P&r}.%l@f&Hié@é %%{%}}é i Ferences

i ssolution test. n devel opi ng a osage
inf SR ART IR @ GRMRIHSG 11y cease AS RNy, in

ingredient, it is desirable to find a fornulation

caB@¥l NHefe 4AREk HicaFObE L LUH RIORSF 3t Ik dARIEANn & Miksolution
pharmaceutical of the present invention, T85%is

teRt§f Bt aBldedidtab It 6 useana 68r T @3 off e Bf T HKSM i hAfest s,
test according to method 2 (paddle nethod) of

ecoapiiest plHIitacIpRCaad @I eeardion @helnvy. rAfhmaaiar

as a test nedium and a paddl e speed of 50rpm nore

pr ef &MabBZ13T85% relavfvabyeatagh 300 halmid esy andamestidic

preferably T85%is not nore than 15 minutes. Solid
mediaim doddge hbgdidyphal niate uiri eahguaral desiiued sughshowater.

good dissolution properties in the stomach except f or
Copgsasiepfidye Wakerhd sphRentiesit istdltakple dssdr me dor

fornul ati ons due to their unstable properties in .
evadugitd nga hiRIuiy akenqaen erguCE ing 3 EL ESphuLE PRItESTt -

cgndi&ions, solid oral dosage fgrnwfgrnulatipns .
In developing a solid oral dosage form formulation comprising
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
water as a test mediumand a paddle speed of 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 in the stomach except for cases where
the pharmaceutical are enteric coated formulations due to their

unstable properties in acidic conditions. Since KMD-3213 is

stable inacidicconditions, solidoral dosage form formulations
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8 conprising KVD-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 ora
dosage form fornul ati ons of §he 5 present invention,
T85% is preferably not nore than 60 mnutes in a

di ssolution test using the first fluid as in cases

cq%&?réfm%?@%?é?é?%%%& 56’%@%?@%&% T o ERAE Sred to show

0
oS0 2003 ARt Rreherall v, TB5YT sy S 00L; RGe LAy 5

Aé%l e |rngre ents contal ne

CBBIIRGRAIPohs YILPLLc SR0eLsl i T BLOLSULSR) o
AJ&L %lt ngﬁzgn%ﬁ‘?&a&aff Eb‘é@%&é Folem o AnPYH Mt t&f the

active 1ng edi ents "at a constant

pr&le aRdemiRR Z8g By df ??c%%%fa‘?) é{hﬁoﬁ%leé‘tth%f 6Beminutes

active 15 ingredients dufing stor For tha

JJP%TBQ%%%lutthStggﬁ'ﬁ@ﬁn?tﬂhéﬁfﬁ%é% @l%HdPQ%tQHtcases where
uni formty anong fornul aii on batches and high

trd abkkbl h€8of Wd i Slcaraged owasa%gm@@f Amde@d @beférably
active ingredient in a solid oral osage form

THRIiERaett incak ©hath B0 prigsfids, ReNhbeR pasfpohelly TEO% is
adhesi ve and el ectrostatic properties. Particularly,

natn reasesharerldS mammtext ons are prepared by a dry
process, electrostatic charges are generated by
physiAcdlivier ihgaedoasteausethimedughphproeesstscslshesisibit
pul veri zation, agitation, blending, granulation and

garerdlilke theiirchiphogical cackevit eerigageminuzs quantity of
fluidity of pulverized, blended or granul ated

dofRas - al RSTRREN f%%nﬂK?ﬁElpgoBeFPP§§an§n@ﬁﬁ&ﬁ%ﬁﬁﬁalt is

precision for content uniformty of an active
1mgﬂﬁQ&n%ﬁ@makethecontentofactlve1ngred1entsateaconstant

level and minimize a decrease in the content of the active
ingredients during storage. For that purposes, it is desired
to show a high content uniformity among formulation batches and
high stabilities during storage.
KMD—3213containedaseﬂlactiveingredientjJ1asolidoral
dosage form pharmaceutical of the present invention has potent
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, blending,
granulation and the like, which in turn cause a decrease in
fluidity of pulverized, blended or granulated materials, worsen
handling properties, and decrease precision for content

uniformity of an active ingredient.
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9 In the case of tablets or capsules, l[ubricants are

added at the steps of filling or tabletting in
consi deration of handling properties, precision for
filling and the like. KMD- 3213 contained as an active

ingredient in a solid oral dbsage formb5
phar maceuti cal of the present invention has potent
adhesive properties, and use of lubricants is

[ it .. Ont t , th f.th

| Ubr FERRPS SR &2 HEPASFAGH PP 0l qibbi cris, are added
2t Hi SEPERET ST 0 GEitER Pk PauLga P o AT ion of handling
oA £t St B et b e gt a1 kg KD-3213

corfno%rlir.hr{e a8 gﬁlrgéylvga%?z#%es ) isnu%hsgiaﬁgsoral dosage form

ations are gen ored under "a

\ : ol : ) . .
p}*{ajl lcdi&SIcshays zcg%tggg%nt"q ¥ Itcllﬁrpﬁ?a%' otent adhesive

ght-Tesi stant es are difficult to detect
roRer A NRAtd 8 s 8fo f DHISH Sa RS €K118] /1 tMHI1ROVEH *t:h\én%}atrary,

patients 15 are actually taking fornulations wappe

thel 4 8e ldfObhe NeYrSicRiHt s BaGKkageel dinrd OhMIHAEEBNELAbE time.
occasionally stored with pulled out of

| i ghtrureslesindite , PREKAGLS3 Anetd Thed@las ahosstl aéingredient
whi ch can be stored without a Iight-resistant

inpacksaglhg apdlad®saleghiormphshiastabéetios® desithed. prdsent
The present inventors have eagerly investigated a

ingeintd ondbs agel & torve phansdaedldel ggbinbt ch 1dgipr espssuas, and
an active ingredient, KMD 3213, its prodrug,

regivdmesc eutkcalfby havdpiaph eInssiich orapden ntcemumtiatldys are
acceptabl e solvate thereof and are extrenely useful

gemgraldy sitezeAenndsr dykight; rewmbseamt RAa¢kawping. However,
pharmaceuti cal has a high precision for content

OH%HUFerFEQF‘réiééFPEFt ARG | G Spr Gpéferedti nto detect

wat er,, or, water. and the first, fluid and good ,
CO F%ﬂﬁﬁ%ﬁ%&Q? of %ore&gn materla{s. Moreovgr, when patients

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

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
pharmaceutical has a high precision for content uniformity,
excellent dissoclutionproperties inwater, orwaterandthe first

fluid and good stabilities.
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10 0 As a.result, the present inventors have found
that use of lactose, which is nost popularly used as
a filler, causes the problens of delaying in a

di ssolution time, decreasing_in the hardness of
tablets and the |ike. Cbnseggently, preferable 5
formul ati ons cannot be prepared by using | actose as a
fiIIer On further investigation into fillers, the

h f d.th f D i |
PLOSHN o GESTIRL sbB LR bR O ibPeh e RS, Brxp, EBIRY Shat use
o339t OQ RLAPYLL Y slybgggﬁgrlghsseaeg Nt EWEDE O Sauses
ave studi &d & vari e? processes or prepari ng

th&?z%lbﬁteh%ng 8? {7 € ﬁlglétol ?@Jon Egﬁlg]'” ﬁéb?@%lng in

has sati s ent uniformt

tﬂeﬁ‘%ﬁﬁﬂ%gg cpf exce?fﬁttﬁe 9.'1% eéoﬁgg Gaﬁtg?i’ gpreferable

stabilities ent di SSO ution roper , are

fo%rﬁﬂaarﬁ%ﬂshrc%%g@t geapplpl +og kpy B MR 1RIRCRS28NE Filler.
regul ating the anmount™ of " a 15 l‘ubricant and a m xi ng

ort ifE-thEYe iRkeSeRGaktIvent ks hayeeaksornéoypbséhetinventors
the cases of capsules, fornulations wth ‘excell ent

hatiest®Ohnd t BBt RIsefd § PSmangi P6BRaILEHL DYe AgHbY B8s@n extremely
lubricant in a specific ratio with another additive
pretfiertalile alisaldlditwidrh pdogaphi i ¢ or surface-active
properties. Furthernore, the 20 present inventors have
st udiMed e viehgt aseablre skatmihaenbnrsohévadstodietihatvariety
t he phot o- degradati ons of KWMD-3213 are well prevented
ofhyre¢e ant srficaxp tepantng Horostlalslieoniser and deiventowed obg that
prepared by using a capsule containing titanium oxide
f OémUéaiG@tnmgwlag@hgasmneﬁfmq@w cant ent oxiidermiyayi thout
. on these findings, the present 25 invention has been
infdeemsads ﬁ’é’del?ﬁtﬁﬁﬁﬂiaé&§e§haé6ﬁﬁoaﬂ@sh%%n$%¢<ﬁeﬂi%lJalntles

ctive jngredient
and excell gnt dlssolutlon properties, are prepared through

granulating by a wet process and regulating the amount of a
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 solid with
hydrophilic or surface-active properties. Furthermore, the
present inventors have studied a photostable formulation to £ind
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
contaihing titanium oxide. Based on these findings, the present

invention has been accomplished.

