1 DESCRI PTI ON ORAL COWPCSI TI ON COVPRI SI NG
3-{5-[ 4- (CYCLOPENTYLOXY) -
2- HYDROXYBENZOYD] - 2- [ ( 3- HYDROXY- 1, 2- BENZI SOXAZQOL- 6-
YL) METHOXY] PHENYL} PROPI ONI C ACI D OR SALT THEREOF
TECHNI CAL FI ELD [ 0001] 1 The present
invention relates to an oral conposition containing
3-{5-[4-(cycl opent yl oxplEs@RIBTION
hydr oxybenzoy1] - 2- [ ( 3- hydr oxy- 1, 2- benzi soxazol - 6-
yDRhétﬁ@M?PEE@ﬁQN}ﬁ@MER@EENGaGr@Sed4a SHECLOPRNTEDOXAN
pol yvi nyl pyrrol i done. BACKGROUND ART [ 0002]
10% %ED$QX¥E§NZ@Eéht?Fék%)HﬁDHQ&Yokybeﬁﬂﬁ?l?OZAZOL~6—
[ (3- hydrox ,.2- ben2|soxazol 6-

yl ) it G ﬁ/ R RAEN o) FIRSHIIONAE (e tefSBritTh THETREGTed
as T-5224) or a salt thereof is a conpound in
devel opnent as a therapeutic agent for inflamuatory 15
di seases targeting transcription factor AP-1 (Patent
Docunent 1). T-5224 is a hardly-sol uble

j | ow solubility in the secretions
nﬁgégﬁiéﬁg E%é Pointestinal tract (in the range from
a§ hebe jto 20 neutral). As a result, when solid T-5224
IS adn1n|stered orally, the absorption fromthe 2
gastronntes@h@a#r&géﬁ£ hﬁvQHElégegéﬁégeslangﬁ'gkgﬂ
when a basic solution of T-5224 is adm ni stered
Ot 8hb¥siduent 8ohhaishagge- k- %@Lw&yemogéﬁegnbxybyz-
secretion inside the gastrointestinal tract, T-5224

5 phgstrekyBERSoy1] -2- [ (3-hydroxy-1,2-benzisoxazol-6-

10

15

20

y1l)methoxylphenyl }propionic acid or a salt thereof and

polyvinylpyrrolidone.

BACKGROUND ART
[0002]

3-{5-[4- (cyclopentyloxy) -2-hydroxybenzoyl] -2-
[ (3-hydroxy-1,2-benzisoxazol-6-
v1l)methoxylphenyl }propionic acid (henceforth referred
as T-5224) or a salt thereof is a compound in
development as a therapeutic agent for inflammatory
diseases targeting transcription factor AP-1 (Patent
Document 1).

T-5224 is a hardly-soluble medication with
low solubility in the secretions inside the
gastrointestinal tract (in the range from acidic to
neutral). As a result, when solid T-5224 is

administered orally, the absorption from the
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5 and an adequate absorption is not achieved.

For inmproving the solubility of hardly-sol uble

medi cati ons, various pharmaceutical technol ogi es have
been studi ed. For exanple, (1) a nethod for inproving
the solubility by making a salt of 10 the

har dl y-sol ubl e nedi cation, (2) a nethod for making
agesphotistegBinalmerhod fer noakedggsatabl eThyatidiniing,

a cyclodextrin clathrate (4) a nmethod for meking
sehebl @ bysaddengubisur bAcE-ageivésageniniSfrecaedethedly,
for dissolving in a solvent with affinity for the
hdvdl yo tBesghapbe abdeeaufroan(PopPrexhrpby, sKaEEEFON
and propglene glycol, and the |ike) %6%§a met hod f or
meRFhgef Fhe partrelesegNoRabPatEACtDocurBAt Byecipitates,
However, (1) due to the c¢change of sol ution property by
s@ifetfoRdrHeRrbE RRECHRELPBI hBeBPFnaFfl26VEHact, the

Taki g sol ubPe BYSRUUIRG o SurPatE ALET VBT aganELy
JaTRgE) L OpLheCRSLES! NSt LAl oL ask dHe Loyt he

rface active agen a~ concer regard to
t for i , a t hng a
SRS S00: FOY s PRAATDERLRUS, ool Rdbet TRk

fhoenpar kbel esprbhesg LROULLELBPEEER! pYBRANKAALULI BE1t of
devi ces and conpl ex processes, and manufacturée i s not

e@ﬁaihéﬂ&lﬁlEBlﬁBgérﬁe39catﬂth0Q25Oé flks86HVIERE MAking
solvents that 3 have affinity wth the hardly-sol uble

negbephbass, (8heaemksheaneernmbhRahgt beleblaybbeforming a
side-effects fromthe solvents, and furthernore for
nekechgdsettrigetatthsaaad (heal mkehod §pecmaking soluble
manuf acturi ng devi ce and 5 conpl ex processes becone
neresddiyg andutrhecemaafaveuepagti s (hotaemsyphod for
Formul ati ons of T-5224 or a salt thereof that have
gébdsabsbnpt Lonat Apbught ovathadfrf anstyatPsnthadhandly-
can_ be_produced easily are not_known. 10[ 0003]
P%@%%?lﬁb@%ﬁ%ﬁ@tl@nlﬁ%@?nﬁ%ﬁ@ﬁéﬁrPMEFF@%??oﬁHGBPG@QIQGHe

SATBOLEL Do PRLIL Cocypnt i BOL1 S8 DL e Sactety
PRAT IREOUT1 CUr A TR ROT OB CRAP Car b usef ul now! Fi rst

S o0 2 Bl | BRPLEORE o PEREnct of *Rofitson
property by secretion inside the gastrointestinal
tract, the salt of T-5224 precipitates; (2) with a
method for making soluble by adding a surface active
agent, damage to the gastrointestinal tract due to the
surface active agent is a concern; (3) with regard to
the method for making amorphous, a method for making a
cyclodextrin clathrate, and a method for making fine
particles, these require speciél manufacturing devices
and complex processes, and manufacture is not easy; (4)

with regard to a method for dissolving in solvents that
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20There is desired an oral conposition (1) which can
be produced w thout requiring new manufacturing

equi pnent; (2) which can be produced with sinple
steps; (3) which maintains stable solubility even with
changes in the pH of the gastrointestinal 25 tract and
of which gastrointestinal tract absorption is

i preveffindt yEANShFEORe SEkYHNG- $HEUPREBENSCcROAOLE ,
Under these conditions, the present inventors
cohduet éd rntheashvehreseheck mayg Hdeseoderedfeh&ts Wirth
5 an oral conposition in which polyvinylpyrrolidone is
abdedseévensg24andhéugbberperenior Tak2pg Fetgreatpyins
i nproved even in the neutral range where there is | ow
sanébrh?t }1kEspécﬁaﬁpya WRERUAACBREE o P 1E6nPBS ti on
i n whi yvi nyl pyrrol i done and a basi.c terial of
16°Whi Eﬁ HQCESﬁF§A¥868@8u§e§8?ﬁ?an R3S £HE pH of 10

nor.e dded to, T-5224 and an oral aqueous

SBRUCEORCIRLGRI oR BGF YRR pyr ol fdone 15 added to

T-5224, the abso&g L on_of T 5g§§4m%s fo aﬁt ghg%eof fhat
greatly |nprove8 and Fhe resent nven or's

f%%g%ﬁ%;%%df %g%gfﬁﬁ%h %ﬁrbﬂgﬁn%kg -%%Yﬁ%'!é%@lgﬁ iHs

COARPSLLhOBeC ?953h8589e59§1905¥¥'HMEDKEB@E'done of the
present invention is 20 advantageous as an ora

medpoafji on conposition (1) which can be produced

wi t hout requiring new manufacturing equi pnment; (2)

whi ch can beapeadupeduwehh $i:npheeshepsoned) pubilékation
mai ntai ns stable solubility even with changes in the
peBpb4eheogpstpbiatesti nal 25 tract and of which
gastrointestinal tract absorption is inproved. 5 REST
MODE FOR CARRYIRE-EUT DpEumBWENTE ONdited by The Society

of Powder Technology, Japan/Division of Particulate
Desgign and Preparations "Particle Design and
Pharmaceutical Technology that are useful now" First

edition, Jiho, Inc., September 1, 2003, p. 205-211.

DISCLOSURE OF THE INVENTION
[0004]

There is desired an oral composition (1)
which can be produced without requiring new
manufacturing equipment; (2) which can be produced with
simple steps; (3) which maintains stable solubility
even with changes in the pH of the gastrointestinal
tract and of which gastrointestinal tract absorption is

improved.
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[ 0007] The present invention will be
described in detail below 5The % used in the present
description is % by wei ght unless otherw se noted.

W v%is the weight/volume %at 20C. The pHis the

val ue at 20C. [0008] The neglici nal conposition of the
present 10 invention is an oral conposition containing
TMBERR4 BoORassaVINtheHeoPrardEMS! yvi nyl pyrrol i done
(PVP). More specifically, the present

i byedbion is an oral solid conposition containing
T-5224 or a salt thereof, polyvinylpyrrolidone, and a
basi ¢ nat er Vatlesf thgsahtendi heoBsw veaguesastsohvensars
has the pH of 10 or nore. The present invention is .
afebluftefalnhghEdYS s6FORFER ebft diArAyeTed2bhabr wath
salt thereof and pol yvinyl pyrrolidone. [OOOQL_ ,
28CoRPat eBOTBOERELABILRi WAL CRORPOEVEREHPYRTEh1HBRE ABt

P OF P AT kB PE G e BHOFRE ST o8Ent PG ANt FORCRAELY
i hpraoved .and naintg%ned S Ig9i£5t¥ of . the

| ,
harafy SOl ubre 05237 'R the nedt?al "rahge "ahd 25 OV

??ég‘ggi%?E\é\!\gZﬂgﬁ%gggyl%w&ggﬁdan ﬁ]éa%, golid caﬂgosition

ereof used Int resent 1 nvention

can QﬁiBﬁoﬂaﬁﬁgiﬁylbyﬁrgﬁiﬁeﬂedgﬁar5b89sh8 material of
| nt ernati onal “ Pubticati on Nunber 03/042150 6

PRRDPEh et hef OF w@¥BMBLBeous solution HAE 8ABUBH 8F 10 or
T-5224 contained in the oral solid conposition of the

pheBENkré NYEAEH0Bo1 $-0234 580610Ent BeatoapasblitoBplandon
preferably 1-30% 5Wth regard to the T-5224 or a salt
t herebi chwhehyirsopkpgraveigoesens ffidedexanple224, the
geonetric isoners and tautoners and the like), the
prlesenptiouvenfi nSkA¢| wdesfohedet osbargseatng tthproved,
present invention also includes solvates, hydrates,
awdd vialne opsegoner ysvantpre hadngompleted the present

invention.

ADVANTAGES OF THE INVENTION
[0006]

The T-5224 oral composition containing the
polyvinylpyrrolidone of the present invention is
advantageous as an oral medication composition (1)
which can be produced without requiring new
manufacturing equipment; (2) which can be produced with
simple steps; (3) which maintains stable solubility
even with changes in the pH of the gastrointestinal
tract and of which gastrointestinal tract absorption is

improved.
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[ 0010] Exanpl es of the "basic material of
which the 5 w v% aqueous sol ution has the pH of 10 or
nore" i nclude sodi um hydroxi de, potassi um hydroxi de,
sodi um 15 car bonate, potassium carbonate, megl um ne,
argi nine, and arginine hydragtes, and salts thereof,
and the like. Preferred exanpl es include L-arginine
apdsa hydeatert brRreviNGcaodTpuhassNUBRNTaoNonat e. More
preferred exanples include L-arginine and a hydrate
theoeoi. 20For substances having optical isoners such
as arginine and the like, this can he the optica

i somers suchhaspkepsoheinventionsyidd, bai gegregbed in
thereof, and hydrates thereof. The m xture amount for
tfetpasi behaverial is 25 0.1-30 weight parts with
respect to T-5224, and preferably 0.5 to 10 wei ght
parts, and hBfe® pPéF@réBl§h§ PESBeRE| §RECPAPELON] 661 %] bY

ZY’%FggB: Pal‘éﬁrthEPtg'd Pskes FphEd L?'eiv R i vhel on i< not
_ P8 v
DG Y9y Py FPBI Puhe?R 30, “BoT i i poY of HHshe™k 28

ﬁgOBQ yvi nyl pyrrolidone K-17, and the |ike.
T ture anmount of ponV|nyIpyrroI|done is 0.1-30

wei ght part gpu &@d&s.%ﬂgﬁt cgfapzs%zénae@ 'tﬁe%v%&%%ﬁ?l y
0.1-6 weight parts, nore preferably O

wehgbhcPaht $s Al 8R42] composition cohBathener alsseki dr a
conposition of the presen? i nvention, an excipient can

bgafyrthereaddgtd Eéagﬂhﬁ§lp§rQ6QEﬂbﬁétSPW@¢LUde sugar
al cohols such as erythritol, mannitol, xylitol, and
sorbitol, 1Moaadspheifikellgygahe puebeas whivkatsoht is
sugar, pomdered sucrose, |lactose, and glucose and the

| akepreychbotierdt comppssuchnasocateyoliodeftbRR4 or a salt
P-cycl odextrin, y-cyclodextrin, hydroxypropyl
OtbgckolexpelwyiandpyulrPobdoyk  ebhdr aPbapdlconexeriipl of
sodium and the like; 20 cellul ose such as crystalline
cenfghosBeahdwWhiVEr 8KgsHEl BPABLEER brﬂéséheaﬁ&y Phel0 or

i ke; and.  starches such as corn starch, otaho st arch,
aﬁﬂrﬁregghﬁtPﬁ?%@&tsﬁﬁVEHtlﬁﬁdl?hélﬁpkén Wreh PEYEFYS

hese exci pi ents,
iut?on con a?n&ng T-5224 or a salt thereof and

polyvinylpyrrolidone.
[0009]

Compared to the medicinal composition which
does not contain polyvinylpyrrolidone and a basic
material, the oral solid compoéition of the present
invention had improved and maintained solubility of the
hardly-soluble T-5224 in the neutral range, and
absorption was greatly improved.

The T-5224 or a salt thereof used in the
present invention can be produced by the method

described in International Publication Number 03/042150
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one type or two or nore types in conbination can be 25
added. Preferabl e excipients include water-soluble
exci pi ents such as sugar al cohols, sugars, and
cycl odextrins, and the |ike. For sugar al cohols,
manni tol, for sugars, |actose, for cyclodextrins, p-
8 cycl odextrin and hydroxypropyl P-cyclodextrin are
fosthierepr eferredample. The anount of
exci pient added is not particularly limted, and an
amount cor respoadongtt of 5TtHe24 ocontained is hddedral
[ 0013] In the oral solid conposition of
t hel pd esenpos hventi of, thddpreévest t haveareonypechl y50%
used in nmedications can be used within the range that
deesthotcaoreateiPer eanilt Areherapiect-6P%t he present
i nvention. For such additives, exanples include
di si nt egr an¥3th b RAREg E@eﬁ?% Trﬁ%ggc%ﬁtg S?éEtEhereOf'
correctives, colorants, orlqg ints surface

A

a%??%elﬁﬁ@%¥§ aE%aPFﬁﬁeﬁﬁe Gst PEPYEFS Gnd

the i ke. es of dIS te ran clu
carne %s%nggg?ﬁg o058 24 C|un]gcgoLCa#ﬁelpgggeggdlum

%?89%%5ﬁr£ cﬂu %8'@58se°£8§88¥%gogﬁd Lﬁ ?PQQE%EUted

OXYypropy ul ose and pregel attnize

ﬁféﬂtl aiQS ihgf d@QE%QPEAEéSth§E§?PéQd'QﬂdaGQEEéus

ydroxypropy carnel | ose sodi um

aggyggghyingefgyﬁgse and the like.
Exanpl es of lubricants include stearic acid, nmagnesium

stfear@t e, calciumstearate, talc, hydrated 25 silicon
di oxi de, light anhydrous silicic acid, and sucrose
esters of fekayphesdsf and thesickeaterial of which the
Exanpl es of taste correctives include aspartane,

sacehat | agiestevsal ut hanmbés nthandd Ofatesakfanee"

pot assi um and the |ike.

include sodium hydroxide, potassium hydroxide, sodium
carbonate, potassium carbonate, meglumine, arginine,
and arginine hydrates, and salts thereof, and the like.
Preferred examples include L-arginine and a hydrate
thereof, and potassium carbonate. More preferred
examples include L-arginine and a hydrate thereof.

For substances having optical isomers such as
arginine and the like, this can be the optical isomers
such as L-isomer or D-isomer, mixtures thereof, and
hydrates thereof.

The mixture amount for the basic material is
0.1-30 weight partes with respect to T-5224, and
preferably 0.5 to 10 weight parts, and more preferably
1 to 6 weight parts.