Inmany cases, compounds contained as an active ingredient
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11 are relatively unstable, and bl endi ng such
conpounds with pharmaceutical additives which are
used for preparing solid dosage formformulations,
of ten causes inconpatibility such as discoloring,
deconposing and the I|ike. Fbﬂever, it isdifficult 5
to estimate conpatibility between a pharnaceutica
additive and an active ingredient beforehand. The

! t h fi ly.i ti gat ed .
BRI LNENN SR B, | LS8 I LINESLT GBS0 connunn wich
o SRS B0 oo Bl e LET Sl Bt ROl RPN BE B 5
! 1 ; ,
BBy T 0SS | 0 bel PR OTSLL NG sy o
dL8USE A 550 ld%rc'oﬂlg)o%ringegﬁ) Ny fgﬁe TherRAILEr 1 ¢ tihrkedi fficult
have stu the

present |1hventor I ed et her or ot

tS8k8¢hade R IRasit i Cpbeddihi V82 cRRCBRL ELARINRA tive and

with each other w thout 15 causihg 1 nconpatibility and

al £o1514d aﬂhf@é&ieﬂ@%?@féﬁ@%lity- As a result of
studies on Tillers, |lactose nost popularly wused as a

fill erhgloesragéntcausaveneompat inkivid t yerdt DECr ea$€8tigated
in dissolution properties and the hardness of tablets.

codmpatt et litebsonsenikMD-32dixfddrctd indda pla@atiei ve ingredient
preferable formulation 20 by using | actose as a

of thegrestnt ded ayaogut dcal dinssad ti 0w ki hde £ phasealcbytical
| actose is inproved by adding crystalline cellulose

aqehitivahe useddnéss tdfe t plrlepagaitd omot of npralMiat] dioskhgeheform
addition of crystalline cellul ose. Mreover,

fomskafilanm ead thesselegtisdsphaeonpeit bial @pddives which
bl ending with KMD-3213 and yi el ds 25 degradati on

Ao RRE sC2epAsBdSERLPYINgr Pt A9qampasdingy osereatftry, the

suitable for preparing a solid dosage form
PIR R M ORI ES (1% Yhes Drbeh (VI FRE | o, N8 FF (Hehected

pl'llanrvn?asc;ellgca:féa naldgggiﬁrlalslc%rnsbe combinedwith each other without

causing incompatibility and are 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 is difficult to prepare a preferable formulation
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
degradation products. Consequently, crystalline cellulose is
not suitable for preparing a solid dosage form pharmaceutical

of the present invention. On further investigation into fillers,
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12 the present inventors have found that D-mannitol is
suitable for conpatibility and manufacturability and
provi des an extrenely good di ssolution property, and
accordingly is nost suitable as a filler. 5 As for a
di si ntegrant, cal cium carboxynet hyl cel | ul ose and

car boxynet hyl cel | ul ose are not suitable for causing a
| arge degree of inconpatibility whi |l e starch,

e b I B SRLLUL 88 REbAL L Yuscaie
fq@ﬁ%h@}t%ﬁ&ac chojgcl §££Eh§£@:[ﬂ]‘$% @{&gr%ESvides an

I'és partialTy pregera
ol A ) ABRB B sk JORRSLCHL P00

Sdlggggéqéglg ffifg% and the like. As for a binder
hydr oxypr opyl met hyl cel | ul ose and 15

hydr %Péﬁﬁydﬁﬂ&éé%@r Eaﬁ.‘eiuﬁl&atr%@ﬁmf&rh 311 e and

smal | degree of |nconpat|b| ity. As for a Iubrlcant
caBiIgmdtA iR BsEH € Wb St O EdiSle AHE é@&§1ﬁ@ QOIarge
cause inconpatibility and are preferred. for

degdeacioant indeabagobilpelyelvhylenegtyeeh) ., l&ﬁ)—substituted
pol yoxyet hyl ene (105) pol yoxypropyl ene (5) glycol and

hytdrcetyiyd romt Taedt lon lay see N qia st 4 By epfege Latisn iwpd $dt@ageh or
degree of inconpatibility. Based on these findings as

thted i kebade ghmis rtdd. Pxemplesdof agltht¢véncdele corn starch
sel ected. Then, processes for preparing 25

arfdoinei L akipo i aapdersdh higa r bigbhy pregenalt ipigeddfraeshairclude
investigated. Firstly, in cases where fornul ations are

s trda 1er>g>0 By egiyp terecesaak, garaerfeéarcpnerded b¥d.), PCS

granul ated materi al s,
(registered mark, Asahi Chemical Industry Co., Ltd.) and the

like.

As for a binder, hydroxypropylmethylcellulose and
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),
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
formulations according to conventional procedures are
investigated. Firstly, in cases where formulations are prepared

by dry processes, pulverized, blended oxr granulated materials,
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13 0 which are prepared at pul verization, blending or
granul ation processes, generate el ectrostatic charges
and decrease in fluidities of the materials. As a
result, particularly in the__case of preparing

capsul es, handli ng propertié§ are worsened 5 at the
filling process, and uniformty of the fill volune and
precision for filling are worsened. For inproving
handl i ng properties or_precisjion for [

fill .
WG PEAPECEPE 2o Abr B JCESERT APt HRLFRRT PG Hrgcuglat ion
pr'm”d“ 2 ﬁi?n$%%€% RUBF IGeRotaN GRS o P ogerEcase in
. t ly in th f .
R B LRl el 255 3 A BRRRIER iy 4 e
ca lee%(}egg%'bagr'g@glcgggﬂ%ggt eﬁéﬁ?§iﬁgeﬁ%£@%§f@f s%re worsened

escri fesu In-t se Ol nmuch nore

ataﬂgnkﬁﬁgiag?}éjr:gégé§' ar{_@"%viefornlni@ io‘fa@h% ?? € volume and

genera repefl I'ent properties 15 and the use of

pz]el(‘:tirsii%"i‘mﬁxc%iﬁeﬁrﬁ;gla%é Rbidbrfedli ssolution tine. The

present inventors ve Intensively investigated the

ki n@oﬂﬁﬂéﬁﬂ?ﬂaﬁﬂliﬁ@p@c crdddidd¥BsecBAYh G Uf i NMing,

processes and the |ike,; and have found highly
1upracartd &Ye Wealdre 1 1fyon sad atd ens fuhilehghewecsss taldfpsules

handl i ng properties for 20 manufacturing processes,
orha gl her egh 5é ©bih @ proeeisenin tabilets. t¥MD-a3kl xeel irddrently

di ssolution properties and are useful for exerting
pdiiepltogdbakivetprnopaemsiad, KD B248iefilaciyval yhe case of dry

Firstly, the present inventors have found that o
prociesgiary ellecardissstlict thargesmis geneveaiteddand Sonedities

extent by decreasing 25 the anount of |ubricants or
ofshdendgichgragmprriagtednpatrpialspespfvenseped @ddlescribed

di ssol ution properties are acconplished by .
above, which result in the use of much more amount of lubricants.
However, lubricants have generally water repellent properties
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
manufacturing processes, high precision for content uniformity
and excellent dissolution properties and are useful for exerting
bioclogical activities of KMD-3213 effectively.
Firstly, the present inventors have found that delaying

in a dissolution time is prevented to some extent by decreasing
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%,
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decreasi ng the anount of lubricants in not nore than
about 1% 14 0 nore preferably in the range of about
0.6%to about 0.8% and mixing shortly for a period
of about 3 to about 5 mnutes. Then, fornulations
with good fluidities of bleh#led materials,

sati sfactory handling properties and hi gh precision
for filling 5 can be prepared by granulating through a

oS REIRESEeN AR R rtlef SRR, 100 0.0, ane
M, 3 . ,

ml%”w*ebS%a%?’ém%erﬁ'eﬁp%é’i dederduli Nipdpait HHthytes. Then,
e ”%3%‘5'18% Leé%?% c Se”a oot WRbr B it tats,

sa% f%c%pareh l#@é?y per ré'f%&éﬁxlﬁh?p%e?ﬂ!?ﬂgng rnf)flllng

_ anYabou causing a
cfy b BRGBGPRLEE) SEI 5, S o ROREE DALY 1 e
fpé Qﬁ%ﬁérfv%s ﬂp&ﬁ/ﬁ@quﬁo&&c%%lt%vf_hrhr@aﬁb%@ & Qi fﬁwe than
even I'n the case using a lubricant in an anount

120fan0thikasS tf'&n Bér i drawe dungd rgHutddiat the

delaying in a dlssolutlon time can be promnently

I mpr gvedvRy , bkendisng 3aceatbinaddhki ¥8 daviv@ ingredient in
hydrophilic or surface-active properties and thereby

a ppambathensal 6h PO brdss30] UhiventpodPRaL| BSt€@h ddhesive
prepared. 20 The effect of inproving the delay in a

propesdlieisi,oantdi e cdiyed vhalrvapseniidsoned addpireé by using
di ffers depending on a conbination of the additive

a Wublrigahtbiincant ambuntegénpbe, moher thamegbest ubk, it is at
Stearate is used as a lubricant, sodiumlauryl sulf

highe risk nbetr prebénged fiorlling |mfp®1@1/$1hgstéﬁhe@ts snigcking.

sucrose ester 25 of fatty acid, |ight anhydrous
Regapriddng sxghyrgpglems, the present inventorshave investigated

a process for improving the delay in a dissolution time even
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.

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
of fatty acid, light anhydrous silicic acid and
polyoxyethylene (105) polyoxypropylene (5)glycol are

unsatisfactory for the effect. For exerting a satisfactory
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pol yoxyet hyl ene( 105) pol yoxypr opyl ene(5) gl ycol are -
unsati sfactory for the effect. For exerting a
satisfactory 15 inproving effect, it is preferred to
use in an amount of about 0. 1 to about 2 parts, nore
preferably about 0.5 parts dP sodi um lauryl sulfate
based on 1 part of nmagnesi um stearate where

di ssol ution properties can be nmintained at a

d bl . h he d
ol 0 S 1 1R Pt Sotn ] ot %r%g%@*\efa#eibout
tl d di ddit t
0 SEMGIEPER A0 B PR . 08 SEIELS:

la _'fj é@%ﬁé@grb%%g Bﬁu drp\rgg erofﬂtm d%ﬂ#\}negﬁg rate where

Cess erern to as on

dljs% S \?t{%m?&%g)e'rtq.'esss BLHtBé’ thali A @S nlf Cat ? rd%%i%%b% Pevel.

pol nt after starting a ution test

(5 mippd Pegff\@!tu%)f impEByiHELBRE ddWEsLiPal H98s0iifion time

present inventors have found out tHat the del aying at

byAR ddiivn] alayid tyqesﬁﬁﬂaﬁg VA EVeRtpb A 2 ‘é'i‘é‘p)é%dl%@dbklnﬁiddltlon
| auryl sulfafe together with a Iubrlcant after a

medHE AlFoi0e RERBES s W LishaAfiler 1881l rad t0-a9 s dlssolved
"‘addition after granulation". KMD 3213 contai ned as

irAwaaedy wed addedi Edgethed WOt barad wadesage &dofHanulating
pharmaceutical of the present invention is relatively
purtsissh| e(bgaciiséfaetri ghtfexpedur ecanc s he“adimmiorof during
the active 20 ingredient is decreased with tine
gudepeladiign'on diesadetdonditdtems. ardcowaliergied at a point
KMD- 3213 requires a careful storage condition and
immathiatrly agtgu@tacrat@ésq a fldspglatiionst este (§aiayudiggvalue) .
stored under a_light-resistant packaging, while
Orpfagaer §Rveresps aﬁﬂr1H§%Pé§§§néran?FgPé
detect contam nations of foreign 25 materials and are
thadc5hGi AL YARIRGRTY 1ekt1et RS CaBKPRPrevented by adding

sodium lauryl sulfate together with a lubricant after a
granulating process (hereinafter referred to as “addition after -
granulation”.