[0011]
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Exanpl es of colorants include titanium dioxide, red
ferric oxide, yellow ferric oxide, black iron oxide,
food red No. 102, food yellow No. 4, and 5 food yell ow
No. 5, and the |ike. Exanples of flavoring agents

i ncl ude essential oils suchyas orange oil, lenon oil,
mnt oil, and pine oil, and the |like; essences such as
or ange essemhe, ppeppenyipyresiedons anddt he khkepral
flavors such 10 as cherry flavor, vanilla flavor,
fsalidf tawposibhdnt hé thkeprpewder iavenatipo mat arral s
such as apple mcron, banana m cron, peach m cron,
sP@ﬁVb@ﬂl?rhYcﬂéﬁltaﬁd bﬂéngéampéﬁgnlnahudﬁhe i ke:
and_vanillin and ethyl vanillin, and_the
1BEKEHPRESPHFr ki flane gcfﬂpvepaégﬁﬂgﬁﬁwaaé léeaﬁu 25
lauryl sul fate, dioct sodi um sul f.os
p%P?sE?%EYénﬁﬁHYEBP}6%98?h§r%ﬁe AYdr 6 8n ﬁ 8 cast or

nts i clude

gblhnggx;Bfg%;$gﬁEPﬁ§ng@PPﬂ ogiog§h¥%68?iyvrro Tadhe is
et hackyl 2t g £opalymer, By aaipgalkyl, reLhacrylate.

copolyner OSE, aceta
hyd I I
ot ki, Eoiu g s o

cggogygggggp p8pds25 nethacrylic acid copolyner S, and
t he Exanpl es of pl asticizers include

tqo@i@yl citrate, Macrogol, triacetin, and propyl ene
glycol, and the like. 10 These additives
are used singl yher otwd eblhar eohppestava ednbheegragent
used. The addition anobunts are not particularly

| invéetdioandadepradphgnoncthebebfeethee, atilese can be

m xed so that their effects are 5 adequately

expressed. ER@tples of excipieggsbngntornel stipemw alcohols
addi tives such as nedically allowabl e_excipients,
cavnehens, exnghai Fadnt ¥anaadol heXVikeods Redearbikel,

or al SO|Id conposition of the
and the like; sugars such as white soft sugar, powdered

sucrose, lactose, and glucose and the like;
cyclodextrins, such as a-cyclodextrin, P-cyclodextrin,
y-cyclodextrin, hydroxypropyl P-cyclodextrin, and
sulfobutyl ether P-cyclodextrin sodium, and the like;
cellulose such as crystalline cellulose and
microcrystalline cellulose, and the like; and starches
such as corn starch, potato starch, and pregelatinized
gstarch, and the like. With regard to these excipients,
one type or two or more types in combination can be
added. Preferable excipients include water-soluble
excipients such as sugar alcohols, sugars, and
cyclodextring, and the like. For sugar alcohols,

mannitol, for sugars, lactose, for cyclodextrins, B-



10

15

20

25

10 present invention can be used as a formulation in
tabl ets, capsules, granules, fine powlers, powders,
rapid disintegrating tablets, fornulations that are
di ssol ved before use, dry syrups, or powder
formul ations, and the |ike.gWth the conmposition of 15
the present invention, in order to have T-5224 which

i syalbdedtyisohnlll aydubsyancpyii Bsoyueddekthin the
gastrointestinal tract and to maintain this condition,
t herfh&22dretherbdsi c material, and the

pol yvi nyl pyrrolidone which are the constituents are 20
pref erabl y Thechosentonfackcirsenexadpee, i8abbét s,
capsul es, and fornul ati ons whi ch have passed through a
gpanbiaviorlpr béwssefygr andl 88, aMPRELgFRRUPERONFSREEFS,
rapi d _di sintegrati ng tablets formul ati ons which are
dF 8of VEUUHBEOPR t18e2ddRY-syrup or powder

? ng% tions, 25 and the like) are preferred. Mre

p 8p ed are tablets and capsul es. Further preferred

are tablets the oral 80118 58%589 8& %dgknhﬁgggEEg?gt

dosage, and Hosage ffeqtiency arersar accor

Rgﬁvgﬁ?18£ ;&dgeﬁbggtﬁhago%¥g %EHEa%§9du§¥Hp ane.

t he ‘anount for ex I cal ef f ect

'ﬁeagebet§hsregnOBgeugeddWYtﬁgﬁ eM@rraﬁgerehaklaggsp%bt
day, and for a nornmal adult, for T-5224] 1-2000 ng is

SiadatpbstefedndiMbded raver o@nNehti BReBENOVEhvERYELAl.
times per day. [0015] The nethod for naking the ora

spbidsaenpadit toesf thamplesenhciloventiieinteb@aats,
formulation 10 is not particularly limted and is

| phéiregt edehy st heubeimahtaet hedse konrtrbhetdase, of

tabl ets, exanples include nethods in which tabl et
pcessranteondlievediafit epevteat Engfgranakatiezd maeatisal

by fluidized bed granul ation, wet granul ation,
agD@éEnGnagﬁaﬁabaﬁndnp1§§téﬁyzgr§napdtFbﬁ lé%ﬁrudung
granul ation or the like, and a direct tablet press

net hod i n wWEKeMPLRE @6nﬁé§FﬂF6ﬁrﬁ§tﬁt%§§1&ﬁ& £apmed Lose,
press is conducted directly E&the caée of capsul es,

e?ﬁﬁﬁ?%%O?ﬁCFﬁaélﬁﬁwhSHQSFﬁrWﬁ RSE€afSALEE aFEIMM ed
d t I 20 di tl t.h
c%hﬁSgﬁ NCO ﬁEgErE%OEBPgédSBﬁpO %%I ﬁbgF tH% %tesent
t b
B R N L o e S e
iétQESB?rgﬁQ tfRdia,direct tablet pressing

Examples of the binding agents include
hydroxypropyl cellulose, carmellose sodium, and methyl
cellulose, and the like.

Examples of lubricants include stearic acid,
magnesium stearate, calcium stearate, talc, hydrated
gilicon dioxide, light anhydrous silicic acid, and
sucrose esters of fatty acids, and the like.

Examples of taste correctives include

aspartame, saccharine, stevia, thaumatin, and
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25 met hod whi ch uses water-soluble directly
conpressible excipients is nore preferred. The

wat er - sol ubl e directly conpressi bl e excipients include
directly conpressible |actose, directly conpressible
mannitol, 12 directly conpgessible sorbitol and the
Iike. For the directly conpressible
exebputhhmedpbeakkyutonpdessebl ekgmnnitol is
preferably used. Wien producing by the direct tablet
press 5 net Ardmp$engok- avfjpnanesasnthedbasicamatiari al
of which the 5 w v% aqueous sol ution has the pH of 10
odipwide, preflefabryc tabflet peésswnfersicondideedblack
usi ng Larglnlne hydrate or a noisturized product of
LarginPreédeandcpencdr YPnglfRi stordr yhétopr Bper fedang
10 conducting tabl et preSS|n usi ng L-arginine hydrate
oﬁoﬁﬁlgﬁhFPYeHOpréduéP ofhe- g?b?nlne and noi sturi zed

product of V|n yre | i done, and then d |ng By
t abl et pres épﬁ§ Lfgﬁﬁpﬁﬁﬂg ﬁ?ﬁPEFelﬁFEé

AL APt B PR LB
[Q & ine 01%aland gﬂnpﬁgﬁgftgsgggcgga% % ggugrange

on con n|ng sol U ZE€rs or so

Qéﬁ éUCE 9%?5 X¥BEQH¥E ”ﬁhﬁykﬁg'thgsefﬁggors such

yet yfe 20 6000 e oral aqueous sol ution

0£stBEeP%?S%B&vbQVGOEh9mlﬁa§lQG@@t|thﬂEr9Y§@o and the
solubility maintenance effect and stability mntﬁ

respect pbRdehangesat Ncphatandalyr shenmEeapbhe micron,
absorptlon of T-5224 is greatly inproved. 25[0017]

Thendn52d4cobna pabtht heeeoh, usedaiwbethe aialoagueads
solution of the present invention is produced
acctandengitoohheandt hbd tiekeri bad vanihilénnahdorahyll13
Publ i cati on Number 03/042150 panphl et.

Thenahbiunt endTtB224ikent ai ned in the oral aqueous
solution of the present invention is 0.001-50 wv%
with respecEX@@pEﬁé of aPunfaceuscEsyVat peAants include
preferabl 0.01-20 W v% Wth_regard to

t he ?U@2§QUBY1asgéﬁﬁt?he@é@FtY&héﬁdFEEnéPéfﬁ?écﬁﬁéééﬁt

ric isoners and _tautonmers and. the
Ly SO RBLE a8 oL ke ke BT Fre | HeEoPraaEers GREFEY

and. t he Hrgﬁ % %O i nventi on al so i ncl udes sol vat es,
hyHr at 28 arfous crystalline forns.

Examples of coating agents include
hydroxypropyl methylcellulose, aminoalkyl methacrylate
copolymer E, aminocalkyl methacrylate copolymer RS,
ethylcellulose, cellulose acetate phthalate,
hydroxymethyl cellulose phthalate, methacrylic acid
copolymer L, methacrylic acid copolymer LD, and
methacrylic acid copolymer S, and the like.

Examples of plasticizers include triethyl
citrate, Macrogol, triacetin, and propylene glycol, and

the like.
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[0018] The pol yvi nyl pyrrolidone used in

the oral solid conposition of the present invention is
not 15 particularly limted, but exanples include

pol yvi nyl pyrrol i done K-30, polyvinylpyrrolidone K-25

and pol yvinyl pyrrolidone K+k7, and the |ike. The

m xi ng anmount of pol yvinyl pyrrolidone is 0.1-100

wei ght part Shesthaddspectst ard- 62284 singhe sal two or
thereof and is 20 preferably 0.5-20 weight parts, and
mooeeptgbesablky totmbinedwenghtispdrt sThg08dgjition amounts
The oral aqueous solution of the present invention can
beréonatl pectibyleneystandaed. nenflodsranding Py nbe
limted. For exanple, T-5224 or a salt thereof and
pePyorRyVeyr EBEEBoABNAPE Bi%S8l FedtPAta Rhadtieghisects are
sol.vent. Preferably, this is dissolved in an aqueous
sBRGERREPAYWAKBREESBYsi c material is dissolved. 14
E;ggg s of basic material include potassiun

h %1 d sodlun1hydrOX|de magnesi um hydr oxi de,
sodlun1b|ca bonat CLLr .

and Larglnlge gbf ?EH 8. éﬁéﬁgagégloﬁgh g %hglfally

tEﬁlé@éHh&'QQc?ﬂHSHEé SBSH%EQEscaQPﬁeﬁﬁ?hHﬁESd ﬁhﬁhtﬂe

ust e oral aqueous

S@kHé'QQ Atebbg, pEﬁéGBEain%@TEHOth%oQE€ESBaBEyt%et0
0, nmore preferably 3

|ﬁré§§n@r§hv@HH$©HSc§§|EE'QBleaEhQ presanhciBMenki on,
additives that are typically used in nedications can

beabsedsw thppul be, r gpgaulBat doas powdenber pewdewst h
the effect of the present invention. 15 For such
addpidvéssiexagpbesngnthbiletpH &diusietspnbashet are
correctives, flavoring agents, surface active agents,
adtssolubdl beépseandet héryi kgrups, or powdeExanpl es of
pH adj usters include hydrochloric acid, citric acid,
gfgrimmbatsgnei nppdathd, laket i cWathdtheocemppai éoacPd,

lactic acid, and naleic acid, and the I|ke , ,
the present invention, in order to have T-5224 which is

a hardly-soluble substance dissolved within the
gastrointestinal tract and to maintain this condition,
the T-5224, the basic material, and the
polyvinylpyrrolidone which are the constituents are
preferably in close contact. For example, tablets,
capsules, and formulations which have passed through a
granulation process (granules, fine granules, powders,
rapid disintegrating tablets, formulations which are
dissolved before use, dry syrup or powder formulations,
and the like) are preferred. More preferred are
tablets and capsules. Further preferred are tablets.
The method of administration, dosage, and

dosage frequency are selected according to the age of
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Exanpl es of taste correctives include aspartane,
saccharine, stevia, thaumatin, and acesul fane
pot assi um and the |ike. 25Exanples of flavoring agents
i nclude essential oils such as orange oil, |enon oil
mnt oil, and pine oil, andithe |ike; essences such as
or ange essence, pepperm nt essence, and the |iKke;
fbavbdestsuchodibwasgbher aydf Eamptomgani NbambLayor the
fruit flavor, and the like; aromatic powder such as
appbenni Eponexbahahangi thennegéagh aftech, istrawberry
m cron, and orange mcron, and the like; and vanillin
aﬁ@méﬂh§FeV9ﬁ|Pn¢ﬁ te dhdigpd PYRE. several times per
anpl es _of surface active_agents include sodi um
|%®Yy|a§@|#%¥ea BPEERY| 2dBdFunf et Fo38éei naré000 mg is
pol.ysor bate an ol yoxyet hyl ene_hydrogenat ed cast o
o?@%l%hﬁt?ﬁ%g gk d%%e%&ﬁﬁ|%§eoF ol dbi PYZEr SEVRERUde
purified water, ethanol propyl ene glycol,
p%f?%?h@?gn 2Ytycol, glycerin, and the Iike.
TF dditives are used singly or two or nore types
are conbi ned and used. The mi xi ng anmounts 15 are not

particul arl y,Li gLt fdg 9 g H& g Eg?°8r5E9s8Ph80tive’

these can be ni xed so t at t ects are

H?@é?tYoﬁXQEe§ﬁ§dprégggﬂ]1ﬁ$éﬁgléﬂrﬂH£@thoﬂormulatlon
additives such as nedically 20 all owabl e exci pi ents,

CaE Ihéf SpadPdcdl hUept simanddat Bedl i keiapl agededd bhethe
oral aqueous solution of the present invention can be

usetmas Betodul at tANthe sakdt bONSabi¥tEpSexhepbeades,
and the like. In addition, the nethod of

atine hié¢ ra¢ tloods dbsagkichntdaBbetdopagesf t equendycaed

sel ected according to the age of patients, body

wef ght | canat syapyoasul Abedahiyeriae hypahuifored bed
exhi biting the nedical effect is

granulation, wet granulation, agitation granulation,
dry granulation, extruding granulation or the like, and
a direct tablet press method in which the composition
is mixed and tablet press is conducted directly. 1In
the case of capsules, examples include methods in which
capsules are filled with granulated material or
directly with the composition. The oral solid
composition of the present invention can be pulverized
and used if necessary.

When producing tablets, the direct tablet
press method is preferred, and a direct tablet pressing
method which uses water-soluble directly compressible
excipients is more preferred. The water-soluble

directly compressible excipients include directly

compressible lactose, directly compressible mannitol,
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adm ni stered once to divided over several tines per
16 day, and for a normal adult, for T-5224, 1-2000 ny
is adm ni stered divided over one tine or over severa
times per day. [0022] 5Next, the advantages of the
present invention are explained with the follow ng
test exanples. Test exanple 1: Dissolution test (ora
sdirdccopposinpirespibde thebsanpl esd the ¢akposition of
exanple 1 10 and the conpositions of Conparative
exanpl es 1 For3ther diusetilyAkbmpfteshebdanpkedparat,
tabl ets containing 10 ng of T-5224. The
t dsrerasycennnEEedinéeomanngtrd thRerTgpanabey used.
Phar macopoei a di ssolution test paddl e nmethod, 15 the
paddl e revolliERoRTRARBEFIWRE 5bCr PireThe t8RABLeBTREFe
Iaced in 250 pL of .the 1st for di si ntegratio
t@%F hgg PﬁéngaﬁaﬁggénPﬁﬁrﬁﬁcﬁbﬁe gsigngetRrdadast wWhich

ohbt LS RS EeREL ERr b B B2eVLhenghiot, o Pf—‘n@%f
PelhdrReLy S Lebi Sl BauLIRy, éé? oBhfbe e’ ulthoer- |

S%%gﬁn?néuﬁgBEEtéoo?‘QUE8§stﬁ§§%@8 %%édﬂkg(h%st-sa”p'e

sanpl e solution was coflecte

p§£g9ﬁhﬁé'|¥ndTBﬁeH'§§9hHg QﬂléateFGQQhle ¥e§%%4ewa§s
eterm ned by optical density nethod. Tﬁe results

agénahewnngntashke ére%@@ﬁ%]uslﬁg[IaEkglhhnblﬁ?d@%te or
di ssol ution sanple 15

moisturized product of L-arginine and moisturized
product of polyvinylpyrrolidone, and then drying. By
tablet pressing using L-arginine hydrate or a
moisturized product of L-arginine, physical stability
such as tablet hardness and the like is improved.
[0016]

Compared to the oral agueous solution
containing solubilizers or solubilizing agents such as
hydroxypropyl methylcellulose and polyethylene glycol
6000, the oral aqueous solution of the present
invention has greatly improved solubility maintenance
effect and stability with respect to changes in pH, and
furthermore, the absorption of T-5224 is greatly
improved.