KMD-3213 contained as an active ingredient in a solid oral
dosage formpharmaceutical of thepresent inventionis relativély
unstable against a light exposure and the amount of the active
ingredient isdecreasedwithtime dependingon storage conditions.
Accordingly, KMD-3213 requires a careful storage condition and
handling. In such cases, formulations are generally stored under
a light-resistant packaging, while opaque light-resistant
packages are difficult to detect contaminations of foreign
materials and are accordingly at high risk for overlooking
defective product. Moreover, when patients are actually taking

formulations wrapped with light-resistant packages, the
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def ecti ve product. Moreover, when patients are
actually taking fornulations wapped with

| i ght-resistant packages, the 16 fornul ati ons are
occasionally stored with pulled out of

|'i ght-resistant packages. A&@ordingly, fornmul ati ons,
which can be stored without a |light-resistant
packagi ng and are highly photostable, are desired. 5

£l SRR oL RLE UL SRR, PSP e of
. ti . t dh f d ' i .
ll?g%%—lr%%ls%%er}nc %?gggg?ggﬁ%co%&qggﬁ,_%ﬁﬁé id‘%tlhlggrll ,mwhlch can

I de 1°s nmos as a
ial . .Hi \ .
S e R R S B

p io%eta%rlgcoaﬂénge%qer@ds containing titani um oxi de.

otostabi‘lities are evaluated as follows. Firstly,

upperrpaCeaiange LhidStdAs f REvENEnYRRYALALEY Dfpeddrable
phot odegradation materials (hereinafter referred to

lidht-glialied niyp hstanae) rardpithaihet ah capsitiss (98 &ating

all rel ated substances are defined. 15 Then, the

age@sQSirdinadvd esuale Ry ehaatedt N5 568586 NG MBSt fe M rred
not the anpbunts of related substances are conforned to

adt heligieceph daTaing inetdmdIn Highlyepabeesehbitanapsdles or
| ight exposure. It is reported in JIS (Japanese

tabidutst chal bStanesatksd Hyhakinst aagandes| tomtabtiog titanium
| evel s are 300- 7501ux/ hour in a hospital 20 pharnmacy

oxiider ® raverdgad iaghernitsy deodesirdmgy dbidianigith@wisieday and
maxi nrum shelf |ife of pharmaceuticals are 6nonths.
Accofgiofigisfabidtididarare pypl vaxpdas ol kowst Faaséd vy opper
be about 1.2 mllion |ux/hour, which is calculated by

acesRsicdes fel Beebadrritdie #noesbs (Axehsarhahofadsgyagation
illym natjon | evel, about 8 hours gs a 25 dai

matedHEilng (RBEPLBRGT ¢ B0F iR o TR 79 gﬁtelélzﬁ&sﬁ‘lﬂézﬁ%?f:%a) and

thteh%total amounts (%) of all related substances are defined.
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 light exposure.
It is reported in JIS (Japanese Industrial Standards) that
standard illumination levels are 300-7501ux/hour in a hospital
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
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
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is corresponding to an about 1.08 mllion | ux/hour of
light exposure, and its neasurenent deviation. In a
gui del i ne of 17 et hi cal pharnmaceuti cal s,
photostability testing is reguired to carry out under
an overal | illumination of ddt |ess than about 1.2
mllion |Iux/hour. Consequently, it is requested that
et hical pharmaceuticals are stable under a |ight

e%ﬁ@?%ﬁ%ﬁs?fnﬁ??ﬁ?ég%l%rtpﬁ?é"téé e a8hand fa reaigea to
caa:r_Ir %%Sct gd %laagl OQI Lﬂ{ﬂ?&%fﬂ%ﬁinalﬂl P{Dég%lz% ﬁ%@t a#;ﬂgg about

as an ac IVG In sol osag

iﬁESHt hOQlf t ﬁ:‘f“ X%n_\. 9@que€tedtha eth:Lcal

prOV|S|ona eC|f| as no

ph%@n(é)c,reL11t01c%1 %geggﬁébﬂg d Iya{l {;ﬁléaé)ggoéhbéto@ ﬁoﬁt 1.2

not nore t or eac tances

mif1 13Nh MQly AYE- than ﬁgﬂstgﬁﬁtﬁ% s of all

related subst ances | uding mnut'e quantities of

ot herry ] &t gdc8¥Pst ABECEhatha RSl | BYENEAEE da¥Elated
i nvestigated a |ight-shielding capsule or coating

sBgaEndés fier KMoABENBI BEnt 8ideli ghtareypReswkeiaraboeht in a
1.2 mllion lux/hour. As a result, titaniumoxide is

sdinist opadfddgage d@srm phd gidcalt adal nd tied erealkentaldvention.
hi ghly photostabl e solid dosage form pharnmaceuticals

A previsdpakeddspygcufingttiapsis ek fdordaasi mgt nidrernham 4% for
oxi de or coating agents containing titanium oxide. 20

the dlatrastsitebdiang i6kf e€t sel atedasdbostiancdlaandiotgmameubipan 13
of titanium oxide while the strength of capsul es

fgeepeised veiated| e rapeemints 6fand mfi merexichan 5% for

Preferred bl endi ng_ anounts are approprlatel{ , )
tofetler APABEt e pdndR by S¢lEtedsi yebpEances including minute

quantities of other related substances. The present inventors
have investigated a light-shielding Capsule or coating agent
forconformingtoa]jghtexposureofabout1.2millionlux/hour:

As a result, titanium oxide 1is most preferred as a
light-shielding material, and highly photostable solid dosage
form pharmaceuticals are prepared by using capsules contaiﬁing
titanium oxide or coating'agents containing titanium oxide.

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 light—shieldiﬁg
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
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pharmaceuticals. For exerting preferable
light-shielding 25 effects in capsules, the bl ending
amount of titaniumoxide is not |ess than about 3%
nore preferably about 3.4-3.6% For tablets, the

bl endi ng anmount of titani uml8xide i s determned 18 by
the surface area of tablets, the anount of coating
agents and the like. For exerting preferabl e

SIS RN L p—
it B Lt R
cpRLIRGRU! L RALACOIPOTLLEONR SOMPL 3! §he 8180 1AL ELE than

I ngr arnace |ca

nd/ JRCE W Cal !rg ;g%&f@ rﬁ@}sg%ugi‘f d 9 pakRar bn the

y genéra rp |on teratdares

]ﬁﬁ% e t each or suggest any specific
p arnaceutlc conﬁ%%?tlon As descri bed above, there

are Jﬂfﬁpj Eﬁﬁrﬁgcéglt\i%aﬁoéoﬂ% O¥1 @ H9s %ogfﬁ%équ?j |'¥s an

usable solid oral dosage form armaceut i cal

a0 K 8ighediastdNKaet3¥e3) Wfa&%a@'étutlm13}2éacept5§le salt
prodrug, pharmaceutically acceptable salt "or 15

oppakpReedliteablly yoseaps o e solvaie thereof, agardlang only
to conventional fornul ati on nethods. Patent

gdrndrerlatesesiptapds2in gaeentolidesatases ar aadggyesii dheo not
probl ens and any nmethod to sol ve such probl ens.

tedvid 3 B wapesl reedy aspeart fict iphe rimegread deret]l | qomep sl tiicbn .
oral 20 dosage form pharnaceutical of the present
i nveds dasicsiaeknalapve cdiramd ranta eyp tab Isrepdcedolve for
according to procedures as described in patent

pPRawieHaiur @ 1Precidpgieds Yof UshRERaceolidal ohetepiapiee form

salts of KMD- 3213
pharmaceutical comprising, as an active ingredient, KMD-3213,

its prodrug, pharmaceutically acceptable salt or
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
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
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,
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contained as an active ingredient in a solid ora
dosage form 25 pharmaceutical of the present
invention include acid addition salt fornmed with

m neral acids such as hydrochloric acid, hydrobromc
aci d, hydroiodic acid, sulfuc acid, nitric acid, 19
phosphoric acid and the like; acid addition salts
formed with organic acids such as acetic acid,

oRERBSELE AL gl BYL 5428 et B 28 Ll e v
o 3Bty 1954 1 Ao U .6 o DEREELE 5011y St
oB1 f gl RLYEPEEULE £uPEL Sy AL 6-PELE B3R blborsc
SRS B Factlrloaal cahobipl 1% ) Eaic acic
s%%ﬁ@i’fé‘téQI‘dSL&ﬁQFﬁéﬂ&@HﬁPbﬁf'c Cé‘ﬁt@,e Béﬁ‘E’éﬁg?uffo ic acid,

ows. KNMD-3213, pharnmaceutical Ty’ acceptabl e salt or

pPHSI HBCEME 1 €801 Y a BLELRI AR £ R0laAIE BRYE d S8cid and the
adm xed with a filler, preferably D-mannitol, if

11e§|Ui Exethp B apprivzates ibidldRle abdvditeisnti@ghali@ter, ethyl
Then, the m xture is kneaded with the addition of an

abepleolisod 5tisol Ut ken of binder in an appropriate
concentration, and if required, sieved to prepare a
granBelidherehfdesaga foumipglatmacpuei esbbl 9f the present
magnesi um stearate and a solid additive with

iy tojpdn kiuchoas sepkadesarn be mregperdd es,f qirlefwer.aky-3213,
sodium lauryl sulfate are added to the granule, in

pPhavraceisel ¢hbly ubrdezantald® beised tusedri n phaomacattbtally
0. 5-2. 0% and the solid additive being used in a

2¢eRPp ke solyate Dieneot dsradmpive@mwitihya Fijld aro poefigrably
even nore preferably 5. 10 relatively to

DRAJHLES Qi EdeAc. "o i 3RPXPREL &RE EPCER] A piaRegrator.
Tl%)rp,r otanei ?nti%(tcua eSUilse’kn%%%fe%r %?.lt}{‘x %he addition of an aqueous

solution of binder in an appropriate concentration, and if
required, sieved to prepaie a granule. Thereafter, a lubricant,

preferably magnesium stearate and a solid additive with
hydrophilic or surface-active properties, preferably sodium
lauryl sulfate areaddedtothegranule, inthat casethe lubricant

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,

evenmorepreferably 5:10relativelytomagnesiumstearate. Then,

mixing and filling into an appropriate capsule, preferably a
capsule containing titanium oxide in a blending amount of not

less than about 3%, more preferably about 3.4 to 3.6% provide

capsules.