[0017]

The T-5224 or a salt thereof used in the oral

aqueous solution of the present invention is produced

according to the method described in International



m nutes45 (pl11l.2) mnutes (pl15.6) 90 m nutes
(pH6.8) exanple 1 18.5 61.9 53.8 conparative exanpl e
10.10.509.3 conparative exanple 2 0.3 0.8

13
Pﬁblication Number 03/042150 pamphlet.

The amount of T-5224 contained in the oral
agqueous solution of the present invention is 0.001-50
w/v% with respect to the oral agqueous solution,

5 preferably 0.01-20 w/v$%.

With regard to the T-5224 or a salt thereof,
when isomers are present (for example, geometric
isomers and tautomers and the like), the present
invention includes these isomers, and the present

10 invention also includes solvates, hydrates, and various
crystalline forms.
[0018]

The polyvinylpyrrolidone used in the oral
solid composition of the present invention is not
15 particularly limited, but examples include
polyvinylpyrrolidone K-30, polyvinylpyrrolidone K-25
and polyvinylpyrrolidone K-17, and the like. The
mixing amount of polyvinylpyrrolidone is 0.1-100 weight
parts with respect to T-5224 or the salt thereof and is
20 preferably 0.5-20 weight parts, and more preferably 1
to 10 weight parts.

[0019]

The oral aqueous solution of the present
invention can be formulated by the standard methods and
25 is not limited. For example, T-5224 or a salt thereof
and polyvinylpyrrolidone are dissolved in an aqueous
solvent. Preferably, this is dissolved in an aqueous

solvent in which a basic material is dissolved.
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8.4 conparative exanple 3 0.2 1.6 22.9 [0024]
The tabl et of exanple 1 containing T-5224,
pol yvi nyl pyrrol i done, and L-arginine showed good
dissolution in test solutions in the acidic and
neutral 5 range as conpared4 o the tablet of
Conparative exanple 1 which does not contain
pBkymphgkpyfrbhedonmaandikar ghoinde padatbéumahldrortde,
Conpar ative exanple 2 which contains
pebgvimyhpyresiddponeagndsdoeshpdrogddéeai aodangi ni ne,
and the tablet of Conparative exanple 3 which 10
cbhtarhenatay geaflhemahdctoes . nepdtont aiprate, and L-
pol yvi nyl pyrrolidone. [0025] Test exanple 2:
DrsSolbfEeon2bdstheotakesol i d conposition) 15For the
sanpl es, the conposition of exanple 2, conposition of
exanpl e 3, aRd2EBhposhti b BH ebnpifatrielExBappagyeous
were used.. Al .taplets

4-7 | .of th I
cORtBFhPRGC10 R 3@9$§g§§4§?98 aespﬁye‘%gJuSteafhe same pH

varyi ng di ssplutjon.test was,20 conducte s in_th
Vst oxanpi 515 Phnar, 686 PE%Lr daifoln bR vEipR ok Ehe

[89§§int1§nL!§Pk8n21s preferably 1 to 10, and more
preferably 3 to 9.
[0020]

In the oral aqueous solution of the present
invention, additives that are typically used in
medications can be used within the range that does not
interfere with the effect of the present invention.

For such additives, examples include pH adjusters,
taste correctives, flavoring agents, surface active
agents, and sclubilizers and the like.

Examples of pH adjusters include hydrochloric
acid, citric acid, glycine, succinic acid, acetic acid,
tartaric acid, lactic acid, and maleic acid, and the
like.

Examples of taste correctives include
aspartame, saccharine, stevia, thaumatin, and
acesulfame potassium and the like.

Examples of flavoring agents include
essential oils such as orange oil, lemon oil, mint oil,
and pine oil, and the like; essences such as orange

essence, peppermint essence, and the like; flavors such



10

15

20

25

sanple tine of dissolution 15 m nutes (pHL.2) 45
m nutes (pH5.6) 90 m nutes (pH6.8) exanple 2 55.9
81.1 93.3 exanple 3 47.1 68.3 76.2

15
as cherry flavor, vanilla flavor, fruit flavor, and the
like; aromatic powder such as apple micron, banana
micron, peach micron, strawberry micron, and orange
micron, and the like; and vanillin and ethyl vanillin,
and the like.

Examples of surface active agents include
sodium lauryl sulfate, dioctyl sodium sulfosuccinate,
polysorbate and polyoxyethylene hydrogenated castor
0oil, and the like.

Examples of solubilizers include purified
water, ethanol, propylene glycol, polyethylene glycol,
glycerin, and the like.

These additives are used singly or two or
more types are combined and used. The mixing amounts
are not particularly limited, and depending on the
objective, these can be mixed so that their effects are
adequately expressed.

[0021]

Using formulation additives such as medically
allowable excipients, carriers, and diluents, and the
like as needed, the oral aqueous solution of the
present invention can be used as a formulation in
solutions, syrups, lemonades, and the like. 1In
addition, the method of administration, dosage, and
dosage frequency are selected according to the age of
patients, body weight, and symptoms. Normally, the
amount for exhibiting the medical effect is

administered once to divided over several times per
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conparative exanple 4 6.1 10.6 20.6 conparative
exanple 5 0.1 2.1 14.3 conparative exanple 6 0.1 1.6
11.4 conparative exanple 7 1.4 10.4 18.3

16

day, and for a normal adult, for T-5224, 1-2000 mg is
administered divided over one time or over several
times per day.
[0022]

Next, the advantages of the present invention
are explained with the following test examples.
Test example 1: Dissolution test (oral solid
composition)

For the samples, the composition of example 1
and the compositions of Comparative examples 1 to 3
were used. All of the samples are tablets containing
10 mg of T-5224.

The test was conducted according to the
Japanese Pharmacopoeia dissolution test paddle method,
the paddle revolution number was 50 rpm. The samples
were placed in 250 mL of the 1st Fluid for
disintegration test of the Japanese Pharmacopoeia, and
this was stirred for 30 minutes (test solution pH 1.2).
This was a method in which the pH was changed over time
by adding, after 30 minutesg, 125 mL of 0.2 mol/L
disodium hydrogenphosphate (test solution pH 5.6), and
after a further 30 minutes, adding 125 mL (test sample
PH 6.8). The sample solution was collected
periodically. The dissolution rate (%) of T-5224 was
determined by optical density method. The results are
shown in Table 1.

[0023]
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[0027] The conposition of exanple 2 in
which Larginine is added as the basic nmaterial and the
5 conposition of exanple 3 in which potassium
carbonate is added exhi bited inproved di ssolution as
conpared to the conposition-of Conparative exanple 4

i n which sodi um bi carbonate, which is a basic materi al
off Tabiehi1the 5 w v% sol uti on has pH of |ess than 10,
is added, 10 the conposition of Conparative exanple 5
i nwhich glycine, which 'S a W&ﬁ%bYoﬁcdﬁgéblutlon

wat er - sol yhhg addi tive, 0 L8 COMRIS L hRPS
of Conparat|ve exanple 6 % .ﬁ§(§xanplgpg%|§)

nagne3|u glan1noneta3| ca i &h Are baS|53 8

gFParativa S8™Rot Wi ssol Q/el i n "water’-re added -3

[OG?E?aqeé'sltveeﬁéﬁffﬁP%632 Di ss®iltion test: oral solffd*

BREF 2OFBPL1¢ he sanpf

exanples 8-11 and Conparative exanple 9 and

&En@grztive exanple 10 were used. All of the sanples
fablets or 19 capsul es containing 10 ng of

T-5224. The t 0 car

to the JapanggetﬁH%Fﬁagg %%%amgésgoﬁggggﬁg g e %3%

"g&hggln”ﬂ%&@g?haoﬁ YOLHK B0 aRYTRThRR oRAr %‘o The

rep ace valn buffer

SQHEEb@HtQEnpHn6t§s@ngo§htﬁﬁﬁg far 3@ Eb@@ﬁ%sanﬁe%kutral
solutions were collected periodically, and the

dk§ﬁ?EUéboaoﬁﬁbgeﬁ%iooﬁhg 53B4cvere dephmafedeb¥xample
spectrophotonetry. The M| vai ne buffer solution of pH
618wnashpaepar adtusbRgald BolyRahi/ll peirtioil ¢ daeied agudd .-
0.2 nol /L dibasic sodi um phosphate and adjusting to pH
6aBgiahdet hendeshkt sabletsbdwdompatablioe3 exp®®2@] 2 which

[ Table 3] tine of dissolution
contains polyvinylpyrrolidone and does not contain L-

arginine, and the tablet of Comparative example 3 which
containg L-arginine and does not contain
polyvinylpyrrolidone.
[0025]
Test example 2: Dissolution test (oral solid
composition)

For the samples, the composition of example
2, composition of example 3, and compositions of
Comparative examples 4-7 were used. All of the samples
were tablets containing 10 mg of T-5224.

The same pH varying dissolution test was
conducted as in the test example 1. The results are
shown in Table 2.

[0026]
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sanpl e 15 m nutes30 m nutes exanple 885.1 83.2

exanple 986.0 85.1 exanple 1074.8 91.7 exanpl e
1178.7 76.1

18
[Table 2]
time of dissolution
sample 15 minutes 45 minutes 90 minutes
(pH1.2) (pHS5.6) (pH6.8)
example 2 55.9 81.1 93.3
example 3 47.1 68.3 76.2
comparative example 4 6.1 10.6 20.6
comparative example 5 0.1 2.1 14.3
comparative example 6 0.1 1.6 11.4
comparative example 7 1.4 10.4 18.3

[0027]

The composition of example 2 in which L-
arginine is added as the basic material and the
composition of example 3 in which potassium carbonate
is added exhibited improved dissolution as compared to
the composition of Comparative example 4 in which
sodium bicarbonate, which is a basic material of which
the 5 w/v% solution has pH of less than 10, is added,
the composition of Comparative example 5 in which
glycine, which is a weakly acidic water-soluble
additive, is added, and the compositions of Comparative
example 6 and Comparative example 7 in which anhydrous
dibasic calcium phosphate and magnesium
aluminometasilicate, which are basic material that do
not dissolve in water, are added.

[0028]
Test example 3: Dissolution test (oral solid
composition)

For the samples, the compositions of examples
8-11 and Comparative example 9 and Comparative example

10 were used. All of the samples were tablets or



conparati ve exanple 957.8 61.3 conpar ati ve exanpl e
100.0 1.4 15 [0030] The conpositions in which
pol yvi nyl pyrrol i done was added at a weight ratio of
0.3

18
capsules containing 10 mg of T-5224.
The test was conducted according to the

Japanese Pharmacopoeia dissolution test paddle method.
The paddle revolution number was 50 rpm. The samples

5 were placed in 900 mL of a McIlvaine buffer solution of
pH 6.8 and stirred for 30 minutes. Test solutions were
collected periodically, and the dissolution rate (%) of
T-5224 were determined by spectrophotometry. The
McIlvaine buffer solution of pH 6.8 was prepared using

10 0.1 mol/L citric acid and 0.2 mol/L dibasic sodium

phosphate and adjusting to pH 6.8, and the results are

shown in Table 3.

[0029]
[Table 3]
time of dissoclution
sample ; "
15 minutes 30 minutes

example 8 85.1 83.2

example 9 86.0 85.1

example 10 74.8 91.7

example 11 78.7 76.1

comparative example 9 57.8 61.3

comparative example 10 0.0 1.4
15 [0030]

The compositions in which
polyvinylpyrrolidone was added at a weight ratio of 0.3
times weight (example 11), 0.5 times weight (example
8), 1 time weight (example 9), 3 times weight

20 (Embodiment 10) exhibited improved dissolution as
compared to the composition of Comparative example 9,

in which L-arginine is added at three times weight with
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times weight (exanple 11), 0.5 tines weight (exanple
8), 1 tine weight (exanple 9), 3 tinmes weight 20
(Enbodi nent 10) exhi bited i nproved di ssolution as
conpared to the conposition of Conparative exanple 9,
in which L-arginine is added at three tines wei ght

wth 20 respect to T-5224 and in which no

pokgwenyl pyr febkdanends iaddedchand pbeéyednpasiytriron igbne
Conparative exanple 10 in which a capsule is filled
mﬁsha¢d5Q24anﬁO@B$]csmmesﬁtémanpfec¢mp@t35¢watEaampégtlO
(oral solid conposition) For the sanpl es,

t he ¢bApbsit FeRsudE éRafipléesdlviahdT182%ére used. Both
are capsul es containing 20 ng of T-5224. 10The test
mé@oéégducted according to the Japanese Pharmacopoei a

di ssol uti on_test paddl met hod. Th dl e_revol ution
nEﬁﬁEre%ﬁ@p%G ﬁpngl?ﬁgfgﬁﬁﬁpegeﬁérz g?gcéﬂ 116 900 ni

of a_ buf qutlon adjusted to pH 6.8 using 0.025
noP FECEH ?98 acid and 0.05 nol/L 15 di basic sodi um

phosphate, and EHFlegﬁéé%glrggglcaﬁpéglghgﬂgﬁ%f Lestpies

sol uti ons were co perio

di ssgl yti ané?Eeué of gLt 224 Wag 488 8EM-BEd Y ing 20
f P 2fing

spectrop otonetry. e results are shown in
2Q50982F_FJabkl e 4] sanple tine of dlssolutlon 15
m nut es30 m nutes exanple 1790.993. 2 exanple

1884.086. 5 fA@38kst was conducted according to the
Japanese Pharmacopoeia dissolution test paddle method.
The paddle revolution number was 50 rpm. The samples
were placed in 900 mL of a buffer solution adjusted to
pH 6.8 using 0.025 mol/L citric acid and 0.05 mol/L
dibasic sodium phosphate, and this was stirred for 30
minutes. Test solutions were collected periodically,
and the dissolution rate (%) of T-5224 was determined

by spectrophotometry. The results are shown in Table

4,
[0032]
[Table 4]
time of dissolution
sample ; :
15 minutes 30 minutes
example 17 90.9 93.2
example 18 84.0 86.5
[0033]

Both the compositions of example 17, in which
directly compressible mannitol is added as an

excipient, and example 18 in which corn starch is added
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Bot h the conpositions of exanple 17, in which directly
conpressible mannitol is added as an 25 exci pient, and
exanple 18 in which corn starch is added 21 showed
good di ssolution. [0034] Test exanple 5: Dissolution
test (oral solid conpositiegn) 5For the sanples, the
conpositions of exanples 19, 20 and 22 were used. They
askowvapsybed dontainthgn80 ng and 40 ny of T-5224, and
a tablet containing 40 ng of T-5224. The
safe3dissolution test as in Test exanple 10 4 was
conducted. The results are shown in Table 5. [0035]

[ TabFeeBpmpsanpk eDi paelotidinsseprat (enal150hiiAut es30

m nut es exanpl e 1992. 685. 4 exanpl e 2093.197.5 exanpl e
298@P8§9?2038036] The tabl et of exanple 22 and the

capsul e of o
For the samples, the compositions of examples

19, 20 and 22 were used. They are capsules containing
80 mg and 40 mg of T-5224, and a tablet containing 40
mg of T-5224.

The same dissolution test as in Test example

4 was conducted. The results are shown in Table 5.

[0035]
[Table 5]
time of dissolution
sample ; :
15 minutes 30 minutes
example 19 92.6 85.4
example 20 93.1 97.5
example 22 82.8 9%9.2
[0036]

The tablet of example 22 and the capsule of
example 20, which contain 40 mg of T-5224, and the
capsule of example 19, which contains 80 mg of T-5224,
all exhibited good dissolution.

[0037]
Test example 6: Oral administration test for dogs (oral
solid composition)

For the samples, the compositions of examples
4 to 10 and Comparative example 8 were used.

Male beagles (n = 4 to 6 dogs) of weight 10-

15 kg were fasted for approximately 17 hours from the



15 exanpl e 20, which contain 40 ng of T-5224, and the
capsul e of exanple 19, which contains 80 ng of T-5224,

al | exhibited good dissolution. [0037] Test
exanple 6: Oral adm nistration test for dogs (oral 20
solid conposition) 292 For the sanples, the

conpositions of exanples 4 to 10 and Conparative
edappbef8reedeudsedministration. Maiehbeagl esmplers 4F
to 6 dogs) of weight 10- 15 kg were fasted for
appropileat ey 017 lhomgg kbr oh Thé2222 addy whehort@dedsagple
admnistration. Wth the sanples of exanples 4-10, 10
nmgfk§ovpaTab224 grdmpileh st hdOsagpke of Tofpadaviere
exanpl e 8, 30 ng/kg of T-5224 were adm ni stered
opdMipisaered Qé‘ﬁilgbfst r Afiten, adnd rde§yas iongedtied dpgs
m. of water. Blood was collected periodically fromthe

R B
DR R Ga TN 6F o 555 Bt da6 vedThy SPHe A6 e
TRE e o toll BRcERAR! shoM FHerrba e B LAl it
PRBRIBLELILIET, (S UL BRcilln QHCTY8YE s ggpoured

[ Labl g6} cSpBPle GRIPRSI ti efcoh RdM Bisstr aklon (Ral i Quc)
0 of a ng/ kg

mat er1 al contal ne dose mnistration (

10 AVERUE for the plasma concentration-time curve for 0 to
6 hours was determined. The unit for the AUC value is

pg-hr/mL. The results are shown in Table 6.

[0038]
[Table 6]
composition of
administration dose of AUC,..
sample (ratio of material administration
contained) (mg/kg) (pg-hr/mL)
T-5224:PVP:L-arginine
example 4 1: 3: 6 10 0.72
example 5 1: 3: 3 10 0.66
example 6 1: 3: 2 10 0.35
example 7 1: 3: 1 10 0.25
example 8 1: 0.5: 3 10 0.83
example 9 1: 1: 3 10 0.71
example 10 1: 3: 3 10 0.52
comparative capsule filling of
. . 30 0.13
example 8 original drug
15 [0039]

Compared to the Comparative example 8 in
which a dosage of 30 mg/kg was administered orally, the
oral solid compositions of the present invention
(examples 4-10) in which 10 mg/kg were administered

20 orally had greatly increased AUC values.



(11gthr/ L) T-5224: PVP: L-arginine exanple 4 1:3:6
10 0.72 exanple 5 1:3:3 10 0.66 exanple 6 1:3:2 10
0.35 exanple 7

23

[0040]
Test example 7: Solubility in neutral (oral aqueous
solutions)
For the samples, the compositions of examples
5 27 to 29 and the compositions of Comparative examples
11 to 13 were used. All are solutions containing 10
mg/mL of T-5224.
Each sample was diluted with pH 6.8 buffer
solution (prepared using 0.1 mol/L citric acid and 0.2
10 mol/L dibasic sodium phosphate) so that the T-5224
concentration was approximately 100 ug/mL. These
solutions were left standing in a 37°C water bath, and
centrifugation was conducted after 1 hour. The
concentration (pg/mL) of T-5224 in the supernatant was
15 measured using high performance liquid chromatography.

The results are shown in Table 7.

[0041]
[Table 7]
sample time of allowing to stand
P 0 hr 1 hr
example 27 98.8 98.1
example 28 104.4 101.7
example 29 103.1 103.6
comparative example 11 5.9 8.2
comparative example 12 20.8 20.4
comparative example 13 8.6 9.7
[0042]
20 All of the solutions of examples 27 to 29,

which contain polyvinylpyrrolidone, maintained

solubility even when diluted with pH 6.8 buffer
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1:3:1 10 0.25 exanple 8 1:0.5:3 10 0.83 exanple 9
1:1:3 10 0.71 exanple 10 1:3:3 10 0.52 conparative
exanpl e 8
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solution as compared to the solutions of Comparative
example 11, which does not contain additives,
Comparative example 12, which contains hydroxypropyl
methylcellulose, and Comparative example 13, which
contains Macrogol 6000.
[0043]
Test example 8: Dissolution test (oral aqueous
solution)

For the samples, the compositions of examples
30-35 and the compositions of Comparative examples 14
to 15 were used.

The test was conducted according to the
Japanese Pharmacopoeia dissolution test paddle method,
the paddle revolution number was 50 rpm. The samples
which contain 10 mg of T-5224 were placed in 250 mL of
the 1st Fluid for disintegration test of the Japanese
Pharmacopoeia, and this was stirred for 30 minutes
(test solution pH 1.2). This was a method in which the
pH was changed over time by adding, after 30 minutes,
125 mL of 0.2 mol/L dibasic sodium phosphate (test
solution pH 5.6), and after a further 30 minutes,
adding 125 mL (test sample pH 6.8). The sample
solution was collected periodically. The dissolution
rate (%) of T-5224 was determined by spectrophotometry.
The results are shown in Table 8.

[0044]



capsule filling original drug of 30 0.13 15[0039]
Conpared to the Conparative exanple 8 in which a
dosage of 30 ng/ kg was adm nistered orally, the ora
solid conpositions of the present invention (exanples
4-10) in which 10 ng/ kg wergs adm ni stered 20 orally
had greatly increased AUC val ues. 23 [0040] Test
eXa@aplle 8] Solubility in neutral (oral aqueous

sol utions) For the sanples, the conpositions of
exanples 5 27 _to 29 and the conpgsid bengi&olution
Conpar at | ¥8"exanpl es 11 10 I3 WEIE UG Atbsa B0 minutes
Bach samfs fes. di | uted witly gH 6.8 buLfef sol utiogs -
(preparg%aﬁg fig 0.1 mol /L ¢iitic acid %d 0.2 10 ngﬁlg
dibasice§8ﬁpbﬁigiosphate) 5% that the:§i5§24 6.
concent F¥EBHS approxi mat®ly 100 ngAtt:* These °0-1
sol uti off¥efRte 1%ft standi ngfih a 37C WAtér bath, &Ad°
centrif ggarPdbm s conducteW - #ter 1 hSGr2 The 86.5
correrreat venexaate) 16f T-5224 in the sdpérnatant WwWasé
15comgasaréde usiangllei gh per foromance | i quild4 57.6
chr omat ogr aphy. The results are shown in Table 7.
[?8%%%][Table 7] sanple

The examples 30, 31, 33, 34, which are acidic
solutions containing polyvinylpyrrolidone, and the
examples 32 and 35, which are basic solutions
containing polyvinylpyrrolidone, maintain good
solubility as compared to the Comparative example 14,
which is a water suspension, and the Comparative
example 15, which is'a basic solution.

[0046]
Test example 9: Oral administration test for dogs (oral
aqgueous solution)

For the samples, the compositions of examples
36, 37 and Comparative example 16 were used.

Male beagles (n = 4 to 5 dogs) of weight 10-
15 kg were fasted for approximately 17 hours from the
day before drug administration. With the samples of
examples 36 and 37, 10 mg/kg of T-5224 and with the
sample of Comparative example 16, 30 mg/kg of T-5224
were administered orally. After administration, the

dogs ingested 20 mL of water. Blood was collected
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time of allowing to stand O hrl hr exanpl e 27
exanpl e 28 exanple 29 conparative exanple 11
conparative exanple 12 conparative exanple 13 98.8
104.4 103.1 5.9 20.8 8.6 98.1 101.7 103.6 8.2
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periodically from the front leg vein, and after
removing the protein from the obtained plasma with
acetonitrile, the concentration of T-5224 was measured
by the LC-MS/MS method. The area under the curve (AUC)
value for the plasma concentration-time curve for 0 to
6 hours was determined. The unit for the AUC value is

pg-hr/mL. The results are shown in Table 9.

[0047]
[Table 9]
composition of dose of
sample DOE . administration AUC
administration »
(mg/kg)
solution
example 36 (alkaline) 10 0.48
solution
example 37 (acidic) 10 0.49
comparative capsule filling of 30 0.13
example 16 drug substance )

[0048]

Compared to the Comparative example 16 in
which a dosage of 30 mg/kg was administered orally, the
oral solid compositions of the present invention
(examples 36, 37) in which 10 mg/kg were administered
orally had greatly increased AUC values.

[0049]

Next, the present invention will be described
giving examples and comparative examples. However, the
present invention is not limited to these. 1In
addition, in the examples and comparative examples of
the oral solid compositions, T-5224 and L-arginine were

both used as pulverized powder.



10

15

20

25

20.4 9.7 [0042] 20AIl of the solutions of exanples 27
to 29, which contain polyvinylpyrrolidone, naintained
solubility even when diluted with pH 6.8 buffer 24
solution as conpared to the solutions of Conparative
exanpl e 11, which does not ,gontain additives,
Conparative exanple 12, which contains hydroxypropyl
meobybtel | ul ose, and Conparative exanple 13, which 5
cont ai ns Macrogol 6000. [0043] Test exanple 8:
Dissphustomet egsempoeall aqueous sol uti on)

For the sanples, the conpositions of exanples 10 30-35
and t he con§b§|fPéhQW@ﬁQCEﬁparﬂ?ﬂGéeéxéﬁélésxﬁd t 6595mg
wer e used. The test was conduct ed
aeEoFdPAg4t 02¢A8 MdpahedérPhbitncepBErasdPssol aELBRe
test paddl e nethod, the paddle revolution nuEber was
50T F PRt TR é%nﬁF@@ %sgaﬁﬁcﬁOEBniaiﬁ 218 Bg 8f T-5224

I d 25 1st
e Pantdonsn (Fali TaeRt Ak S pinBaEY i Rad 6pBEfa22afa™
t hi smgas ggh&rg earr 30 n&Hutes gtest th%QEhDH
1.5) WhsS5Rethod in ¢R°t was C ange

OMgéht%ﬁf %M afd! A« afESrﬁ§9m”£QBE§§tlﬁ8 gl of

I’ basi ¢ sodi um phosphate (test s%lutlon pH
5T§%1eégdwé£éefo§mgarEES& §95”h§u5%5th@dgbﬁge%%§n§L

test sanp e p . he sanp e sol ution was
T@b%&@keQIEEraoguﬁahlMathg di asahuteencraseo( #n.of This

5224 was determ ned by spectrophotonetry. 25 The
resglil sedr enshawnetB wabhe18. mf0@44b2425chtahke 8]
[0051]
Comparative example 2
The following were weighed and mixed: 150 mg
of T-5224; 450 mg of polyvinylpyrrolidone K-30
(Plasdone K29/32 from ISP Corp.); 1950 mg of directly
compressible lactose (Tabletose 80 from Meggle Corp.);
52.5 mg of crospovidone (Kollidon CL from BASF Corp.) ;
and 22.5 mg of magnesium stearate. This was screened
with a 30 mesh screen and mixed to form tabletting
powder. Tablets were formed from 175 mg of the
tabletting powder with a punch having a diameter of 8.0
mm. This resulted in tablets with 10 mg T-5224
content.
[0052]
Comparative example 3
The following were weighed and mixed: 150 mg

of T-5224; 450 mg of L-arginine (Ajinomoto Corp.); 1950
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time of dissolution sanple 15 minutes 45 m nut es90
m nutes exanple 30 98.4 95.496.4 exanple 31 96.8
92.496.9 exanple 32 100.5 100.096.6 exanple 33

28

mg of directly compressible lactose (Tabletose 80 from
Meggle Corp.); 52.5 mg of crospovidone (Kollidon CL
from BASF Corp.); and 22.5 mg of magnesium stearate.
This was screened with a 30 mesh screen and mixed to
form tabletting powder. Tablets were formed from 175
mg of the tabletting powder with a punch having a
diameter of 8.0 mm. This resulted in tablets with 10
mg T-5224 content.
[0053]
Comparative example 4

The following were weighed and mixed: 100 mg
of T-5224; 300 mg of polyvinylpyrrolidone K-30
(Plasdone K29/32 from ISP Corp.); 1000 mg of sodium
bicarbonate; 1000 mg of B-cyclodextrin (Celldex B-100
from Nihon Shokuhin Kako Corp. Ltd.); 50 mg of
crospovidone (Kollidon CL from BASF Corp.); and 25 mg
of magnesium stearate. This was screened with a 30
mesh screen and mixed to form tabletting powder.
Tablets were formed from 247.5 mg of the tabletting
powder with a punch having a diameter of 8.5 mm. This
resulted in tablets with 10 mg T-5224 content.
[0054]
Comparative example 5

The following were weighed and mixed: 100 mg
of T-5224; 300 mg of polyvinylpyrrolidone K-30
(Plasdone K29/32 from ISP Corp.); 600 mg of glycine;
1000 mg of P-cyclodextrin (Celldex B-100 from Nihon

Shokuhin Kako Corp. Ltd.); 40 mg of crospovidone
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93.0 94.490.1 exanple 34 92.5 90.783.9 exanple 35
90.6 90.286.5 conparative exanple 14 0.0 1.313.6
conparative exanple 15 10.0 41.457.6 [0045]

29

(Kollidon CL from BASF Corp.); and 20 mg of magnesium
stearate. This was screened with a 30 mesh screen and
mixed to form tabletting powder. Tablets were formed
from 206 mg of the tabletting powder with a punch
having a diameter of 8.5 mm. This resulted in tablets
with 10 mg T-5224 content.
[0055]
Comparative example 6

The following were weighed and mixed: 100 mg
of T-5224; 300 mg of polyvinylpyrrolidone K-30
(Plasdone K29/32 from ISP Corp.); 600 mg of anhydrous
dibasic calcium phosphate (Fujicalin SG from Fuji
Kagaku); 1000 mg of PB-cyclodextrin (Celldex B-100 from
Nihon Shokuhin Kako Corp. Ltd.); 40 mg of crospovidone
(Kollidon CL from BASF Corp.); and 20 mg of magnesium
stearate. This was screened with a 30 mesh screen and
mixed to form tabletting powder. Tablets were formed
from 206 mg of the tabletting powder with a punch
having a diameter of 8.5 mm. This resulted in tablets
with 10 mg T-5224 content.
[0056]
Comparative example 7

The following were weighed and mixed: 100 mg
of T-5224; 300 mg of polyvinylpyrrolidone K-30
(Plasdone K29/32 from ISP Corp.); 600 mg of magnesium
aluminometasilicate (Neusilin VS2 from Fuji Kagaku) ;
1000 mg of PB-cyclodextrin (Celldex B-100 from Nihon

Shokuhin Kako Corp. Ltd.); 40 mg of crospovidone
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The exanpl es 30,31, 33, 34, which are acidic

sol utions containi ng pol yvinyl pyrrolidone, and the 5
exanpl es 32 and 35, which are basic solutions
cont ai ni ng pol yvi nyl pyrrol i done, maintain good
solubility as conpared to tdwe Conparative exanple 14,
which is a water suspension, and the Conparative
exaopledah, cohifebmi BAaFbasicp . $0l ahdono [ 6G46kghest um
exanple 9: Oral adm nistration test for dogs (ora
agtieaustsol uthos) was screened wkbh ah@0smaphescrehe and
conposi tions of exanples 36, 37 and Conparative
exanptlet26fnemetabddttiByhbewbeagl eSaphetsqweges faggsy
of meight 10- 15 kg were fasted for approximtely 17
héaps £Penirghefdapeberbleting BRANFRFsYEaR 8BnPUAFth

the sanpl es of exanples 36 and 37, 10 kg .of T-5224
aR8vPEhat A&288RBFeO5f 8Eanf¥ar at Fbéseiﬁggﬁ*ég%}nséa%%ets

Ik f T-522 were administered orally. After
g%ﬁ?ﬁigprﬁ?iiﬁézggeC88§§n ngested 20 nL of water.
Bl 8g7ras collected 26 periodically fromthe front
Iég in, and after renoving the protein fromthe

gggﬁbgggggbgsggam%ﬁg cetonitrile, the concentration

was neasured by the LC-MS/ M5 net hod. The

area Undef_%hgzgﬂfwss(é@@%eﬁe&aEH§oﬁﬁh thgoPhasiBscreen,
concentration-tine curve for O to 6 our s was

deher aspeglg dhecyai tekaltt hasABEC1YARUEN §igehbbol. The
results are shown in Table 9. [0047]
capsules. This resulted in capsules with 450 mg T-5224
content.
[0058]
Comparative example 9
The following were weighed and mixed: 100 mg
of T-5224; 300 mg of L-arginine (Ajinomoto Corp.); 910
mg of directly compressible mannitol (Parteck M100 from
Merck Corp.); 27 mg of sodium carboxymethyl starch
(Primogel from Matsutani Corp.); and 14 mg of magnesium
stearate. This was screened with a 30 mesh screen and
mixed to form tabletting powder. Tablets were formed
from 135 mg of the tabletting powder with a punch
having a diameter of 7 mm. This resulted in tablets
with 10 mg T-5224 content.
[0059]
Comparative example 10
Ten milligrams of T-5224 was filled in size 4

capsules. This resulted in capsules with 10 mg T-5224
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[ Tabl e 9] sanple conposition of adm nistration dose of
adm ni stration AUC (ng/kg) exanple 36 exanple 37
conparative exanple 16 solution (al kaline) solution

(acidic) capsule filling of drug substance 10 10 30
0.48 0.49 31

content.