Tablets can be prepared as follows. A granule is prepared
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capsul e containing titaniumoxide in a bl endi ng anount
of not 25 |l ess than about 3% nore preferably about
3.4 to 3.6% provide capsules. Tablets can be prepared
as follows. A granule is prigared 20 according to
procedures anal ogous to tho as described in

capsul es. Then, a lubricant, preferably nagnesi um
stearate in an anount of not nore than 1% preferably

b .0.6 b 0. 89 f bl b 0.7% ,
2§ LRI £6 PRBCEIURPo AN PHOROUE R thp S PY (7 Estiogd in
b i | t hod id ted tablets. )
cabfuT Rt ariting [REbarente S e D Mo syearate in
A LRGEOU £ (.2 980) 18 SpLuELenyul) GBS B 8PEE Hout

I'Ssaol'ving or “suspending m coat rng agen

0 ldPhtiosh §.1c9if89abt[’2traﬁ:gc}@ goﬁ%e:{&ra%ﬂéé Ebtgﬂé WPa8xh4e: Then,

a plasticizing ma if"require

mia;rrgitﬁ{@&‘n{da’cgbié'{’fi @rﬂy cBHv@QQEBHEi%é%%?%%%%%i Bfcoated

erial and a colori'ng agent In a suita sol vent.

tdd1d s SUfhd L £t et Natnd Nen AIDUEY ©dpldt Nk LA OXEdBedSired,

not less than O.5ng/square cm nore preferably 1.

sphEl SRt &4 CR PAS@d bt it ST hecen aygachl it-all&dsared by
15 'KMD- 3213 exhi bits al - AR bl ocking activities wth

disasslvadd eelsur@peldaad PE esnYESa By agetrt!, reMByNt Usieieliding
conmpound for the treatnent of dysuria associated with
matrexsi Al £ grgfertaidghy i tandumhexid&e.a pllassicépdnhbetdaterial,
that prazosin hydrochloride and tanuslosin
ifhydeognhilred,deahavapor @b MR &1 delmigaadt,i viehi esgateme2dtion
al so useful for the treatnent of dusuria such as
sUpratkisinemeterielamntpsoledning egent in a suitable solvent.
prostatitis, neurogenic bladder and the like. It has
Ithéensufpactientt Haat KN 3ppantsofisei t@niwp @igde is not less
treatment of dysuria associated with urethra organized
than 0.5mg/square cm, more preferably 1.1mg/square cm based on
the surface area of tablets.

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
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 urethra organized
obstructions such as prostate hypertrophy, urethra stricture,
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
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obstructions such as prostate hypertrophy, urethra
stricture, 25 urethra calculus, tunors and the Iike
(hereinafter referred to as "prostate hypertrophy
etc") and dysuria associated with disorders of
urination control nerves as2hell as dysuria 21
associated with urethra functional obstructions, which
is not included in any dysuria described above, such

as hl adder ,cel vi x . sclerosi,s, chronic prqostatitjs,
asﬁﬁ’&&éﬁﬁg Bt 5B der e R tfH@Qﬁ%P@a%DygﬁrtFHC%Qé‘@i' avB4Chi 14 not

iSRS RS S S 2B AP RN
t he bl add f l.e, I t .

sclhrbi s A e AT, SRERRALOBPLIN 2UEh, o821

o0 ol sp 6900501 IERS SUED AbsaPhORL, SPLLLIING Pocncecn

e B850 80 5PLEo Gy 8,5 SRS oANLE  vce an

I SOr occur

th@l ﬁrgfﬂféabk}’tﬁéﬂﬁf @ér,n%PMrﬁ?plé?b,a%ecretph%gﬂrﬂl such

assoclated w t urethra Tunctiona struct ons "not

asa&&%%k}aeéicmﬁﬂdli@%&%%sgra@&&ﬁ%%n@r%%ﬁ&rt%eapﬁk%, spinal

di sorders of urination control nerves neans bl adder

co€8l ¥i ¥oB8LLE0ShGh aslBpiREANEErAr Ps{d@tids s g gistablRrve
bl adder as well as dysuria caused by urination

didolbieell diych blsadiliae €& vied 10t ok aDembalf elelfidn spinal canal
syndrone, detrusor nuscl e-sphincter mascle cooperation
stenssfiki ahdnthe thkeni Theystdissrderogiay atynina,irHbyt|n men
syndrone, Fow er syndrone, psychogenic dysuri a,
andr wvgrnendueed azé dgseredlyaghidedndst heulrogenithédedder.
di sorders are generally called as lower urinary tract
di soPHersiaThes phibatped endttihcaretbfatfingriesment obstructions
i nvention have a high precision for content
nogrﬁqqgmﬁqui%@i@%@;qa‘@}ma dirgssliiggddisorders and disorders

of urination control nerves means bladder celvix sclerosis,
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
dysuria, agingandthe like. Thesedisorders aregenerallycalled
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 the activities of KMD-3213
effectively. The pharmaceuticals of the present invention is
egtremely useful for the treatment of dysuria associated with

urethraorganizedobstructions suchasprostate hypertrophyetc;
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properties, and accordingly can exert the activities
of KMD- 3213 25 effectively. The pharmaceuticals of the
present invention is extrenely useful for the
treatnment of dysuria aSSOC|ated with wurethra
organi zed obstructions such 22s prostate hypertrophy
etc; 22 dysuria associated with disorders of urination
control nerves such as neurogenic bl adder; and
suria_assaqciat ed

AR B R oL MIS 8 conppg nerves
suce}lsgs(%{etﬂcdcgnemsé Srll pﬁggdggs}g%@%g%&' Caaé c%l t!]ed w§ h uzfethra

prese 1 on, acC IVG I ngredi en

e PO A TIPS SOHGAUL 10 B0 1 e 20
Conmfﬂ‘%hé g@%téﬁagﬁﬁlﬁﬂgt%ggngl'k hdy%dé%dﬁi ﬁl oﬁ the

approxi mately in the range o , prefera

predeh 2008y ERE1 GRY Ree agiqdupRn.onl0;dheye J.ngrﬁdlent is

pharmaceutical of the present I nvention may fur

ﬂlsaacel%ﬁd@f‘e ﬁﬁihe\!@ deP@hedngtn t RE s'e%asatgéJBE body weight
selected from the group consisting of

oftkhadi RO eaL L ﬁ&ﬁ&&%ﬂﬁ;t%@eﬂbndaﬁloﬁntéQﬂ@kk@%&@UCand the
agent, an antiinflammatory agent and an antibacteri al

liagsnbhdthes 4ok 323 1ihthadthhgon vl t6 SKMg, 3dSferably
15 pharnmaceutically acceptable salt or

4 plrardtece e aldy peac apilablleinsol vat e t hereof. The
pharmaceutical of the present invention nay be used in
conbiTiet pbarmechugiphar afcdr icc@Esecdnpniventgonagagrfurther
active ingredient, at |east one selected fromthe

CogFuiF00RS 80 cﬁ@tme amedientdr @todepisér obkoskl agted from
agent, an anticholinergic agent, an anti inflammatory

tfmg@mpua)n@oaﬁiahtlhba@f ern ®h- agéﬁnO@Eﬁﬁpﬂ hanckknD-3248t, an

In such cases, the dosage of pharmaceutically
aq£ﬁg§ﬂ%%ﬂq§glc agent, an antiinflammatory 7agent and an

antibacterial agent other thanKMD-3213 inadditionwithKMD-3213,
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
ai;—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
dosages of an a;-adrenoceptor blocking agent, an anticholinergic
agent, anantiinflammatoryagent andanantibacterial agent other

than KMD-3213 may be suitably reduced.
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salt or pharmaceutically acceptable solvate thereof
and the 25 dosages of an al -adrenoceptor bl ocking
agent, an anticholinergic agent, an antiinflammatory
agent and an anti bacteri al a ent other than KMD- 3213
may be suitably reduced. 2328BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. 1 is a drawing which shows a rel ation
between m xing tine of magnesi um stearate and

del ayi ng actions of magnesium 5 stearate on a

di ssolution time wherein -.- is fornmulation A -0- is

B‘{@%ﬁ%‘iﬁrﬁ% tfﬁmaf#% )Sﬁ&fqu?f 8I mlu thinbn Bwith a

m xi g TelsOf %:ggutrhg chmsll'lggl op rel%F:L?n Q)e{":awgen mixing

i s formilatiof X ng
f 7
R BT O b AL By 020t pagposton
st@a%tt%son Ei elsgouatﬁoﬂrewnegwmgbnshwslé hfoﬁmlea:éf»on A,

of various kinds of additives on delaying in a

~odi §§Of8£1h19]'.‘a£id9§ E%%%daﬁihx{ﬁ?p@ﬁﬁél@fsierﬁ‘fﬁt € Mﬁﬁlﬂ.é’tlon
-.- is fornmulation A - ornul ati on B, -o0-

B/MOmAW.3t,i om-Ci s- Borm&156058H! Bt 4 00h Dy middnd Stime of 3 min.
forrrulatlon E, -ix- is formulation F and -0- is

( forinmllzatiicen B/G mIne) cakld nat-e ish@eemiilagabut Bowi tRt£nixing
(%9 and the abscissa shows time in mnutes. Fig. 3 is
timedrafv hgmwhi cH folromd aa il &4 bmibet weeDhai virdgdnate shows
rati os of magnesium stearate to sodiumlauryl sulfate
diasdlu2( odi setkst (dh grdpdrd absoilsereshows-timse in minutes.
formulation H -0- is formulation |, -A is .
f or miliagt-i nig, a- drawing ovinitat $loewK el effectis of various
formulation L. The ordinate shows dissolution rates
kingps ofmAdhel ¥ds @rsdglakéng in e digseilnfies timg, caused by
a drawi ng whi ch shows di ssol ution properties )
magnesium “stearate wherein -e- is formulation A, -[J- is
formulation B,-0- is formulation C, -B- is formulation D, -¢-
is formulation E, -A- is formulation F and -0- 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, -[0- is
formulation I, -A- is formulation J, -0~ is formulation K and
-4- 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 -o- 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
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25 of formulations of exanples 1 to 3 wherein -0- is
the fornmulation of exanple 1, -.- is the fornulation
of exanple 2 and -Es- is the formulation of exanple
3. The ordinate shows dissolution 24 rates (% and the
absci ssa shows time in mnutés. Fig. 5is a draw ng
whi ch shows a rel ati on between bl ending anounts of
titani um oxi de and photostabilities in capsul es
qQnt ai,ni ng ti.tani_um axi de erein -.-..is.a contro
8 5?0?&3 F%dSt qi%?%?ﬁﬁﬁaeﬁ CWE 5@§§éﬁf,mi&ﬁﬁ§§'capsule
A (c ai i, o 0t ani jde), ., - ' .
Capsaid B e Rarning v Topeash BE o betiSen g ending
- 0- .i.S | C [ Ni 9 bt ani,um.oxi
i ines® s Sl E5 A " B et e BT YR e
a L9 n? 1 553 ¢3h t it 4y :
AR Sksoturn (105 1o Tk houry 2BEQH Mebe HaE=d 1P
a CABRYLNG: OUR; RHE,LMVENT! QM Theg f ol b ayi aigy epayml £m a1l 1. 24
test exanples illustrate the 1nvention in further

ofttef i iurd 8x188Y , EMRTPE %a%asu@%@@bbhitlaiihinzﬁeﬁ.tll% of titanium

KMD- 3213 and a variety of pharmaceutical additives

oxWdlleg han @@ -Use @ afp@fi 1fe0r Mdloitiaieh ieiAs . 69ldfdt d0sAgEm oxide) .
forms, were mxed 20 and evaluated for conpatibility

Tha! dbhdkivix 8Xliowd hetaddahbunss ohiadll aekatsddsulstBances (%)
| arge anount such as a filler, disintegrant and

angi hler abser esal stesvsvtte KivBn8213eisnof hkiglat iexmdsurd, (1000
and other additives, which are used in a snal

lugnbemtr) -were mixed in the ratio of 10:1. The mixtures
were stored under the followi ng 25 conditions 1 and 2,
and the changes on blending, i.e.

BEST MODE FOR CARRYING OUT THE INVENTION
The following examples and test examples illustrate the

invention in further detail.

Test Example 1
Compatibility Test

KMD-3213 and a variety of pharmaceutical additives which
are used for formulating oral solid dosage forms, were mixed
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
conditions 1 and 2, and the changes on blending, i.e.
incompability,werechecked.Dégradationproductsweredetected

by HPLC analysis according to the following HPLC conditions,
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i nconpability, were checked. Degradation products were
detected by HPLC anal ysis according to the follow ng
HPLC condi ti ons, 25 and appearances were checked by

vi sual exam nation. Stor age Conditions Condition 1:
40 C, 80% relative humdity28nd 3 weeks Condition 2:
40 C, 75%relative humdity and 4 nonths 5 Anal ytical
Met hod A m xture of KMD 3213 and a pharnaceuti cal

addi tive, which uivalent to ot5 of
TP SRS Wi SR g Yt e AR e s
di ssol v et hanol to make exactly a 10 nL of
StOHAAS (ﬁ%é]{}e]rori% m nut es sonication. 4 nL of the

l%iéﬁ‘ O‘M?& F%% %vgq%ha%&t¥§nﬁ$qg%%ﬁﬁg

CLle exactly a 5'nl o?

Co%odl%l&{] AN 'Jd er-%j% tg%ﬂ%@&gﬁﬁ%fﬁ&ﬁlaﬁd ltf oﬁ{‘ﬂﬁi‘

pore Size O ndt nor e S SO |on

An"?ﬂ]%/% Aeihd st solution. 5L of each t est

sol-utions were anal yzed according to 15 the follow ng

HPLC condi {1 o0% kMMe3s B3 bag phhenpeskt acsa aQi‘dlt%ai‘éh whlch
rel ated substances relatively to the peak area of

isSehut vanenex<d HEbnd 3 he &ERND"‘IBQQ30fw§§kv\é§@he‘ﬂa§ccurately,
cal cul ated by an area percentage nethod. "HPLC

arfD Rt MORS i1re 2Pa YVied RGEdY 1A2ReBRLRBN UPD mdaPelalctly a 10
Pack Cl18 UGL20 (Shiseido Co., Ltd.) Columm

mIl effpss Rithd & afheut 1@micudes senpbaseon6.8my ©f the solution
pot assi um di hydr ogen phosphate and 17. 9 g of

watH pdghetrneay dandene phasphatas Bdeddtat waerexakiskplasédmL of
in 25 water to nake a 1000 nL of solution, then the

saloitutdronThaseasiddadng solutionwas filtered through a membrane

filter with a pore size of not more than 0.45 pm. This solution

was used as a test solution.

5 pL of each test solutions were analyzed éccording to
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:

Wavelength: 225 nm

Column: Capcell Pack C18 UG120 (Shiseido Co., Ltd.)

Column temperature: About 25 °C

Mobile phase: 6.8 g of potassiunldihYdrogen phosphate and 17.9
g of disodium hydrogen phosphate 12 hydrate were dissolved in
water to make 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



10

with acetonitrile in the ratio of 7:3 to prepare a
nmobi |l e phase Flowrate: 1.0 niL/mn 26 Tinme span of
measurenent: 40 mn Tables 1 and 2 show the results
tested under the conditions 1 and 2 respectively. As
shown in tables 1 and 2, D Rfnnitol was nost suitable
5 as a filler, but mcrocrystalline cellul ose was
i nconpatible. As for disintegrants, corn starch was

e, and cal.ciu car boxynet hyl cel | ul ose and

nost suit%£I i

T%W dﬂér?eﬁ%ﬁ“bei’et\/\e e mJirhcon'palt i b: e remarkabl y.
As [ , ‘o
o o ecss | uimeeepil T e oo oo

far rfact . crogol
1 5%“@25?%? f%%%é? pol yoxypr opyl ene (5)glycol and

Iri etA@y'sagﬁzhit{[ﬁttea%féﬁ&i %ﬁ?gg%%agu{,\ie t ;l&%@ YosP &fitable

Tabl e 1 i on
. T ¢ g I . ‘
asg%afmsm g r@%&&rﬁa}iﬁ%ﬁeﬁ?%919:]_.8g%g€19ga£ﬁ@&npat1ble.

angepr oduct s nnito er -
ad-26FoRe i H ot M, 066 ¥8 sl ichew £ 8 oitoser tHdp Dd, §dncalcium

St ar chdi si nt'egrant - +0. 23 Low substituted
carboxymethylcellulose and carboxymethylcellulose were
incompatible remarkably. As for binders,
hydroxypropylmethylcellulose and hydroxypropylcellulose were
rather incompatible. As for surfactants, macrogol,

Polyoxyethylene (105)polyoxypropylene (5)glycol and triethyl

citrate were incompatible remarkably.



-+0. 55 Hydroxypropyl cel | ul ose Cal ci um Car boxynet hyl -

++++3. 57 cel | ul ose Car boxynet hyl cel | ul ose++++8. 24

Hydr oxypr opyl net hyl cel | ul osebi nder - +0. 83

Hydr oxypr opyl cel | ul osel++0. 76 Magnesi um

st ear at el ubri cant-+0.92 Cal éfum st ear at el- +0. 61

Talcl +0. 38 Macr ogo

(pol yet hyl enegl ycol ) surfact ant ++1. 55

a1bd\(_yl:yoxyethylene(105) ++0. 73 pol yoxypropyl ene(5) gl yco

Cltrateplast|0|zer+++2 37 40 28 Table 2

ndj t th h tical
i G 19% a5 dRct LoRA e 4GP aat i on Changepr oducts (%

nnltolfll er-+0..25 LaCtO%ﬁHKQ,47 Mceorsy §tdddriadation

08 AEPRrE iﬁa 5addltlves ion change | products (%)
D-Mannitol filler - +0.44
Lactose | i - +0.54
Microcrystalline cellulose ! - +1.01
Corn Starch disintegrant - +0.23
Low substituted . _ 40.55
Hydroxypropylcellulose
Calcium Carbomeethyl— . s +3.57
cellulose
Carboxymethylcellulose i) +++ +8.24
Hydroxypropylmethylcellulose binder - +0.83
Hydroxypropylcellulose i + +0.76
Magnesium stearate lubricant - +0.92
Calcium stearate 1 - +0.61
Talc l - +0.38
Macrogol (polyethyleneglycol) | surfactant + +1.55
Polyoxyethylene (105) . + +0.73

polyoxypropylene (5)glycol

Triethyl Citrate plasticizer ++ +2.37
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Corn Starchdi sintegrant-+0.18 Low substituted -+0.50
Hydr oxypr opyl cel | ul ose Cal ci um Car boxynet hyl - 1+++2. 31
cel | ul ose Carboxynet hyl cel | ul ose4++++3. 31
FydroxypropylnethylcelIuloseblnder-+0 79
Hydr oxypr opyl cel | ul ose4, - +0. 284 Magnesi um
stearatel ubricant-+0.32 Cal ci um stearatel-+0. 36
Tal c1- +0. 27 Macr ogol surfact ant - +0. 51
T ci%o yet hyl ene(105) -+0. 32 pol yoxypropyl ene(5) gl ycol
o) t Citrateplasticizer-+0.79 Test Exanple 2 5
cﬁdidyomeredOaPicamshpr, keiowers m xi ng time of magnesi um

stsarate @%t In dispolution tinmel EB&or | degradation

FéW%f?%ﬁ%ﬂ&étﬁE nisdi ng| ti %ﬁﬁfndelagﬁdﬁmdlbroducts(%)
_dl SSoJ Utton t1NE was | NVes| |ga By Usfng_capsul ey e |

r?ﬁlr}n}rqﬂ g D mannitol as +pr pnrtially

Laéegﬁiatlnlzed starch (Starch 1011500 (regfstered+0 47

[Td.),as a [0iSLNtegrant, sz

thnksaxxm&ules wer e prepareddé@tnﬂqﬁnmytto t he +0.18

Lons .,as showed 1 n fable 3, and fftherr
Langqf%ﬁtgﬁ ?lnes wer e eval uat edy - +0.50

Hydroxypropylcellulose

Calcium Carboxymethyl-

i ++ +2.31
cellulose :
Carboxymethylcellulose il +++ +3.31
Hydroxypropylmethylcellulose binder - +0.79
Hydroxypropylcellulose ! - +0.44
Magnesium stearate lubricant - +0.32
Calcium stearate d - +0.36
Talc i) - +0.27
Macrogol surfactant - +0.51
e o R
Triethyl Citrate plasticizer - +0.79