[0060]

Comparative example 11

Eight hundred milligrams of T-5224 was
dissolved in 40 mL of 0.1 mol/L sodium hydroxide. To 4
mL of this solution was added 4 mL of purified water to
obtain a solution with 10 mg/mL T-5224 content.
[0061]
Comparative example 12

Eight hundred milligrams of T-5224 was
dissolved in 40 mL of 0.1 mol/L sodium hydroxide. To 4
mL of this solution was dissolved 720 mg of
hydroxypropylmethylcellulose (TC-5E from Shinetsu
Kagaku), and then 4 mL of purified water was added.
This resulted in a solution with 10 mg/mL T-5224
content.
[0062]
Comparative example 13

Eight hundred milligrams of T-5224 was
dissolved in 40 mL of 0.1 mol/L sodium hydroxide. To 4
mL of this solution was dissolved 720 mg of
polyethylene glycol 6000, and then 4 mL of purified
water was added. This resulted in a solution with 10
mg/mL T-5224 content.
[0063]
Comparative example 14

Ten milligrams of T-5224 was suspended in 5

mL of purified water, resulting in a suspension with 10
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0.13 10[ 0048] Conpared to the Conparative exanple 16
in which a dosage of 30 ng/ kg was adm nistered orally,
the oral solid conpositions of the present invention
(exanples 36, 37) in which 10 ng/ kg were adm ni stered
15 orally had greatly incregsed AUC val ues. [0049]
Next, the present invention will be described giving
exgnples2andoaarpar.ati ve exanpl es. However, the
present invention is not limted to these. In 20
addoeidn, in the exanpl es and conparative exanpl es of
the oral solid conpositions, T-5224 and L-arginine
wepepbobhiusedxagprpal ¢éri zed powder. 27 [0050]
Conpar ati ve exanple 1 The follow ng were wei ghed and
m xed: 150 A§ 6f "k 9f2purifdednyasrrdivpecefigsolved 12.7
conpressible | actose 5 (Tabletose 80 from Meggl e

Cﬁﬁp?f;T5§?€4nﬁr6fS@é&&ﬁo@?&&meIFRBPFPHSnléL GAUSARSE
Corp.):. and.22. 0 esi um stearate. This was
sEPZE%ESHWWPﬁ%aﬁgg%ﬁe&ﬁggg e&ER4ARB i xed to form
tﬁgbggiing powder. Tablets were fornmed from 175 ng of
the tabletting 10 powder with a punch having a

dj 8 Thi,s resulted in tablets with 10
ngg$§§g%59%8nfgﬁﬁghFoggl] Conparati ve exanple 2 The

fol I owi ng m@tgzﬁﬁiQB%dSQQQeﬁEéGQhréﬁghng 60 mesh screen,
and 450 mg of the result was used to f£ill size 000
capsules. This resulted in capsules with 450 mg T-5224
content.

[0066]

Example 1

The following were weighed and mixed: 150 mg

of T-5224; 450 mg of polyvinylpyrrolidone K-30
(Plasdone K29/32 from ISP Corp.); 450 mg of L-arginine
(Ajinomoto Corp.); 1500 mg of directly compressible
lactose (Tabletose 80 from Meggle Corp.); 52.5 mg of
crospovidone (Kollidon CL from BASF Corp.); and 22.5 mg
of magnesium stearate. This was screened with a 30
mesh (500 micron openings) screen and mixed to form
tabletting powder. Tablets were formed from 175 mg of
the tabletting powder with a punch having a diameter of
8.0 mm. This resulted in tablets with 10 mg T-5224
content.

[0067]

Example 2
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15 of T-5224; 450 ng of polyvinyl pyrrolidone K-30
(Pl asdone K29/32 from ISP Corp.); 1950 ng of directly
conpressi bl e | actose (Tabl etose 80 from Meggl e Corp.);

5 mg of crospovidone (Kollidon CL from BASF Corp.);
and 22.5 ng of magnesium stearate. This was screened
20 with a 30 nesh screen and m xed to formtabletting
powder. TablTaes fndilewliagmeerer emighednygndf ntilked: 100 mg
tabletting powder with a punch having a dianeter of
800 Emb2THi;s3p8subt ed prlvabhgilyywroh itoney KF35224
content. 25[0052] Conparative exanple 3 o
TNBlﬁéﬁP6W|ﬁ§9%é2efW@mgﬁ§& 8REPR) Xed00150 g @ﬁarglnlne
T-5224; 450 ny of L-ar |n|ne %Atlnonoto Corp
2 §ARANBMO8PY EBFPy ) eo&ﬁ 8s¥PHP a@VG%@de$55P@td§§1ééeX

TP R b Bl LT (9 L2
T 0
AT T A I e
fé?”hé%ﬁeggu%fFEQSr%%g'et&h”% pawder. r%%%%&a Cglets

havi n O mm Thi'S resu

“hEEhlgc?EeI é%a4m99EHeEB-F ?ﬁbghb&gt@qggmé?gﬁég'and

exanpl e W ng wer

”Té%@etéogegg ebrhea?224om399 s, gOBf the tablettin
pol yvi nyl pyrrol i done K-30 (Pl asdone K29/32 from | SP

CebRarr %908 HUpohcsodbuAnbi cachamater $60Q .8Unaf. This
P-cycl odextrin (Celldex B-100 15 from N hon Shokuhi n

KakouCoep. iht dapleb8 t@taf 10r agpovisdare cokekhicdon CL
from BASF Corp.); and 25 ng of magnesi um stear ate.
ThDose@hs screened with a 30 nmesh screen and mxed to
formtabletting powder. Tablets were formed from 247.5
ngxefpthe3t abl etting 20 powder with a punch having a

di ameter of 8.5 mm This resulted in tablets with 10

ng T-5224 céhtehrllpydsg] wesrparaoinee é%dnﬂﬂ@eé TROO mg
foll owm ng were wei ghed and m xed: 100 25 of T-5224;
306 ﬁg58§4poﬁ99|ﬁ9| §rPeﬂvaéﬁ¥12¥§é0é9ﬁ3§&oﬁe3@29/32

frofgsgpngo& 9}326%90gg1g£ % %CI? 600 mg of potassium

carbonate; 1000 mg of P-cyclodextrin (Celldex B-100
from Nihon Shokuhin Kako Corp. Ltd.); 40 mg of
crospovidone (Kollidon CL from BASF Corp.); and 20 mg
of magnesium stearate. This was screened with a 30
mesh screen and mixed to form tabletting powder.
Tablets were formed from 206 mg of the tabletting
powder with a punch having a diameter of 8.5 mm. This
resulted in tablets with 10 mg T-5224 content.
[0069]
Example 4

The following were weighed and mixed: 1.2 g

of T-5224; 3.6 g of polyvinylpyrrolidone K-30 (Plasdone
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1000 ng of p-cyclodextrin (Celldex B-100 from N hon
Shokuhi n Kako Corp. Ltd.); 40 ng of crospovidone 29
(Kol l'idon CL from BASF Corp.); and 20 ng of nagnesi um
stearate. This was screened with a 30 nesh screen and
mxed to formtabletting paader. Tablets were forned
from206 ng of the tabletting powder with a punch 5
huwp pg2 afdoaneser Cotp8) 5> me Jhos Lesumbtednen (Rabhetsto
with 10 ng T-5224 content. [0055] Conparative exanple
6CThe. f ol Bowi ggofedéreet §hiedompdentxbde 180tngelO of
T-5224; 300 ng of pol yvinyl pyrrolidone K-30 (Pl asdone
1(28p3etbeend P SProvr YeygleoOony - of AnRAYdr sustdi basi c

cal ci um phosphat e éFUchalln SG from Fuji Kagaku);
eLPR| ﬁL( éépmd@%sg £08Pf ) onPREhBR156 9

1000SRgVefopecyEPd
Shokuhi n Kako Corp. Ltd of crosp V|do e 15
(?ﬁlW?ﬂBﬁSEEmfFBﬁ?Bﬂéﬁ Co?Blf ngﬁdsﬁéeﬁﬁe fwﬁﬁgnésﬁﬁm

S.Sscreene scr.een and

t t sh
Nt AR R b G AWk Jo bl )
f%og1296 of gggetagletthgg omder m% h %aBHnEEEE .
u

haVPng 3 drametdr™s nm - Thi S°r 85

zgowﬁ%P %Qtﬂga péagﬁ ﬁ%@&ﬁgo?lEQQQQLeQDBEaBa%'%ﬁ ghis

OW ng wer e wei ghed a

”}égglté@olﬂgtgﬁlgtéz%éth39@ H% @t5224 content .
pol yvi nyl pyrrolidone K-30 25 | asdone K29/ 32 from | SP

Coppv7p] 600 ng of nagne5|un1a|uninonetasi|icate
(hbusilin VS2 from Fuji Kagaku); 1000 ng of
Pegyeptdextrin (Celldex 3-100 from N hon Shokuhi n Kako
Corp. Ltd.); 40 ng of crospovidone 30 (Kollidon CL
from BASF Cohp. folaodi2§ wgref wahighedi endstneardtel0 g of
This was screened with a 30 nmesh screen and m xed to
forhR2abl 20t gngfppwtigvinTaplierslwdpaef &rded (Plensd206

nmg of the tabletting powder with a punch 5 haV|ng a
dkapeser fopm8ISPnAPrPhi s PesHl PEdLirArgabiees (HEhorgto

T-5224 content. 50057L ,
orp.); 61.1 g of directly compressible lactose

(Pharmatose DCL-14 from DMV Corp.); 2.6 g of sodium
carboxymethyl starch (Primogel from Matsutani Corp.) ;
and 1.3 g of magnesium stearate. This was screened
with a 30 mesh screen and mixed to form tabletting
powder. Tablets were formed from 135 mg of the
tabletting powder with a punch having a diameter of 7.0
mm. This resulted in tablets with 10 mg T-5224
content.
[0071]
Example 6

The following were weighed and mixed: 1.2 g
of T-5224; 3.6 g of polyvinylpyrrolidone K-30 (Plasdone

K29/32 from ISP Corp.); 2.4 g of L-arginine (Ajinomoto
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Conparative exanple 8 T-5224 was screened through a 60
mesh screen, 10 and 450 ng of the result was filled in
size 000 capsules. This resulted in capsules with 450
ng T-5224 content. [0058] Conparative exanple 9 15The
foll owi ng were wei ghed and 3@ xed: 100 ng of T-5224;
300 ng of L-arginine (Ajinonmoto Corp.); 910 ng of
dtoept )y soapgessi blieecnanni tomptPastibtk MhBBokeom
Merck Corp.); 27 mg of sodium carboxynet hyl starch
(PEahbgebsér 8 MabsuVegplE€ofprp; ) and.-242ng of
magnesi um 20 stearate. This was screened with a 30
nmesaseer eéanandkal xedonoChof nPnaBREFt FAgPpowdand 0.156 g
Tabl ets were formed from 135 ng of the tabletting
pBhdBRIREERUE BhReK2R&vi nghasdrafeferesred WiathThi 80
resulted in tablets with 10 ng T-5224 content.

2B BO59F T EBRparat Mv&cexafpfarfotabletting poydgr.

1.1ligrans of T-522 filled in si 4 ca .
Thrst PES Tetn FRoCapsbren hPen 1B9nge EBs 58] e Eing
content. [ 006 Conparat i Xar i-ght -hyupdr ed, .
PRrEg i B et Rk 48 L EER 0B 550 e R0, This

Ik Lde. o f ' Lon wa
e B i B B e S
10,95 L T-5224 content. [0061] Conparative exanple 12
10Ei ght hundred m | ligrans of T-5224 was dissolved in
A akp0E .1 nol /L sodi um hydroxide. To 4 nL of this
solution was dissolved 720 ng of

hydr oxypr opyhaetbyl eelihyl esee( 761 §kefir aniShiietisul .2 g
of T-5224; 3.6 g of polyvinylpyrrolidone K-30 (Plasdone
K29/32 from ISP Corp.); 1.2 g of L-arginine (Ajinomoto
Corp.); 9.6 g of directly compressible lactose
(Tabletose 80 from Meggle Corp.); 0.312 g of Kollidon
CL (from BASF Corp.); and 0.156 g of magnesium
stearate. This was screened with a 30 mesh screen and
mixed to form tabletting powder. Tablets were formed
from 133.9 mg of the tabletting powder with a punch
having a diameter of 7.5 mm. This resulted in tablets
with 10 mg T-5224 content.

[0073]
Example 8
The following were weighed and mixed: 20 g of

T-5224; moistened 10 g of polyvinylpyrrolidone K-30
(Plasdone K29/32 from ISP Corp.); moistened 60 g of L-
arginine (Ajinomoto Corp.); 129.7 g of pulverized

directly compressible mannitol (Parteck M100 from Merck
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Kagaku), and then 4 nL of purified water was added. 15
This resulted in a solution with 10 ng/nmL T-5224
content. [0062] Conparative exanple 13 Ei ght hundred
mlligrams of T-5224 was 20 dissolved in 40 nL of 0.1
nmol /L sodi um hydroxide. Toz4 nL of this solution was

di ssol ved 720 ng of pol yet hyl ene gl ycol 6000, and then
ACotp of ; ptir 6 f gedf waddiumasaaddedmeThy$s sesuthedPrhmagel
solution with 10 ng/nL T-5224 content. 25[0063]
Conpar¥etvetarangbepls; and 5.8 g ofemagnebigmastestate.
T-5224 was suspended in 5 nL of purified water,

rEsLft YRy sarecsedpehsion W thedd sqpeqy gngopixed to
content. £0064] Conparative exanple 15

| FOEN nEalf e bting | RAVdarer TRR! aﬁsw%df@qusfﬁamome
4 tri sodiymsalt, resulting in an aqueous

SERALT bt iF LRI g 1B 22 5N ﬁi“”?%o%s LEBRPEF aPfvE -5
SHRTontI0 A 480 naof L Re TROFE MR OSBECTRUPR i
%&ﬁl%@% 4 g@?‘f\éﬁ 1e%r Oéﬂ%ﬁﬁé%keﬁlé "G 2RSHLC3 0 Wl Nr43924
content.

[0074]

Example 9

The following were weighed and mixed: 20 g of

T-5224; moistened 20 g of polyvinylpyrrolidone K-30
(Plasdone K29/32 from ISP Corp.); moistened 60 g of L-
arginine (Ajinomoto Corp.); 119.6 g of pulverized
directly compressible mannitol (Parteck M100 from Merck
Corp.); 4.6 g of sodium carboxymethyl starch (Primogel
from Matsutani Corp.); and 5.8 g of magnesium stearate.
This was screened with a 30 mesh screen and mixed to
form tabletting powder. Tablets were formed from the
tabletting powder with a punch having a diameter of 6.5
mm. This was then dried at 40 deg C and resulted in
tablets with tablet weight of 115 mg with 10 mg T-5224
content.

[0075]

Example 10

The following were weighed and mixed: 20 g of

T-5224; moistened 60 g of polyvinylpyrrolidone K-30

(Plasdone K29/32 from ISP Corp.); moistened 60 g of L-
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Exanpl e 1 15The fol |l owi ng were wei ghed and m xed: 150

nmg of T-5224; 450 ng of polyvinyl pyrrolidone K-30

(Pl asdone K29/32 from ISP Corp.); 450 ng of L-arginine
(Ajinomoto Corp.); 1500 ng of directly conpressible

| act ose (Tabl etose 80 fromdv¥eggle Corp.); 52.5 ng of

20 crospovi done (Kol lidon CL from BASF Corp.); and
22rgingnef (Agdnesiim Soear.at;e. 79Tl § wds patrveerieddM t h

a 30 nesh (500 m cron openings) screen and m xed to

f dimecablettinpgepswtiee. miablicérd @epetiokndd 00r dmoli7 Blerck
nmg of the tabletting powder with a punch having a
dicaret er  éf 625 80 sl uThica rbexymesdyiln stalicat J PFriimegel
10 ng T-5224 content. [0067] Exanple 2 33

Th&EFo MRERIAG e FeTRel ghéddaRd 8nPx d: MegDerd usf stearate.
T-3224; 300 ng of polyvinylpyrrolidone K-30 (Pl asdone

K3 FﬁzWﬁﬁoﬁFrgpneérw%¥P 608 Oniesf ECaF§inPRe mixed to

(ALino rrp.); 1000 ng_of -.P-cycl odextrin (Cell dex
o BB T St R oSGk un! FoRARS SOUFRS PP 265y TP
c [ e _(Kal lidon, CL from BASE.Corp. ). _and 20
R R e TR
Meah sepeen,gadoglyed taqf armhaBlet H og powden i
Tabl ets merg Eorneg ggon12%% ny othhe tabﬁetﬁiﬁgdldn
POUHRE LW Lhcg EHB@EthﬁéEﬁﬂtao@'éﬁgtﬁ% @&tﬁ-ﬁome %h@?24
resulted in tablets wth™10 ng T-5224 content. [0068
Exaapkat3 The foll owi ng were wei ghed and m xed: 100 ngy
15 of T-5224; 300 ng of polyvinylpyrrolidone K-30
(Pbasdone K29/32 from|SP Corp.); 600 ng of potassium
carbonate; 1000 ng of P-cyclodextrin (Celldex 2-100
f Egampilkom1Shokuhi n Kako Corp. Ltd.); 40 ng of
crospovi done (Kol lidon CL from BASF Corp.); and 20 ny
20 of magne%hanteléawang. wEhes waaghedr esdediiwetth 403@ of
T-5224; moistened 3 g of polyvinylpyrrolidone K-30
(Plasdone K29/32 from ISP Corp.); moistened 30 g of L-
arginine (Ajinomoto Corp.); 67.4 g of pulverized
directly compressible mannitol (Parteck M100 from Merck
Corp.); 2.3 g of sodium carboxymethyl starch (Primogel
from Matsutani Corp.); and 2.3 g of magnesium stearate.
This was screened with a 30 mesh screen and mixed to
form tabletting powder. Tablets were formed from the
tabletting powder with a punch having a diameter of 6.5
mm. This was then dried at 40 deg C and resulted in
tablets with tablet weight of 115 mg with 10 mg T-5224
content.