Test Example 2
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
1500 (registered mark), Japan Colorcon Co., Ltd.) as a
disintegrant andabout 1.0% of magnesiumstearate asalubricant.
Each capsules were prepared according to the formulations

as showed in table 3, and their dissolution times were evaluated.
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29 Dissolution Test Method The dissolution test was
carried out using 1 capsule at a paddle speed of 50
revolutions per mnute (rpm according to Method 2 of
Di ssol uti on Test (Japanese Pharnmacopeia), using a 5
sinker and 500 nL of water & a test medium 5 ni of
t he dissolved solution was taken at 5, 10, 15, 20 and
30 mnutes after starting the test, and the sane
Vol of test diumwas filled i medi ately. The
D%ﬁﬁéﬂﬁ%ﬁﬁ?té&&ﬁ“@%tQé&h point of time were filtered
t hr ough nenbr.ane tilter with a.pore. size of ;nat
mor o EHa 0 AL b TRRG PRPSCoRTHESGrut (S ¥ Td fr geRgule 3t
i.S d u ' t ;
» Sl RELa o A e RN BRE g Bl 2cH3%Hing co
LV e t S I A :
M @@%‘faﬁ&%bgﬁﬁgfgogé@g (ejrféé»aor} P@ilaiﬁl%c\é%%lr?g  psing a

water to nake exact 0 sol uti on.

s Il rgl?e:_s ahdl 4 O miaSr RaRekt %@ a 208 WRIELIMRS rddded @ 8681 ved

to make exactly a 100 nL of solution which was used

sEButi S Rdaf £kesals | @0, 1THe ooeshd WaSmLRkfé 8@ R dr starting
usi ng 100 gL of each test solutions and the standard

t 15Ot 85 H,0 BN JhME vbouinBe £f 10 4 OMEAGumbia@Wi il 1ed immediately.
Chr omat ogr aphy conditions. Dissolution rates were

Tioalsolhatieths2fakenmt bachaadkiwt e oimKMe32 3 lice reldethrough
test solutions and the standard solution. In

a atkhidraong fiet it saiddhita @ reatsdz enerfenotamonkatBdnas. 45 pm.
the mean average of 6 sanples for each capsules. HPLC

TigvAdirsitdhrl afavbe dnidttivatZROwamdis cegldath: ahddhessibsequent
ODS-3 (G Sciences Co., Ltd.) Colum tenperature:

filggtpate@gvas used as a test solution.

Separately, about 0.01 gof KMD-3213was weighed accurately,
and dissolved in water to make exactly a 100 mL of solution.
8 mL of the solution was pipetted, and water was added thereto
to make 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
from the peak area of KMD-3213 in the test solutions and the
standard solution. In addition, the dissclution rates were
calculated as the mean average of 6 samples for each capsules.'
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
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Mobi | e phase: 3.9 g of sodi um di hydrogen phosphate

di hydrate 30 and 2. 5 nL of an aqueous sol ution of
phosphoric acid (1 in 20) were dissolved in water to
make a 1000 nL of solution,_then the solution was
mxed with acetonitrile in the ratio of 5:2 to
prepared a nobile phase. 5 Flowrate: 1.0 nL/mn In
the cases of preparing capsules of formulation B

orgEAL 2 o TRORSRRUIRCA LSy GPRALRRAISegRiEPTEcth 20
webMLOULEP BRUSL AN £0G, o Xgpgo A% Lhhipdosacthal che

ures 1Tnto capsu e s

soﬁ%‘%&%n‘ Qra%' gﬂ&%g Zdlttl?le a%%lt%\ﬁlll% lré q.' Ssc)(?ll u?a‘% t'or? 5:2 to

mul at m xing ti me: was o served

pﬁgﬁgﬁgm%ﬁﬁo}QymMM|m1B(mmngth 3

m nut es i Ssolution tinme was del ayed

Flb%”&%%%b'ﬂ.ol%LV%Qhe 3 conponent sfornul ati on
Af ormul ati on B KMD-32134. 04. 0 D- Manni tol 169. 2169. 2

Part iral Ithepreged at bR 20epatrangh ddbALkD Bt abehula®l@bn B
Magnesi um st earatel. 8 Total wei ght183.2185.0 Test

cobxanpli®gihagnesium stearate, capsules were preparedbypulling
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
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 dissolution

time was delayed remarkably.

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
delay in dissolution time caused by magnesium stearate.

Improving effects of a variety of additives on delaying
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Study of inproving effects of pharnmaceutical additives
on the 20 delay in dissolution tine caused by
magnesi um stearate. Inproving effects of a variety of
additives on delaying 31 in dissolution tinme caused by
the addition of 196nagnesiu§ﬂ stearate was

i nvestigated for capsules. Capsules were prepared by
adding t he sane anount of testing addi tives as

A SISl B BT s S B

stgaeaarsa% e% acfr?rgé ateer]EeorgganE tf dm su esa%erlee%repared
85T ed xanple prepa ng capsu

b A 3&%‘&1‘5@3%&{ ogeré%sérhé’ur?%e&f‘r@éjstl dat Jé@ asr magnesium

er w nagnesiu
E§¥¥g¥ %: %.1§§1%ﬁqnnké§g Egémﬁl Utfﬁe &{Eégiutlon
shown 1 n Figure only sodium' aury fa te
tl(lTFé)rOrFJlt % Q'Q:pghlémgi’@qnég@nd&ﬁ aa\bdd}d:ir%s@ou‘i:h@nsame test
ormul ati on C showed i mredi at € di ssol ution

mé%hdd‘éé“ﬂééﬁ%ﬁﬁéd fﬁ”ﬁ@%éﬂééﬁmﬁiéVEWM|Ch nagne3|um
stearate is not used. 0 32 Table 4 0 0

f or it peRpBCDRGC iDL 83334y e Ddicl . 84041 q,
D- Manni t ol 129 2129 2169. 21ggg. 2169. 2169, 2169, 2 Y prepare

arfathiedl tye prRyitgieiedd,| Rogedlther with magnesium stearate, were
starchl10. 010. 010. 010. 010. 010. 010. 0 (Starch 1500)
added to the granules and mixed for 5 minutes.
As shown in Figure 2, only sodium lauryl sulfate
(Formulation C) improved the delay in dissolution time, and

Formulation C shbwed immediate dissolution as in the case of

Formulation A in which magnesium stearate is not used.
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Magnesi um st earatel. 81. 81. 81. 81. 81. 8 Sodi um Lauryl 1.8
Sul fate Sucrose Ester of Fatty Acidl.8 (Stearic Acid)
Sucrose Ester of Fatty Acidl.8 (Palmtic Acid) Light
Anhydrous 1.8 Silicic Acid Pgl yoxyethyl ene(105)
pol yoxypr opyl ene(5) 1. 8 gl ycép t ot al
wei ght 183. 2185. 0186. 8186. 8186. 8186. 8186. 8 Test Exanpl e
4 Study on influence of the ratio of magnesi um
T%t earqate and sodium 5 lauryl sulfate on the
olution tine of capsules Correlation between the

ratiQ of ppgnesi um sjeafatge and sodium | auryl sulfatle,
mhigg g goodlinproving effect lon delaying in
m%ssszq_gutl on tine ¢aused by.d he addilt 100 Of sn@ghesjoum 4.0

a and i S~r\| ||+| Nn_nNnranorti e nf oancul o o

al r

UMI ML Ak ATTC T POUT UL AN Pl H\al CTGI A\ A} \luH\JUI ~J VA I
al
-

D.’l@aﬂna‘wgtl gat ed. CapsSud powEriel qr.epaitédz adedra| heP.t20 169.2

the——fornmuationsTas shpwr T Tabta 5, andthe[T
Pelitdgblwupiren ti nes| were| eval uated according to| net hod

s& Raddle prtfod) |ofo.dapanese 38.0 | 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
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
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
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Phar macopoeia in a condition using water as a test
medi um which was described in the foll ow ng test

met hod. HPLC conditions were the sanme as those in
Test Exanple 2. Dissolution Test Method 5 Di ssol ution
test was carried out using B3capsule at a paddle
speed of 50 revolutions per mnute (rpn) according to
Met hod 2 of Dissolution Test (Japanese Pharmacopei a),

a_ sinker

PHREC e i SB0t Sot oo B s gt Zﬁ%ﬁsé?"gmef@% whi.ch
d.30 h
wfngeBRRaBTe e G eF R PER MR R | S5 b R Sl vere
it m(% haesstoég% {,g&e )?%méfgthm nt of time were

cen uged revo ns ‘per mnute for nore

gf %O qof concentrated hydrochloric
CI mas a ed to e supernatant of the centrifuged
sol utd ang,1.@nthd £ sE%%léléa} é%bHEh%ﬁg%aP ?ﬁéuﬂé%@ dBaddle

a test solution. Separate out O 213

WSt PP ARAVRIRY p eanﬁl%%%ol(\f%&l aceo%dmng to Method
hydrochlorlc acid to make exactly a1

2 9 ptiisedlud idh \péstheﬁpémléwrpwmna&@%i@)d, u%ldlgoalsbhker
hydrochloric acid was added to nmake exactly a 100 niL

arid 590!t WAt e 2@ sV iteld twasd s 05 &, afst o ddrise o @led s6Dut ion
For preparing capsules, granules were firstly
way aptead at &ndl0heh5t h20 addid idlesinuaget béEtew sharting the
magnesi um stearate, were added to the granules and
tertxednforths sameuwebumd o th st oledtivonwa aitfed el emmediately.
cal cul ated as the nean average 25 of 6 sanples for
Afzhtbepsel wsiong takennat warhgee en B off binme waieogeptrifuged
containing 10% sodium |auryl sulfate based on
a el ingmodtuddoatse pefomédugeolior e ov i tHpr84 minutes, 10 pL

of concentrated hydrochloric acid was added to the supernatant
of the centrifuged solutions, and the resulting solution was
used as a test solution.

Separately, about 0.01gof KMD-3213 wasweighedaccurately
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
which was used as a standard solution.

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

The dissolution rates were calculated as the mean average
of 6 samples for each capsules.

As shown in Figure 3, formulation I containing 10% sodium

lauryl sulfate based onmagnesium stearate showed good improving
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effect on dissolution property, and al nost i nproved
delaying in dissolution tine. Table 5
formul ati onH JKL the ratio of Magnesium stearate to
Sodi um Lauryl 10: 010: 110: 310; 510: 10 Sul fate
KMD- 32132. 02. 02. 02. 02. 0
D- Manni tol 134. 4134. 4134. 4134. 4134. 4 Partially
pregel ati ni zed 26.026. 026. 026. 026. 0 starch (PCS)

9 09, 09.

rtially.pregelatinized 9,09.009, starch . .
eé(of%tcgr W %%55)&%@'8@3 PORPSEESr afBY. %P%igsﬁm%’i?‘ée%o%‘?m +hg
. Lauyryl -Sul.fateQ. 180.540.91.8 total
lnvvellg% of‘}%.Jé’%? 387173. 74174. 1175.0 5 Exanpl e 1 Capsul e

contai ning 2.0ng of KMD- 3213 2.0 parts of KWMD 3213,
134.4 parts of D-mannitol, 26.0 parts of partially

r1808) atini zed starch (PCS (registered mark), 10
%%ggﬁl Chemical Industry Co., [td.) and 9.0 parts of

parti @bkyupsteigel atini zed gtargh GStafch 500 g I,

(Tegrstered mar k), Japam—_Cotprcomr Cp., Ltd]) Were
the ¥ed iouPEi ¥ EMIWYM Appropri al e anmount
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

Partially pregelatinized
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 173.2(173.38 | 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-mannitol, 26.0
partsofpartiallypregelatinizedstarch (PCS (registeredmark),
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
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
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of water was added thereto and the m xture was

granul ated. The granule was dried using a fluid bed
dryer at an inlet air 15 tenperature of 60 C until the
exhaust air reaches 40 C, and sieved. A m xture of
1.8 parts of magnesium steas8te and 1.8 35 parts of
sodium lauryl sulfate was added to the sieved granul es
and m xed for 5 mnutes, and the m xture was filled

o A S L bk B P RIS, SERA YA

KMVD-,3213.4..0 MD-3213, 132.4 f
B AR > BA P S T 5P ST YR et Erf g ageapsule

starch. (P eqi s . [ 1 cal _
s}]enlglugttor )P r%?a,(l[?_td.cga%sﬁ‘gl : ptaarltrsﬁsr? 2p'aq@r}?§naﬁ9 yKPR 3213.

pregel atini zed starch (Starch 1500 (registered mark),

Japan Col orcon Co., Ltd.) were m xed sufficiently.

E,éq,&;lchoré ate anount of water was added thereto and the
m Xture was granul ated. The granule was dried using a

cddMiit Resh @t dnl@ipajgi3 tenperature of 60 C
until the exhaust ait reaches 40 C, and 15 sieved. A

m xt w.e farks draki®-gbinmgnesi ynpstear s epansndiBol, 26.0
parts of sodium|lauryl sulfate were added to the

padtyvetipgratul ey prastd avied et sSafithUPeS, (rad ddredmark),
m xture was filled into a capsule shell to prepare a

AgaAps Therdeatlalnidag t4ygCotf , KM 32 Ehd 20 OEpampkeoB partially
Tabl et containing 4.0ng of KMD-3213 4. 0 parts of

prée 1331i3) 1 26k . St qoarht s(tfaishnelrilQ ol yedistepext tsarkf, Japan
| ow substituted hydroxypropyl cellul ose (L-HPC

Colraxficgt €p ed Lughrkyer Shiipert swf thehertl y CAppriopd ip twezmount
m xed sufficiently. 25 A 12% aqueous sol ution of

omy@,t@;gywa@mqq%ﬁ |té1|e(;§§0( @nﬁaﬁﬁl@% mgifxture 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
sieved. A mixture of 1.8 parts of magnesium stearate and 1.8
parts of sodium lauryl sulfate were added tQ the sieved granules
andmixed for 5minutes, and themixturewas filled into a capsule

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

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.
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
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hydr oxypr opyl cel | ul ose and about 30 parts of water)

was added thereto and the m xture was granul ated. The
granule was dried 36 | using a fluid bed dryer at an
inlet air tenperature of 60 C wuntil the exhaust air
reaches 40 C, and dry-sized38nd sieved. 1. 0 part of
magnesi um st earate was added to the granul e and m xed

for 3 mnutes. The m xture was tabletted and coated

with a coating ., 5 g%Fnt to p[%iare a tabl et contalnln%O oc

U%WFd?l%lﬁ}bﬁﬁlﬁ.rl &sBLERRMpPe®S 3L hdyCBREEREEEFUPT o
ti, t t abl d i bed | .
o e TR 5ot el S v
' to_t i di j haod. .
1 REBR-Eettone Pohe Soad b e a R b8 T Pkl B e
fozr' 3%;’LS (%lelétbl’ﬂ?e E?gﬁuygt\»ﬁa dta-\rgf &%@a%sc&ﬁédﬁgtﬁlg cating
tabl et or ¥ & “at &

usi ng capsul e pu I'nto a sin

i N . _ : .

oA PSR AL LA, L4200 PBLa T IOAP oFoRIS 400
Phar macopeia), wusing a 500 nL of water as a test
nmedium 5 nmL of the dissolved solution was taken at

Text Hharie 29, and 30 minutes after starting the
test, and the sane volune of test mediumwas filled

stuapdtel yso RO A efitdie sol utions taken at each
point of tine were centrifuged at 3000 r.evol utions

per rEcnitteef capsul estdmndblEtnaktedesdPibedain Examples 1 to
concentrated hydrochloric acid was added to the
3,sdpespdiuaiion vést hea s ertririfedgedt st et rdimg darmdthkefollowing
subsequent solution was used as a test sol ution.
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
into a sinker at a paddle speed of 50 revolutions per minute
accordingtoMethod2 of DissolutionTest (Japanese Pharmacopeia),
using a 500 mL of water as a test medium. 5 mL of the dissolved
solution was taken at 5, 10, 15, 20, and 30 minutes after starting
the test, andthe same volume of test mediumwas filled immediately.
After the solutions taken at each point of time were centrifuged
at 3000 revolutions per minute for more than 5 minutes. 10 uL
of concentrated hydrochloric acid was added to the supernatant
of fhe centrifuged solution, and the subsequent solution was
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. In the case of dosage forms containing 2mg of
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25 Separately, about 0.01 g of KMD 3213 was wei ghed
accurately, and dissolved in 0.1 N hydrochloric acid
to make exactly a 100 nbL of solution. In the case of
dosage forns contai ni ng 2ng of 37 KMD-3213 in exanple
1, 2 nL of the solution was3pi petted, and 0.1 N
hydrochloric acid was added to nmake exactly a 100 nL
solution which was used as a standard sol ution.

K%Bh%@iiﬁipgé Em%iagﬁ fo;f g EéT85+ﬁ?r%¢§de:%t 2&3 2nd
0.1 N

O'ﬁaﬁei%%wg"ﬁl‘ioﬁc M S &7 ThrentTastasen 108 b of

sol T 1PR" oﬁg%g%é%o Diget So S e AR AR Tt 47 Bfe case of

do%%lggt f?PmQCcC J§gfl4t B %}f g%q)”? h14 qy| %xa?n%eles 2 and 3,

ogr aphy con ons. I'on rateées

4 ﬁﬂ'&f“t%teegoﬁg;?%hh@ag?lg: fa Ve §2&%§é§ﬁémél€§% acid

sol utions and the qutlon tion

wa@I §§8é5tt8r}nz{]~?é &S aM88; Labeuhat ¢ é’él&@fom‘lé?{@ia?éi%sed
6 sanples for each“capsule or tablet. 15 HPLC

asC@nétbhaB§d VWavekengt h: 270 nm Col um: Inertsil ODS-3
G Sciences Co., Ltd.) Columm tenperature: About 25

C Mobhkea ghtasgs c%r%&dqiutseghH@lcbdﬂuﬁwgﬁtrpB%e@aﬂ%tlons
di hydrate 20 and 2. 5 nL of an aqueous sol ution of

anghastphsetiadacidd splutto20kcooakd ndi $20thed fiol Iwatierg tid quid
make a 1000 nL of solution, then the solution was
Chmoretlogrepbhgceboditiohe. i Disbelubion oftds were calculated
prepare a nobile phase. Flowrate: 1.0 nL/mn
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 capsule
or tablet.
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
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, then the
solutionwasmixedwithacetonitrileintheratioof5:2toprepare
a mobile phase.
Flow rate: 1.0 mL/min
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% dissoclution times were not more than 10
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25 As shown in Figure 4, all of the dosage forns of
exanples 1 - 3 showed not |ess than 90% di ssol uti on
rate after starting test, and their 85% di ssol ution
times were not nore than 10 _38 mi nutes. Test Exanple 6
Photostability test of caps@ﬁe containing titanium
di oxide. 5 Photostability test was carried out for
capsul es which were prepared according to the
procedures as described in exanple fusing capsule
containing 1.2% (Capsule A),2.4% (Capsul e B)
and 3. 6% (Capsule C) of titaniumdioxide. In
addi tion, a capsule, prepared using a capsule shel
qgt Jﬁﬂi 162@@f titani um oxi de, 10 was packed in a
|s er ackage and al um num pouch for shading, and

S t
Cont ent Sth qi)?l\ﬁ% Int g%ga%g.l-u ZCS&V%%% gg]h%%l%rﬂ—l’ﬁo}(lde
begi @Hdlg)sq;aﬂlm%%f%esacn%aéf Egﬁ:rl'eglhbu@)(98§u¢5%§sﬁ’ies which

0. 672 an 1.2 mI1ion lux/hour overall 1llumnation,

wi?%%i@ﬁéfeéB@%@f@T%?%é@hé@@ob%%d%@§ﬁ§aeQErlbedlnexample

o-degradation products (related 0 substances) were

1 ¥ ehybedul EehSeBbaL 81 nPRELQ 2B askalioA) , pr. stum‘épsule
were determ ned according to the follow ng HPLC

B)cand Bt benNTap¥id d beo€hdnges vafdicnt idde Wen adahsebwed dypsule,
vi sual exam nation. 20 Assay of photo-degradati on

pyerattest ss The acoapents shél b coathiimg nephsif ef tuikaa ivakenide,
out and put into a 50 nL of neasuring flask. The

wanptygkedpbuleeblietervesticae endcal wiihum pmigH ophslsading,
and the washed solutions were put into the flask.

anghddte 3rpAuLlE Warhid ks pHmtethR il ind t¢rntrol.

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

‘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.