[0077]

Example 12

The following were weighed and mixed: 100 mg
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mesh screen and m xed to formtabletting powder.

Tabl ets were fornmed from 206 ng of the tabletting

powder with a punch having a diameter of 8.5 mm This

resulted in tablets with 10 ng T-5224 content.

25[ 0069] Exanple 4 The fol lawm ng were wei ghed and

mxed: 1.2 g 34 K29/32 fromISP Corp.); 7.2 g of

Lodr gi-akae ; ( Ajdiononptd Golpviny3p§rgodfi ddinee &-Lp

conpressi ble | actose (Tabl etose 80 from Meggle Corp.);

0.(Bl2sdook &ROspowinddh® Ckaobl.idosOCLmbr o BASEgCoripe)

and 0.156 g 5 of nmagnesium stearate. This was screened
wilRA1aoBotreSRTecr e 0ARdME R&dPrevEdPAEKaI Bt (CRGLdex
omder Tabl ets were fornmed from 133.9

tsbﬂeptﬁﬁ@mpgaaep wPPK U8 L puekoh &Ry éwgiénE%QSmeOf
% E%%g in &a lets with 10 _T- 4
cSﬁP@ﬁ?Vl 8F§O 67 AP EL5TFRE POPFoWCRE Wer & |8h§@
ed: .10 f T-5224:_ 30 f )
B B BBratR” 20 ThAPalaanEcKkSSTSS Fish PsBO
61.1
SREBn) scief Bhandldnkne ot FATRLRivo BBk O 1,

f&QHtLQW @%Ec@ Formief 9r8h 566 ;&Eﬂ car Qﬁ)éy%%ﬁ%éltt‘ihﬁr ch

(Prinmogel from Matsutani Corp.

NBEREsUR; shear 8L8ch b i WS aS @&%ﬁl@%@r\’\’btfh 82 53QuTeSAnig
screen and mxed to formtabletting 20 powder. Tablets

vweegufl eedednf tapni8s tBcaf 1bhegt abbebli agnpewder with
a punch having a dianeter of 7.0 mm This resulted in
t adbbesd with 10 ng T-5224 content. [0071] 25 Exanple 6
Example 13
The following were weighed and mixed: 1.2 g
of T-5224; 3.6 g of polyvinylpyrrolidone K-17 (Kollidon
17PF from BASF Corp.); 2.4 g of L-arginine (Ajinomoto
Corp.); 8.4 g of directly compressible mannitol
(Parteck M100 from Merck Corp.); 0.312 g of
crospovidone (Kollidon CL from BASF Corp.); and 0.156 g
of magnesium stearate. This was screened with a 30
mesh screen and mixed to form tabletting powder.
Tablets were formed from 133.9 mg of the tabletting
powder with a punch having a diameter of 7.5 mm. This
resulted in tablets with 10 mg T-5224 content.
[0079]
Example 14
The following were weighed and mixed: 1.2 g
of T-5224; 3.6 g of polyvinylpyrrolidone K-30 (Plasdone

K29/32 from ISP Corp.); 3.6 g of L-arginine (Ajinomoto
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The follow ng were wei ghed and m xed: 1.2 g of T-5224;
3.6 g of polyvinylpyrrolidone K-30 (Pl asdone K29/ 32
fromISP Corp.); 2.4 g of L-arginine (Ajinonoto 35
Corp.); 8.4 g of directly conpressible | actose
(Tabl etose 80 from Meggle Garp.); 0.312 g of
crospovi done (Kol lidon CL from BASF Corp.); and 0. 156
gCofpmagnesbum stediatetl¥hismpasssibéenédcwbth a 30 5
mesh screen and m xed to formtabletting powder.
Tébhkelistaeee8pofmen Megale38o8pmy: of - 6heft Bbreclpdgxtrin
powder with a punch having a dianmeter of 7.5 mm This
r éSaliéexi B- @QQIéF@mmN%hOQOSh@k¢hSQZKaE@n?@ﬁP L0872y
10 Exanmple 7 The_foll ow ng were_wei ghed
agdBh;ngof1cgo§pgyl¢og§24KoélBd@nogL from BASF Corp.) ;
pol V|n¥ gyrrolldone K- 30 %Plasdone K29/32 froml| SP
% 1°29¢°6f "EIBRHIHNECEAF PhBnot 61 EBr BaF; S§reeyed

ST GBS LR Bl o
Cgéﬁd%r ang?ﬁ1%§g0%egé HBQHS&'E%% §§5ag @8TEkstﬂ@S

reened mesh Scr éen m xe

O?Q%ﬁéﬁtﬁggpgﬁgﬁér &%@heéspﬁﬁéﬁ ﬁgbgﬁg ﬁﬁb%é@e? 88 7.5

eta ting powder w a pun aving a
dhamet eh;i of rdsR1 PEY IH'@aB@éHEtﬁﬁthnlbaﬁ egsspbih 10
ng T-5224 content. [0073] Exanple 8 The foll owi ng were
webgbedrand m xed: 20 g of 25 T-5224; noistened 10 ¢
of pol yvinyl pyrrolidone K-30 (Pl asdone K29/32 from | SP
Cpopsd] noi stened 60 g of Larginine (A inonoto Corp.);
129.7 g of pulverized directly conpressible nannitol
(RPaatmpet& MIOO from Merck 36 Corp.); 4.6 g of sodium
carboxynethyl starch (Prinogel from Matsutani Corp.);
and 5.8 g ofhem§néspumngt earat ecigheéd amd wéredned00 mg
with a 30 nmesh screen and m xed to formtabletting
p@ﬁd@r523ﬁb|é@§ Wer eff pphEViny bryrhel 5deas| Er8Png

wder with a Punch having a diapeter of 6.5 mm This
mé%l%ﬁ%ﬁn%rKéa a2 46CWedSE GAEPr bsuPPRIMPNOf abr8Fginine

m%%?éﬁggégé %gé hg;ogoglggngfmﬁtcyc?oggxg£§% %Celldex B-
100 from Nihon Shokuhin Kako Corp. Ltd.); 20 mg of
sodium carboxymethyl starch (Primogel from Matsutani
Corp.); and 10 mg of magnesium stearate. This was
screened with a 30 mesh screen and mixed to form
tabletting powder. Tablets were formed from 103 mg of
the tabletting powder with a punch having a diameter of
6.5 mm. This resulted in tablets with 10 mg T-5224
content.

[o081]
Example 16
The following were weighed and mixed: 5 g of

T-5224; 5 g of polyvinylpyrrolidone K-30 (Plasdone
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[0074] 10 Exanple 9 The foll owi ng were wei ghed and

m xed: 20 g of T-5224; noistened 20 g of

pol yvi nyl pyrrol i done K-30 (Pl asdone K29/32 from | SP

Corp.); noistened 60 g of Larginine (A inonoto Corp.);

119.6 g of pulverized 15 diggectly conpressible

manni tol (Parteck MLOO from Merck Corp.); 4.6 g of

sedbjippcarboxyaet bpkpst ar eb gPoEnbgekgindonmeMifsihanbto

Corp.); and 5.8 g of magnesium stearate. This was

s€oepnbd Wi 6B @ 80 feshcsiyeenmpndsaikéd menhormil

tabl etting powder. Tablets were fornmed fromthe 20

t 4BREt eFhgMpBAdEFom MATakpGAEA - havPng5agdPAneped ups

6.5 nmm This was then drled at _40 deg C and resulted

i RRFRBKERStv i hstabret (REigRocHf f{@@ MatartrnioCryr-)

T-5224 conten% 0075] 25 Exa e 10_The fO||OMAn%
et GhedCandoATRE umzétﬁa HRCE: 52301 Sn8R8t EREGTEEYy

B ¥ Al oBER B 6%h P k9 P o R e %ﬁﬁ%éﬁé%ger-
af I l.

maie; o< drlePalk Riooorraarneraokole) TRz 5 s Pn.

sggggykgg%bgﬁygegggk EgﬁgmegPrlanel fron1Nhtsutan

gnesium stearate. 5 This was

s¢pggped wWith a 30 mesh screen and mxed to form
tabl etting powder. Tablets were forned fromthe
tahh@pleng7powder with a punch having a di aneter of
6.5 mMm This was then dried at 40 deg C and resulted
in tabl ets mhéhfbabbetinyevght wbidhbdmgnd mhix2@:NMg g of
T-5224 10 content. [0076] Exanple 11 The
fOF b2t ng2 wer ef weofihrednahdyrrxeddodd ¥-8d TPH224pne
noi stened 3 g of polyvinylpyrrolidone K-30 15
(PR 2582nEre&@IISR £oum. ) SP6Cor pf) L-apgsnéned (B0igowbto
Largi nine (Ajinomto Corp.); 67.4 g of pulverized
dreget ! y é%nbr@s@ﬁbpélwaﬁh2€6ldepaﬁtézkcwmpceﬁs@ﬁﬂe
Mer ck Corp % of sodlun1carboxynethyl starch
(PRIDERE f %ﬁ?ﬂﬁ¥sﬂﬁgﬁlfESWpM?rCEn@OQPB g 8f5 9 of

nesi um st earat e ThIS S scree eg with a 30

0

n%gﬂlg%r%%ﬁb%ﬁﬁmﬁF§¥i £63F5Fm PﬁbW%?? rBEmM@Fsutanl
T bIet é 5 rog1t2elt%bl gLl ng pom@s )

punch: v?lﬁ‘g eV 2 gFeE 5 th ThP5 was “t'hEn 8Fi ed
% 151‘%%19&9 x% ?6%%8@ Egr%égl SE§ éﬁ"%%gdt 2l e, yeight

2 content.

mixed powder. A circular capsule filler was used to
fill size 2 capsules with 230 mg of the mixed powder,
resulting in capsules with 20 mg T-5224 content.
[0083]

Example 18

The following were weighed and mixed: 2 g of

T-5224; 2 g of polyvinylpyrrolidone K-30 (Plasdone
K29/32 from ISP Corp.); 6 g of L-arginine (A7jinomoto

Corp.); 12.1 g of corn starch; 0.5 g of sodium

carboxymethyl starch (Primogel from Matsutani Corp.) ;
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[0077] Exanple 12 38 of T-5224; 300 ng of

pol yvi nyl pyrrolidone K-25 (Pl asdone 1(25 from | SP
Corp.); 600 ng of L-arginine (Ajinonoto Corp.); 1000
ng of p-cyclodextrin (Celldex 9-100 from N hon
Shokuhi n Kako Corp. Ltd.); 40 ng of 5 crospovi done
(Kollidon CL from BASF Corp.); and 20 ng of magnesi um
sapdr at B. gThf smageestneenedanbth.a 3Disewhssereernadd
mxed to formtabletting powder. Tablets were forned
fwohh2063 figmesht hereabl sndi ngxpéwder farnhaampirdhpowder.
having a diameter of 8.5 mm This 10 resulted in
tAbFérsuhptrhcapsugeTE6228rcyptensed| 9979}1Ex§m§lee213
The follomnngbmere wei ghed_and m xed: 1.2 of T-5224;

3CBPFHUSES pBilt |%9Pp?9r6ﬁ|88ﬁemKX§¢ pkﬁﬂﬁrdoﬁeﬁeli?ps in
from BASF Cbrg % of L- arglnlne (A i nonoto
CofBSyies. %ig dW?eEfP%ZéoﬁﬁP §8Fbl e manni tol

(Pgé%gik MLOO from Merck Corp.); 0.312 g of

i done (Kol lidon CL from BASF Corp.); and 0. 156
g nesi um stearate. This was screened with a 30
Eggmgﬁgsggeen and m xed to formtabletting powder.

Tabl et s wer@hgogggg &585“ 9v§§e wg‘ﬂngﬁédt Qﬁdt ﬁ?kéﬁt' @gg of

powder with a punc aving a ter of

r@sytﬁgd Bn té?'§5§y%ﬁh91§$rgglIdégg4KCQUtQ@Qash@gé9]

25 Exanp | owi ng were wei ghed
aKﬁ9ﬂBZeﬂro& 2sg obrp- 52244 ? 6f091.0hrginine (Ajinomoto

pol yvi nyl pyrrol i done K-30 (Plasdone K29/32 from | SP
Cobpp) ) ; 30680g0bflLsatgun barbdikiymnesnt/d s88rch (Primogel
from Matsutani Corp.); and 0.8 g of magnesium stearate.
This was screened with a 30 mesh screen and mixed to
form a mixed powder. A circular capsule filler was
used to fill size 0 capsules with 416 mg of the mixed
powder, resulting in capsules with 80 mg T-5224
content.
[0085]
Example 20

The following were weighed and mixed: 4 g of
T-5224; 4 g of polyvinylpyrrolidone K-30 (Plasdone
K29/32 from ISP Corp.); 12 g of L-arginine (Ajinomoto
Corp.); 24.2 g of pulverized directly compressible
mannitol (Parteck M100 from Merck Corp.); 0.9 g of
sodium carboxymethyl starch (Primogel from Matsutani
Corp.); and 0.9 g of magnesium stearate. This was
screened with a 30 mesh screen and mixed to form a

mixed powder. A circular capsule filler was used to
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Corp.); 3.6 g of directly conpressible | actose
(Tabl et ose 80 from Meggle Corp.); 3.6 of

-cyclodextrin (Celldex B-100 from N hon Shokuhi n Kako
Corp. Ltd.); 0.312 g of crospovidone (Kollidon CL from
BASF Corp.); 5 and 0.156 g f magnesium stearate. This
was screened with a 30 nmesh screen and m xed to form

t ablét img powdesulEablivets wWee mboriedhier orxEd3 powagr,
of the tabletting powder with a punch having a
draspileningf 17 SapsulThi witdsdlot eg In5R38I epstwinth 10
ng T-5224 10 content. [0080] Exanple 15

ThEOBEI | owi ng were wei ghed and mi xed: 100 ng of

T-5224; 300 ng of pol yvinyl pyrrolidone K-30 15
(BKa%BoRe<Kk29/32 from ISP Corp.): 300 ng of L-arginine

ii t ) -.300 f -CV trin. |
S1n0  r o KGR TRl SRt RERS ek ghett Aot Tl I7% of
di b t t h (Pri. | f Vat i
RIS RARKXEREY L & B Bt Y i PR TR 50
i 0 h d m f
SGEEEIRILY 0 0:tegh S e and pise tod o o
g ggg&gm&r@# t(!%ﬁQnBB%%r cwi-bhya puRch Bavisagadi anet er