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
flask and the mixture was shaked for 15 minutes. Thereafter,
amobile phase was added theretotomake exactlya50mL of solution,

and the solution was filtered through a membrane filter with
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25 flask and the m xture was shaked for 15 m nutes.
Thereafter, a nobile phase was added thereto to neke
exactly a 50 nL of solution, and the solution was
filtered through a nenbrane filter with 39 a pore size
of not more than 0.45 m Thé%irst 2 to 3 nL of the
filtrate was di scarded and the subsequent filtrate was
used as a test solution. 25 L of each test solutions

were used fo the foll ow n PLC an sis. Th ea
2 P PR 0% Qe RS e Dy doe i naBen g LEA Tag: BRas i BL Of

i nt.egr.ati_on tho and, the .,ratio, of th k area of
LR Rk AT O EarRe pAT Y ayoBlubliE ZRAS B4 uoea

38 RO SPPEELSBnar HneS BaVBI St OB Tace voe for
R i S K T

dé%éY%@HﬁQ?QnPQ§§%%%b%a@ﬁ%ygh@b%ra%ﬁ@nzmétHBgOfaﬁa the ratio

aqueous sol'ution of phosphoric¢ acid (1 in 6) wer e

oﬂjitﬁh%og‘éﬁfﬁ: hReWabered ®h MRKE tedl @GR sHandle sS@EULESRe13NEo the
the 15 solution was m xedwith acetonitrile in the

pda 4 Pe @b KM 3 PhePake cud attedidea Phase pdrcan teRrafe thod.
Adj ust retention time of KVMD-3213 to 7 mnutes Tine

HEmrcaidikasigenent : 30 min As shown in Figure 5 and
Tabl e 6, capsule A containing 20 1.2% of titanium
Wadiedberdet a2 2ftnmconf ormed to t he specification
regardi ng appearance and the total anounts of al
Calaimgt ed nestiisst e Af (@ Iciénges Sposuried of about O.
672 mllion |ux/hour overall illum nation. Capsule B
Codommi rRnRe 2 st AvQwhidm “@i oxi de was not al so

confornmed to the specification after a |ight _
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
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
1.2% of titanium dioxide was not conformed to the specification
regarding appearance and the total amounts of all related
substances after a light exposure of about 0.672million lux/hour
overall illumination. Capsule B containing 2.4% of titanium
dioxide was not also conformed to the specificationafter alight
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



25 exposure of about 1.2 mllion I ux/hour overal
illumnation. On the contrary, capsule C containing
3. 6% of titaniumdi oxide was nost stable and
conformed to the specification regarding 40 appearance
and the total amounts of al#0rel ated substance. Table
6 00 illum- Amount of related substance (% nation
sanp appearance e (mllion abcdefotherstotal | ux/hr)

00. 130. 040. 040..070Q. 28whi t e Capsul eyel | owis
AP A G (B Bt GO O A o 41 bechaabstance
T%%f4§%.520.490.520.681.610.040.687.54 yel | ow
%15D. 020. 040. 070. 28whi t e Capsul e

BO. 671, 550] 190. 210. 400. 690. 040. 303. 38whi t &
Amount of related substance (%)
nation
sample appearance
(million .
a b c d e f others | total
lux/hr)
0 0.13 0.04 0.04 0.07 0.28 white
Capsule yellowish
" 0.672 | 228 031| 031| 050 099| 004| 042 485 ~ oo
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
1248 | 238| 033 035| 054 110| 004| 040 514 ~ poo
0 0.15 0.02 0.04 0.07 0.28 white
Capsule .
C 0.672 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 0.3 1. white
1.248 0.16 0.02 0.04 0.04 0.26 white

INDUSTRIAL APPLICABILITY

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
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- yel l owi sh 1.2482. 380. 330. 350. 541. 100. 040. 405. 14whi t e
00. 150. 020. 040. 070. 28white Capsul e
0. 6721. 290. 160. 160. 350. 540. 040. 232. 77whi te
1.2481.930. 260. 270. 470. 870. 040. 314. 15whi te
00. 130. 040. 040. 070. 28whi te 41
Control 0. 6720. 210. 020. 040. 040. 31whi te
1.2480. 160. 020. 040. 040. 26whi t e | NDUSTRI AL
APPLI CABI LLTY 5.Solid oral osage form pharnmaceuti cal s
orgl RE3FFesert P q%ﬁ?@rﬂ%”&ﬁ%ﬁ gu‘?lﬁ%éﬂr SFftgftpygntion have
ertj.es for nmanyf.acturi esses ood ontent
o P o B oretdies fr Be P L SRS Rrafess, £8F Giputes
h| hi r i aII bl as Li do e
oG MLl L RERES hEALLLMBROES AR 208 th H0R prdSPE8En for

th%()lcbgt?ﬁt%?l ndQEE sefﬂ{%} %9% ?llfit Eﬁgiﬁl?{:%ﬁg? M?reover,

resent I nvention nave |ng properties a

sotlrl%l Ekgh'd&aq;fegfgl?ﬁ ;‘I 1et§al§5 e\;hé Fﬁetsggltefﬁxy&gtion

process for ets preci sion e content

haQ)fe apoasthKe 'Me@'x%%tll%?l@ S&lﬁ@é&lutf@n MY gM&lies in a
solid oral dosage form pharnmaceuticals of "'the present

dilgneanidioh tBavensonghatie @R GXCEh Y aditS9el YhgPBdient is
properties in a dissolution test using water in which
mdstehaetilyeso n@s Beigid the ph@shabanti yaseldd acandltkely to
pharmaceuticals are nost likely to be
benoneiloroedyarehént Acdecdirddingl ysolddl iat abrdds ageafger Mform
10 pharmaceuticals of the present invention are
phextmagrerityl assles olf ths presdntd iovantdosageef exbremely useful

pharmaceutical for the treatnment of dysuria.
as a solid oral dosage form pharmaceutical for the treatment

of dysuria.
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42 CLAIMS 1. A solid oral dosage form pharmaceutica
for the treatnent of dysuria, which conprises, as an
active ingredient, an indoline 5 conpound having an
al - adrenoceptor blocking activity and represented by
the fornula: HO CF3 HO pRodrug, pharnaceutically
acceptable salt or pharmaceutically acceptable

sol vate thereof, wherein 85%dissolution tine is not
nore than 60 minutes in a{ﬂéﬁ %Iution test according
to method 10 2 (paddle ne % of Japanese

phar macopoeia in a condition using water as a test
medi um and a paddl e speed of 50rpm 2. The

h I d I wh
glggo ? gggﬁa %%%ggpg%%Pg%ﬁ%@%héatlcﬁzfé%r%%e'treatment

oﬁa§gag;ﬂg' 3 Jc%éoe@ﬁr%?ﬁ rgé%%é&f@é Eﬂgrédﬁ Q.d'a% indoline
apane phar macopoeia in con
e fir n in [
Cﬁ%?”@n# N T DGR e ég@ﬁ‘?n{% i
Enthees), ofho Ok Py 2D: 3. The phar maceuti cal
accordlng to claim1l or 2, wherein 85% dissol ution
time is not noré}than 30 minutes. 4. The
pha calvaceefdihog to claim 3, wherein 85% 43
dioI iglg is noj noge than 15 minutes. 5. The
pharffraceuat i cal accor o eariy ‘one of clains 1 to

HO
prodrug, pharmaceutically acceptable salt o;ﬂpharmaceutically

acceptable solvate thereof, wherein 85% 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.

2. The pharmaceutical according to claim 1, wherein 85%
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 the first fluid regulated
in a disintegration test of Japanese pharmacopoeia as a test

medium and a paddle speed of 50rpm.

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 B85%
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4, which conprises Dmannitol as a filler. 5 6. The
phar maceuti cal according to claimb5, which further
conprises a lubricant. 0 7. The pharnaceutica
according to claim6, wherein the 10 lubricant is
magnesi um st ear at e, cal ciunf8tearate or talc. 8. The
phar maceuti cal according to claim6, wherein the
| ubricant is nmagnesi um stearate. 15 9. The
pharmaceutical according to c¢laim38, which further

dISHPIEE Gile & 5 AT LDGd dm HGHACSul  at o
based on 1 part of magnesium stearate. 0 10. The
pharmaceuti cal according to any one of claims 1 to 20
9, rej form.is_in_the f a_ga

5o & ieppipiny ST cat SecBrbote Sl mf e 4 v
10,.. .vwher el : i i ~shi,el di ng capsul e,

4’ogrht \M(iell a e]%lrl‘l%ss gﬂ%ﬁéﬁtﬁﬁl ﬁdéa ﬁglr% J“tsl?els]:ﬁ'i el di ng
coating agent. 25 12. The pharmaceutical according to
claim1l, wherein the light- shielding capsule is a

6.CapSuine pARLRRENG itciatlaBEHHkQFhéetoAféléﬂ?m ghesnich further

pharmaceuti cal according to claim 11, wherein the

cdnipghitseshiehdigid eeat.i ng agent is a coating agent
containing titaniumoxide. 5 14. The pharnaceutica
according to any one of clains 1 to 13, which further
conprises, as an active ingredient, at |east one

7.sel edhed ghaomadentgraaip aonstdtnngtof chaim 6, wherein the
al - adr enocept or

lubricant is magnesium stearate, calcium stearate or talc.

8. The pharmaceutical according to claim 6, wherein the

lubricant is magnesium stearate.

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

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.

12. The pharmaceutical according to claim 11, wherein the

light- shielding capsule is a capsule containing titaniumoxide.
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bl ocki ng agent, an anticholinergic agent, an
antiinflamatory 10 agent and an anti bacterial agent
ot her than an indoline conpound of claiml1. 15. A
phar maceutical for the treatnent of dysuria, which
conpri ses a pharnaceutical 48cording to any one of
claims 1 to 15 14, in conbination with a
pharmaceutical conprising, as an active ingredient,

at | east one selected fromthe group consisting of an
al - adrenocept or bl ocki ng agent, an anticholinergic
gent

S T
16.. The J ti | . . .
24 U U ESS G, RO TL0% |8 o8l S g

A7 ceutical according to claim 16, wherein
S g g

uria is associated with urethra organi zed
bl ockage, disorders of urination control nerve or
urethra functional blockage. 45 18. The pharnaceutica

1 ACCOMHNGHAnH AP kG WeRigiA e o dngubhad b8 claims 1 to
associated wth prostate hypertrophy, neurogenic

1P atideh ehrentBWesSmphFi 188 Y alsl aftadli 50 digredli@nt, at least

one selected from the group consisting of an a;-adrenoceptor

blocking agent, an anticholinergic agent, an antiinflammatory
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
14, incombinationwith a pharmaceutical comprising, asanactive
ingredient, at least one selected from the group consisting of
an ai;—adrenoceptor blocking agent, an anticholinergic agent,
an antiinflammatory agent and an antibacterial agent other than

an indoline compound of claim 1.

1l6. 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
dysuria isassociatedwithurethraorganizedblockage, disorders

of urination control nerve or urethra functional blockage.
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18. The pharmaceutical according to claim 16, wherein the
dysuria is associated with prostate hypertrophy, neurogenic

bladder or a lower urinary tract disorder.