Is resulted’in tablefs with 10 ng T-5224

CeRLBRkyméBhQ98L} sEXxaMbe i kb gEhe rhohl PwkratWere corp.) ;
wei ghed and m xed: 5 g of T-5224; 5 g of

pehyvonyl pybrohmagaseikm3@teBr-asdqne Th4Q KA/ 32 rikeoidd

ISP Corp.); 15 g of L-arginine (A inonmoto Corp.); 1.68
gwathdier eot ngshoppressi bhed nmameidt ab fEPar teok eMtQbg
fromMerck Corp.); 0.55 g of sodium carboxynet hyl
spawdhr( Pr Tabdek sf wemeMibtsokdnit rCor phe; tabded t0n28 ppwder
of magnesium stearate. This was screened with a 30
meshhser penchnbamiixedat dipoeies vitxdd powdeThiPhavas then
m_xed powder was granul ated by dry granul ati on,

résipei A§ A #e9294 grandlrésg 99082%1ets with a tablet

weight of 416 mg with 80 mg T-5224 content.
[0087]
Example 22

The following were weighed and mixed: 10 g of
T-5224; moistened lO.g of polyvinylpyrrolidone K-30
(Plasdone K29/32 from ISP Corp.); moistened 30 g of L-
arginine (Ajinomoto Corp.); 1 g of sodium carboxymethyl
starch (Primogel from Matsutani Corp.); and 1 g of
magnesium stearate. This was écreened with a 30 mesh
screen and mixed to form tabletting powder. Tablets
were formed from the tabletting powder with a punch
having a diameter of 8.5 mm. This was then dried at 40
deg C, resulting in tablets with a tablet weight of 208

mg with 40 mg T-5224 content.
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10 Exanple 17 The fol |l owi ng were wei ghed and m xed: 2

g of T-5224; 2 g of polyvinyl pyrrolidone K-30

(Pl asdone K29/32 from ISP Corp.); 6 g of L-arginine
(Alinomoto Corp.); 12.1 g of pulverized directly
conpressi ble 15 mannitol (Rayteck MLOO from Merck
Corp.); 0.5 g of sodium carboxynethyl starch (Prinoge

f rooskht sutani Corp.); and 0.5 g of nagnesi um

stearate. This was screened with a 30 nesh screen and
nExedpile Rdrm a m xed powder. A circul ar capsul e

filler was used to 20 fill size 2 capsules wth 230 ng
of the m xe@hpoWdeéd owiaguveireg wieagbaps alnds maixel :20 Ofg mg
T-5224 content. [0083] Exanple 18 The foll ow ng were
wefgRed2aAdaningadum2 sglsfi 290Tmg224; pplyvépylpyrrolidone

pol VIh% pyrrolidone K-30 (Pl asdone 1 29/32 froml| SP
cBrp2) éaﬁd@PeLKéﬁdPﬁlﬁéommlﬁﬁoﬁﬁFB r gOP; m@20f &iof

t f sodi o h
LT G ST B s
Thi 0
ssgﬁgﬁ%%%ﬁneaéac E5oPortebinsss mgrom 9§cu|%§>rrp
| £il N
Zggshﬂ e % %‘8 818?1% WétK%lllldo S'cie f%o%a@ Fe?&ﬁdé’s

resu cap
F‘Po%gné%rfi FRSLEERLAT L0 D 10 e

ouleﬁl ¥VBgYy h@)éhr @b&@@ﬁe 2B kBasdore A0 tK29/:32 1&%30
ISP Corp.); 24 g of L-arginine (A inonoto Corp.) 8

gpelvdsedi umegaebexyarthbratdr efotPri7angendg bFMthe
Mat sutani Corp.); and 0.8 g of nmagnesi um stearate.
Thedlwas iagr eened rwitili ha a3@unesh hecrieegn aadd amexed tof 8
forma m xed powder. A circular capsule filler was 15
used t Bhfisl lresuzeéel capiulsee iwatimodimmgadt ttlhd leiteed
powder, resulting in capsules with 80 ng T-5224
cémtieht 10[ 0085] SER&nplat2at) .
[0089]
Example 24
The following were weighed and mixed: 1 g of
T-5224; 3 g of polyvinylpyrrolidone K-30 (Plasdone
K29/32 from ISP Corp.); 10 g of L-arginine (Ajinomoto
Corp.); 10 g of hydroxypropyl-B-cyclodextrin (Celldex
HP-B-CD from Nihon Shokuhin Kako Corp. Ltd.); 0.48 g of
crospovidone (Kollidon CL from BASF Corp.); and 0.24 g
of magnesium stearate. This was screened with a 30
mesh screen and mixed to form tabletting powder.
Tablets were formed from 247.2 mg of the tabletting
powder with a punch having a diameter of 8.5 mm. This

resulted in tablets with 10 mg T-5224 content.

[0090]
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20The foll owi ng were wei ghed and m xed: 4 g of T-5224;

4 g of polyvinylpyrrolidone K-30 (Pl asdone K29/32 from

ISP Corp.); 12 g of L-arginine (Ajinonoto Corp.); 24.2

g of pulverized directly conpressible nannitol

(Parteck MLOO from Merck Caorgp.); 0.9 g of 25 sodium

carboxynet hyl starch (Prinogel from Matsutani Corp.);

apdafp9eg26f nmagnesi um stearate. This was screened

with a 30 nesh screen and m xed to forma m xed

powder. A cTheufalloapsgl eekil Weighas asddmtimed425Di bl of

size 0 capsules with 460 ng of the m xed powder,

réshPeéngmphstapsdl 88 @i oA rOlwyimyspodredhcdene. K-30

[0086] Exanpl e 21 5The foll ow ng were wei ghed and
nm(Rédsdeng BROT3B22gomnpEBt EAER -1igmefstened 150 g of L-

ponV|nyIpyrroI|done K-30 (Pl asdone K29/ 32 from_| SP

CRFPLYENAD|(BF éREHO8OGCBEPL AF gPAPNE Gﬁlpﬁéﬁﬁrézeérp )

vt ey Sy BN TR R B e
Thi 30

(OPRPCAB oLt g Houg lgﬁ“aﬁf‘ggéxéé“%ﬁ%’or BTy ehgosel
L BRLE! UL PG, POAACEGILL D 3 RUNh aé_e,' 8¢ fadhageter of 10

C, resdlting in

tgg%g&atgﬂthTﬂlgaagst éée@ﬁbahulek é1§0”&e§htgc§geﬁgand
4 content. [0087 f Exanpl e 22 The follow ng were

mahgesdt@n@oﬂmX%leéthngf bwadz4; mabstenedeild Golhed
pol yvi nyl pyrrol i done K-3 50 (Pl asdone K29/32 from | SP

Cot-pm) thBDLshered 136 porbickakgichi Bep(ALhnaewtiagCar p. ) ;
1 g of sodium carboxynmethyl starch (Prinogel from

Mat sutaair €6r p.b; mand Th@solvasagheai dmisticatate. d&hi €
was screened with a 30 nmesh screen and m xed to form
t ahletreengtpdwder tababket wi2h webéctowsedhtr o 2R mg
tabl etting powder with a punch having a dianeter of
8wsthm 0ThgsTwag2thennteinéd at 40 deg C, resulting in
tablets with a tablet weight of 208 ng with 40 ng
TI8924lcontent. 43

Example 26

The following were weighed and mixed: 20 g of
T-5224; 21.5 g of polyvinylpyrrolidone K-30 (Plasdone
K29/32 from ISP Corp.); moistened 73.0 g of L-arginine
(Ajinomoto Corp.); 121.5 g of pulverized directly
compressible mannitol (Parteck M100 from Merck Corp.);
4.7 g of sodium carboxymethyl starch (Primogel from
Matsutani Corp.); and 4.6 g of magnesium stearate.
This was screened with a 30 mesh screen and mixed to
form tabletting powder. Tablets were formed from the
tabletting powder with a punch having a diameter of 8.5
mm. This was then dried at 50 deg C and resulted in

tablets with tablet weight of 230 mg with 20 mg T-5224
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[ 0088] Exanple 23 The foll owm ng were

wei ghed and m xed: 106 ng of T-5224 amoni um salt; 300
ng of polyvinylpyrrolidone 5 K-30 (Pl asdone K29/ 32
fromISP Corp.); 300 ng of Larginine (A inonoto
Corp.); 1000 ng of directlycgonpressible |actose
(Tabl et ose 80 from Meggle Corp.); 40 ng of
ceospemidone (Kol lidon CL from BASF Corp.); and 20 ny
of magnesium stearate. This was screened 10 with a 30
meshogtreen and m xed to formtabletti ng powder.

Tabl ets were fornmed from 176.6 ng of the tabletting
pE%ﬂ@Plﬂﬁﬂﬁ a punch having a dianeter of 8 mqm This
resulted in T-5224 amonium salt tablets (with 10 ng
T-5224 cont BAhght mgpdgsg]mEiéﬁﬁrémz4of T-5224 wasThe
follow ng were and m xed: 1

#1saP}VEﬁyPByﬁPomEdeﬁe0KlsmO%#Pa§aéﬁé%K?§ﬁ§9Xﬂﬂ6nl|§p 4

L-argi nin 0 20 Cor 10
OWLhyﬁraﬁgﬁr683Pt¢083WP8d§i% b RaoRer R s oo tr o

n Shokuhi n P, ALt
PSR T aeHE C RO FRBEn L Ofr%%‘-ngﬁﬁgae 525752 SREm0TSR g
o] gnes r gt [ r h
eehPelt oaliTShek 28 té?féP%??é%ﬁe???%% ﬁ%%uaadégsto
Taggsaﬁ HeL8 61,04 BRdy %EH”&84%g;mﬂgT°§2§QecBﬂQEﬁEt'ng

er MAt a punch having a~di aneter of 8. hi
r@ggbg?d in tablets wwth 10 ng T-5224 content. [0090]
44 Exanple 25 The foll ow ng were wei ghed and m xed: 50
OeREmb18224; noi stened 50 g of pol yvinyl pyrrolidone
K-30 (Pl asdone K29/32 from ISP Corp.); npistened 150 g
of L- 5 argEtighe hAhtdredomolCapypaps 3@2Tgs5ab4 was
pul verized directly conpressible mannitol (Parteck

MiOBsbLwaiMenckoCaipo); 011. Bod/df seddummhydrbexyeest hifo 4

starch (Prinmogel from Matsutani Corp.); and 11.5 g of
magnesi bhist ealateonThbes dAasssdvednd@Owimghogd 30 nesh
screen and 10 m xed to formtabletting powler. Tablets
m@@éyvénwéayrr@ﬁﬂﬁﬁ@etKbB@tﬂPﬁgséémee%2®Mﬁﬁ SrpindRP
hggkgg)? and then 4 mL of purified water was added to
obtain a solution with 10 mg/mL T-5224 content.
[0094]

Example 29

Eight hundred milligrams of T-5224 was

dissolved in 40 mL of 0.1 mol/L sodium hydroxide. To
mL of this solution was dissolved 720 mg of
polyvinylpyrrolidone K-30 (Plasdone K29/32 from ISP
Corp.), and then 4 mL of purified water was added to
obtain a solution with 10 mg/mL T-5224 content.
[0095]

Example 30

One hundred sixty milligrams of T-5224 was

4
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di aneter of 8.5 nm This was then dried at 40 deg C
and resulted in tablets with tablet weight of 230 ng
with 20 ng T-5224 content. 15[0091] Exanple 26
The foll ow ng were wei ghed and m xed: 20 g of T-5224;
21.5 g of polyvinylpyrrolidgne K-30 (Pl asdone 1C29/ 32
fromISP Corp.); noistened 73.0 g of L-arginine 20
(AL snotoed Corp. L d21051gmol /pukwédtumedydiroadtibty To
conpressi ble mannitol (Parteck MLOO from Merck Corp.);
4tHig sblsodounwear Boxypoevhyl 480amghofPri nogel from
Mat sutani Corp.); and 4.6 g of magnesi um st earate.
ThPSyWasy sy seneddanehKa3 80 (ReshdsaeeBRO4Rd firvedIes
25 formtabletting powler. Tablets were fornmed from
tﬁ@rpabre@ﬂ@nehﬁﬁmﬁemmeﬁhOalpmﬁéHLhavﬁﬁ@caleraﬁeﬁéﬂd
of 8.5 mm_ This was then dried at 50 deg
r%@%l?@ﬁe?nt?aﬁPéﬁénmﬁtﬁO@HBF@P WéFBh%OoP9é§@ MR Ay
T-5224 45 ent,. [0092] Exanple 27 Eight
hﬁﬂggﬁﬂthFFbg?a % $ 8224 was 5 dissolved in 40 niL
8 nmol /L sodi um hydroxide. To 4 niL of this
sé? Ot | %n was di ssolved 240 nmg of pol yvi nyl pyrrolidone
K?Q méf% §gone K29/32 from ISP Corp.), and then 4 nL
ied water was added to obtain a solution wth

10 ”g/”L T- é§é4hﬁﬂa£@8t51%Q§0H9§11§%§HE|8f2% 5224 was
Ei ght hundred mlligrans of " T-5224"was di ssol ved in 40

ngi8kcOvdamph/ b ﬁgdbﬁnbhydﬁ@x/ﬂesoaeuﬁ Al:aebxtiRes To
solution was dissolved 480 ng of 15

pohyyi syl pyienl vdenai Ks30vERl asdong 4€29/32 from | SP
Corp.), and then 4 nL of purified water was added to
opdayniaysplurodhdehthkifongbirksdob22&2egabelitom 0694]
Exanpl e 29 20Ei ght hundred mlligrans of T-5224 was
Corp.), and then 8 mL of 0.1 mol/L tartaric acid was
added to obtain a solution with 10 mg/mL T-5224 content
with a pH of 3.2.

[0097]

Example 32

One hundred gixty milligrams of T-5224 was

dissolved in 8 mL of 0.1 mol/L sodium hydroxide. To
this solution was dissolved 480 mg of
polyvinylpyrrolidone K-30 (Plasdone K29/32 from ISP
Corp.), and then 5 mL of purified water was added to 5
ml; of this solution to obtain a solution with 10 mg/mL
T-5224 content with a pH of 10.8.

[0098]

Example 33

One hundred sixty milligrams of T-5224 was

dissolved in 8 mL of 10 mg/mL L-arginine aqueous
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di ssolved in 40 nL of 0.1 nol/L sodi um hydroxide. To 4
mL of this solution was di ssolved 720 ng of

pol yvi nyl pyrrol i done K-30 (Pl asdone 1(29/32 from | SP
Corp.), and then 4 nL of purified water was added to
25 obtain a solution with 46 ng/nL T-5224 content.

[ 0095] Exanple 30 One hundred sixty mlligranms of
T=b224ivas 26 dhssokvedtibn8wak dfsBolvedl ABROSadi v
hydroxi de. To this solution was dissolved 480 ng of
ppbyyirngy ppyrobl ddneeKK300( PPasddneeKR9L 33 2f fowml $BP
Corp.), and then 8 nL of 0.1 nol/L hydrochloric acid 5
wasraddedand bbeni A alsofubi dnmal?h hpdwgrhiloTis2241d
content with a pHof 3.5. [0096] Exanple 31 One

htpadr eddsfixEy APERILGr ansositToB2FAtRad0109dnEsdPad4i n
8 nL of 0.1 nol/L sodiumhydroxide. To this solution
WaSTEPREoMYER 28BHngLtoP - Bol yvi nyl pyrrol i done K- 30
(?Igﬁg?ne 1(29/32 fromISP Corp.), and then 8 nL of
01 /L tartaric acid was added to obtain a solution
m%th 19 ngént T-5224 content 15 with a pH of 3. 2.

[ ﬁ@?? %xanple 32 One hundred sixty mlligrans of

nyar oxi de. 10020 LR S SBI AT o Al a Lol ded 460 8
dissolved in 8 mL of 10 mg/mL L-arginine agueous
solution. To this solution was dissolved 480 mg of
polyvinylpyrrolidone K-30 (Plasdone K29/32 from ISP
Corp.), and then 8 mL of 0.1 mol/L tartaric acid was
added to obtain a solution with 10 mg/mL T-5224 content
with a pH of 3.3.

[0100]
Example 35

One hundred sixty milligrams of T-5224 was
dissolved in 8 mL of 20 mg/mL L-arginine agueous
solution. To this solution was dissolved 480 mg of
polyvinylpyrrolidone K-30 (Plasdone K29/32 from ISP
Corp.), and then 8 mL of purified water was added to
obtain a solution with 10 mg/mL T-5224 content with a
pH of 8.8.
[0101]
Example 36

One gram of T-5224 was dissolved in 50 mL of
0.1 mol/L sodium hydroxide. Three gramg of

polyvinylpyrrolidone K-30 (Plasdone K29/32 from ISP
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pol yvi nyl pyrrol i done K-30 (Pl asdone K29/32 from | SP
Corp.), and then 5 nL of purified water was added to 5
mL of this solution to obtain a solution with 10 ng/nL
T-5224 content with a pH of 10.8. 25[0098] Exanple 33
One hundred sixty mlligramg of T-5224 was di ssol ved
in 8 nL of 10 ng/nL L-argini ne agueous 47 sol ution.
Toothi 8 sabutii snovesddiasohvedsd480tirgnof and then 50 mL
pol yvi nyl pyrrol i done K-30 (Pl asdone K29/32 from | SP
Cof ppYriénddt wene8 whsohdBed hol pbthydr echbonid¢oacivdth
was added to obtain a solution with 10 ng/nL T-5224 5
coht eaf mhi Th5a2pHeentsnk. wiobos] pExahple - 84
One hundred sixty milligrams of T-5224 was dissol ved

i h089%1 of 10 ng/nlL L-arginine aqueous 10 sol ution. To
thls sol utjion was di ssolved 480 ng of
p%??WPi?Iﬁyrrolldone K-30 (Pl asdone 1<29/32 from | SP

Cor p. d.th 8 nL /L.t
adggd)toagb?ﬁ?ﬁgﬁa§095t& gQéﬁnﬁaTOdﬁg% Sgghgo "RE of
t H 3.3. 15[ 0
C8n£ﬁ3nd¥% S%l%ﬁm ﬁ¥F ?ﬁ%gﬁs[oig 2§£a glssolved
t
BBy (20Tl 81900 e e oLl ko, Too

p@é%ﬁ'Py%9¥r&95éQ@OQdKiﬁotﬁEEaég@ﬁglgﬁgl§gdfEHEh'§9 ml
, and then nmL of purified water was added to

o@fa@n3amépyythpar@thmoi@cnaéma dn8224 gonbenbuwvhithea
pH of 8.8. [0101] 25 Exanple 36 One gram

ofiafeb2@drvasddeéqasobvedt 8in58 sblofifnlwieh/ Losad/wm T-
hydr oxi de. Three grans of
5224 content with a pH of 1.6.
[0103]
Example 38
Two grams of T-5224 was dissolved in 15.5 mL
of 0.5 mol/L sodium hydroxide and 3.5 mL of purified
water. Purified water was added to 10 mL of this
solution to obtain 100 mL. Then, purified water was
further added to 10 mL of this solution to obtain 100
mL. In 30 mL of this solution, 90 mg of
polyvinylpyrrolidone K-30 (Plasdone K29/32 from ISP
Corp.) was dissolved to obtain a golution with 1 mg/mL
T-5224 content with a pH of 7.5.
[0104]
Example 39
Two grams of T-5224 was dissolved in 15.5 mL

of 0.5 mol/L sodium hydroxide and 3.5 mL of purified

water. Purified water was added to 10 mL of this
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pol yvi nyl pyrrol i done K-30 (Pl asdone 1<29/32 from 1SP
48 Corp.) was dissolved in this solution, and then 50
nmL of purified water was added to obtain a sol ution
with 10 ng/nL T-5224 content with a pH of 10.8. [0102]
5 Exanpl e 37 Oy gram of T-5224 was

di ssolved in 50 nL of 0.1 nol/L sodi um hydr oxi de.
Thogetgpanmsoobbpalyviingl pyrr olthdanepKr3@iEBl asdemewas
K29/ 32 from ISP Corp.) was dissolved in this solution
ahdrthem 2@ddetd t0 00 O@L3ofokhishgdiothbor ko ebitdiand00
23 nL of purified water were added to obtain a

solut | §hew t hurd fagtnwatsz2gasohvshtieni rAdgdpHoofl 01 M, of
[0103] Exanple 38 15Two grams of T-5224 was dissol ved

i Rhi5. 5ORtePNQOLy ﬁﬁFﬁEnséaquLhydﬂaxFaéSaﬁglstsom 8P
purlfled water. _Purified water was_added to_10 nL of

t BPsCS oPQL Y SR bPEBE ]I AYPBE Hi 3 OTHhBA2SBRPES Kéd/vat érom

rthe adde his solution,to ob
186728080 | #955 ﬁES8iV?ﬁL £8sgblnians 86 g ioh with O
pol n I rolld (Pla do e 9/32 froml| SP
zm} , B% ssonthto gBtal ﬁa golu fon with 1 ng/nL
TIgggg]content with a pHof 7.5 [0104] 25 Exanple 39
Two grams of T-5224 was dissolved in 15.5 nL of 0.5

nﬁkég sadjipym hydroxide and 3.5 nL of purified water.
Purlfled water was added to 10 nL of this 49

One gram of T-5224 was dissolved in 43 mL of
0.1 mol/L sodium hydroxide. In this solution, 3 g of
polyvinylpyrrolidone K-30 (Plasdone K29/32 from ISP
Corp.) was dissolved. To this solution was added 2.5
mL of 1 mol/L hydrochloric acid to obtain a solution
with 20 mg/mL T-5224 content with a pH of 5.9.
[0106]
Example 41

0.5 grams of T-5224 was dissolved in 3.9 mL
of 0.5 mol/L sodium hydroxide and 5.1 mL of purified
water. In this soclution, 1.5 g of polyvinylpyrrolidone
K-30 (Plasdone K29/32 from ISP Corp.) was dissolved to
obtain a solution with 50 mg/mL T-5224 content with a
pH of 8.3.
[0107]
Example 42

0.5 grams of T-5224 and 0.5 g of L-arginine
were dissolved in 9 mL of purified water. In this

solution, 1.5 g of polyvinylpyrrolidone K-30 (Plasdone
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solution to obtain 100 nL. Then, purified water was
further added to 10 nL of this solution to obtain 100
nmL. Then, purified water was further added to 10 ni of
this solution to obtain 100 nL. In this solution, 30 5
ng of pol yvinyl pyrrolidone dg 30 (Plasdone K29/32 from
| SP Corp.) was dissolved to obtain a solution with 0.1
ngbel32- b224 copt ebkpw)t haa pldseblved. ah8105p mxabpl e
40 100ne gram of T-5224 was dissolved in 43 nL of 0.1
mobl  Lsbgidunchydroxi deidl poihksosolvati edded goobbtain a
pol yvi nyl pyrrol i done K-30 (Pl asdone K29/32 from | SP
CeppurimmswdibsoPved/mFoTt hR84sePuteoh Washadded 2£57.8.
mL of 1 nol/L hydrochloric acid to obtain a solution
1500 Eh 20 ng/ L T-5224 content with a pH of 5.09.
[0106] . Exanpl e 41 0.5 grans of T-5224 was
dF¥8BPY8d4Pn 3.9 nL of 0.5 nol /L sodi um hydroxi de and
5.1 nmL of purified 20 _ water, In this soluti,on .
ot "pol yei ny PBr PORTagRe ko884 PracHoREoHYSS) 38 fir gl of
| SP_Corp.) was.dissol.ved.t.o obt.ain a.sal.ution wth 5
) LTy AR eRPER 58 BRnor Befy Broph P rheh water.
4 .gra f _T-52 : .- argi.nkne
wfechresaraaliBRToR: g OB upli ALy S s gkt
sggyggeenelK§9g39ffeethS@ybe¥5t9lwggnaiéségvealeédone
SO K29/32 fromISP. Corp.) was dissolved and 0.8 nL of
lopebik Bydeochhiehi ¢iag dosmgmom@@@aza@gaeeh@ Qbtai g
a solution with 50 ng/nL T-5224 content with a pH of
7pB. oF0308] 5 Exanple 43 One gram of
T-5224 was dissolved in 7.7 nL of 0.5 nol/L sodium
hydrozide and 10 nL of purified water. In this
solution, 0.5 g of polyvinyl pyrrolidone K-30 (Pl asdone
K2ea®2léer én | SP Corp.) was dissolved to

One gram of T-5224 was dissolved in 7.7 mL of
0.5 mol/L sodium hydroxide and 10 mL of purified water.
In this solution, 1 g of polyvinylpyrrolidone K-30
(Plasdone K29/32 from ISP Corp.) was dissolved to
obtain a solution with 50 mg/mL T-5224 content with a
pH of 9.0.
[0110]
Example 45

One gram of T-5224 was dissolved in 7.7 mL of
0.5 mol/L sodium hydroxide and 10 mL of purified water.
In this solution, 1.5 g of polyvinylpyrrolidone K-30
(Plasdone K29/32 from ISP Corp.) was dissolved to
obtain a solution with 50 mg/mL T-5224 content with a
pH of 8.7.

[0111]
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10 obtain a solution with 50 ng/nL T-5224 content with
a pHof 9.3. [0109] Exanple 44 One
gram of T-5224 was dissolved in 7.7 nL of 15 0.5 nol/L
sodi um hydroxi de and 10 niL of purified water. In this
solution, 1 g of polyvinyl pirrolidone K-30 (Pl asdone
1(29/32 from ISP Corp.) was dissolved to obtain a
sBkampoa wsth 50 ng/ L T-5224 content with a pH of

9.0. 20[0110] Exanple 45 One gram of

T-5224 was @hsesgkewdofnT7572#4l wef GiBsabiet sodifumh mL of
hydroxi de and 10 nL of purified water. In this

B} bt nph/L1sedguns hydrouiAgl pyer Pi Bbnefkregifsed water.
(Pl asdone 1&29/32 fromISP Corp.,) was dissolved to
obtaFRia selutien witH 86 ﬁ@;‘-wnwémzr@éﬁti@ﬁﬁ fief a

g#Pgagggﬁemgg%é?ésggégg§gﬁ ?o?pn{ Uﬁsodésﬁﬁﬂyﬁghﬁalum
CSPERrheE SChuERomrobrrbp UbTE Bonszk. B5blet witibng

K%ﬁ/? rgn1ISP Corp.) was dlssolved to obtain a
ron"with 50 nmg/ nL T-5224 content with a pH of

8, 611 FpllZ] Exanpl e 47 100ne gram of T-5224 was

dISSO ved in 7.7 nmL of 0.5 nol/L sodi um hydroxi de and

1§Xg%p9g purified water.
One gram of T-5224 was dissolved in 7.7 mL of
0.5 mol/L sodium hydroxide and 10 mL of purified water.
In this solution, 3 g of polyvinylpyrrolidone K-30
(Plasdone K29/32 from ISP Corp.) was dissolved to
obtain a solution with 50 mg/mL T-5224 content with a
pH of 8.1.
[0113]
Example 48
Two gramg of T-5224 was dissolved in 15.5 mL
of 0.5 mol/L sodium hydroxide. In this solution, 2 g
of polyvinylpyrrolidone K-30 (Plasdone K29/32 from ISP
Corp.) was dissolved to obtain a solution with 100
mg/mL T-5224 content with a pH of 9.6.
[0114]
Example 49
Two grams of T-5224 was dissolved in 15.5 mL
of 0.5 mol/L sodium hydroxide. In this solution, 4 g
of polyvinylpyrrolidone K-30 (Plasdone K29/32 from ISP

Corp.) was dissolved to obtain a solution with 100
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Corp.) was dFSsgFeBd £6 &b
/ T- 24 1t ith, H of 8. 8. 0115]. Exanpl e
BTty 2 oG N by AP L Sy BT, boTHEh ohy - dF &y of

In this solution, 3 g of polyvinylpyrrolidone K-30
(Pl asdone K29/32 from ISP Corp.) was dissolved to

obtain a solution with 50 ng/ nL T-5224 content with a

15 pH of 8.1. [0113] Exanple 48 Two grans

of T-5224 was dissolved insth.5 mL of 0.5 nol/L sodi um

hydroxide. In this solution, 2 g 20 of
pogyminy¥pgeaotbdoretKw30h( Bl paEdofes8K89/ 32 from | SP

Corp.) was dissolved to obtain a solution with 100

myPil5T- 5224 content with a pH of 9.6. [0114] Exanple

49 25Two grans of T-5224 was dissolved in 15.5 nL of
OExamBleL

8odi um hydroxide. In this solution, 4 g of
pol yvi nyl pyrrol i done K-30 %Plasdone 1(29/ 32 from.| SP
aPA YaSoPdEPeAVRAL AR1G07 5

By RGT bYTF bbr doRacKadd pPh3adRaYisePea% Pl g7

o he 133, T8RP Pe ko S5t E 2 Pae g o

E%QVHLGT5§224 contengfw%%ﬁ gr ﬁ509f1815224 Was

diSsolved in 7.7 nL nol /L sodi um hydroxide. In

thpsi1splution, 2 g of

Example 51

Two grams of T-5224 was digsolved in 7.7 mL
of 1 mol/L sodium hydroxide. In this solution, 2 g of
polyvinylpyrrolidone K-30 (Plasdone K29/32 from ISP
Corp.) was dissolved to obtain a solution with 200

mg/mL T-5224 content with a pH of 9.4.

INDUSTRIAL APPLICABILITY
[0117]

A T-5224 oral composition containing
polyvinylpyrrolidone according to the present invention
can be produced with simple steps without requiring new
manufacturing equipment. It maintains stable solubility
even with changes in the pH of the gastrointestinal
tract and of which gastrointestinal tract absorption is

improved.



pol yvi nyl pyrrol i done K-30 (Pl asdone K29/32 from | SP
Corp.) was dissolved to obtain a solution with 200 15
ng/ m. T-5224 content with a pH of 9.4. | NDUSTRI AL
APPLI CABI LI TY [0117] A T-5224 oral conposition
cont ai ni ng pol yvi nyl pyrrol sdone according to the
present invention 20 can be produced wth sinple st eps
wi t hout requiring new maRURAMEuUri ng equi pnent.

mai ntains stable solubility even with change |n the
PH of the gastowdhtesTpeRltienceoRkAiBINGh CES
gastrointestinal tract _absorption_js_i rove%
doyakrrentayl @) - %oh%%%?%Y%%n%%ﬁ%hu%ung33h¥ r?ﬁY‘l 2-

(cycl opent yl ox

H%?ﬁ?%%‘%%%‘? 583 éywa%ﬂﬁ% enz‘ﬁ#’éﬁ% 223%‘% orf 22
el OSEESer TN By Rk oL 2808 ore
gyC'Openty Xg%ﬁ§n§¥ﬂiax¥9ﬁé Y}Loa &&ﬁtaxﬁaagyal{a [4-

hzi soxazo oXy propi oni c aci

ﬁg%% gﬁggg%log YYLAY 9%& Eh989§1aﬁdta3bﬁ§ﬂ%oxy 1,2-

erenthe aSI material is sodium

h%QﬁQ%égﬁazBQt@S§lVﬂbEMQR9¥bﬂény§Q§kdﬁh©ﬁ&bOa@ha,or a
pot assi um car bonate, negl um ne, “argini ne, arginine

hydi at eae2BEr$apbsyvhayephrro3idbhe andl asbhisdc
conmposition according to claim2, wherein the basic

mateerahli swhegednniche basnctmaSBWHadanBOﬁ@ﬁeum4 The
oral solid conposition according to claim2, wherein

t hgdibagidemapetihabiug hydrgkidee. s diPHe CorROTSIS d
conposi tion according to any one of claim2 to claim
Jpothesdin chsbonatesolied lydiHesi BLeH dsfalFginine
wat er - sol ubl e excipient. 6. The oral solid conposition
abyerars§ ﬁ&daﬁ916ﬁetéﬁnﬂq§ m2to cIa|n15 mhereln

the or al soI d co is a t t

73-The oral T 3§FPF6W¥555D 2 ocgﬁgﬁsﬁg §raim
claim?2 tao _cl 5 r e sition

i & amthgﬁl t%nqb@s%n (‘)-’lr a lé%ue%? sa%%nr?lor%é)rmp .

C [ |

%gkggge on%%Sn%Ihydroxybenzoyl] 2-[ (3-hydroxy-1, 2-
hqn2| soxazolmf: Wodethmad RRAPE T i At CoBdiny Ofo aclaim

sal't thereof and pol yvinyl pyrrolidone.
2, wherein the basic material is L- arginine.
5. The oral solid composition according to any
one of claim 2 to claim 4, wherein the oral solid
composition contains a water-soluble excipient.
6. The oral solid composition according to any
one of claim 2 to claim 5, wherein the oral solid
composition is a tablet or a capsule.
7. The oral solid composition according to any

one of claim 2 to claim 5, wherein the oral solid

composition is a tablet.



9. The oral aqueous solution according to claim S8,
wherein the concentration of 3-{5-[4-

(cycl opent yl oxy) - 2- hydr oxybenzoy1] - 2- [ ( 3- hydr oxy- 1, 2-
benzi soxazol - 6-yl ) met hoxy] phenyl } propionic acid is
0.01-20 wv% 10. The oral smgueous sol uti on accordi ng
to claim8 or claim9, wherein the anount of

pel yvi nyl pyRnobirdbnegiisois1B8ollitenpeonthatioty 3-{5-[4-
3-f5-[4-
(¢getoppanylyoryy) 22 hyddorypbareyy]d 22F (33 hrghoeyyi 122 -
benzisoxazol-6-y|inethoxy] henyl | propionic acid. 11.
Thengigpxagaéobsysomatheny @b@ﬂﬁﬂﬁ@rPBlﬁﬁycoﬁéldfor a
claim8 to claim10, _wherein the_pH of the ora
agaebushesrati endi Bogyvénylpyrrolidone.

9. The oral aqueous solution according to claim
8, wherein the concentration of 3-{5-[4-
(cyclopentyloxy) -2-hydroxybenzoyl] -2- [ (3-hydroxy-1,2-
benzisoxazol-6-yl)methoxy] phenyl }propionic acid is
0.01-20 w/v%.

10. The oral agqueous solution according to claim
8 or claim 9, wherein the amount of
polyvinylpyrrolidone is 1-10 times per that of 3-{5-[4-
(cyclopentyloxy) -2-hydroxybenzoyl] -2- [ (3-hydroxy-1,2-
benzisoxazol-6-yl)methoxylphenyl }propionic acid.

11. The oral aqueous solution according to any
one of claim 8 to claim 10, wherein the pH of the oral

aqueous solution is 3 to 9.



