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1 DESCRI PTI ON ORAL COMPGCSI TI ON COVPRI SI NG

3-{5-[ 4- (CYCLOPENTYLOXY) -

2- HYDROXYBENZOYL] - 2- [ ( 3- HYDROXY- 1, 2- BENZI SOXAZQOL- 6-
YL) METHOXY] PHENYL} PROPI ONI C ACI D OR SALT THEREOF
TECHNI CAL FI ELD [ 0001] The present invention relates
to an oral conposition cont ining

3-{5-[4-(cycl opentyl oxy)nd~
hydr oxybenzoyl | - 2-[ ( 3- hydr xy 1 % benzi soxazol - 6-

ylosmt f@mc@@?ﬂyd:&pé@f@m@ﬁsm@%d or [2- %@H:Lbbgrq@%oﬁw
pol yvi nyl pyrrolidone. BACKGROUND ART [0002]

3- {B-ivbHeyempenty] oxy) ti@w@mmbf Nz oykz ?-SOXAZOL 6-
[ (3- hydroxy- 1, 2- benzi soxazol - 6-

yl ) met.hmeyhpRenplEpre) peorg oacicd ACTenosf erilT rmefmmeoed
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
Docunment 1). T-5224 is a hardly-sol ubl e nedication
wth lowsolubility in the secretions inside the
gasHGB tAstF halDtract (in the range fromacidic to 20
neutrali. As a result, when solid T-5224 is
adri%fistered orally, the absorption fromthe 2
gastrointestihal tract is not adequa I n_addition

when a basict E%I%??%%n%f13”%%§ho?srﬁgﬁ¥ﬁ?sF%r@H oral

(”égéagsition containing 3-{5-[4- (cyclopentyloxy)-2-

hydroxybenzoyl]l-2-[ (3-hydroxy-1,2-benzisoxazol-6-
yl)methoxy]phenyl }propionic acid or a salt thereof and

pelyvinylpyrrolidone.

BACKGROUND ART
[0002]

3-{5-[4- (cyclopentyloxy) -2 -hydroxybenzoyl] -2-
[(3-hydroxy-1,2-benzisoxazol-6-
yl)methoxy] phenyl }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 absocorption from the



10

15

20

25

due to the change of solution property by secretion
i nside the gastrointestinal tract, T-5224
precipitates, 5 and an adequate absorption is not
achi eved. For inproving the solubility of hardly-
sol ubl e nedi cati ons, various, pharmaceutica

t echnol ogi es have been studi‘ed. For exanple, (1) a

mesad- 4 Ofc 4 SP10Y] Ngrdbe 891 ubi | Ly by oeki pg ga8alton,
of” 10 the hardl y-sol ubl e nedication; (2) a nethod for

MBA YY) a AP P OS1 ut Bdn o et hogh 4 of s NBALDE: SOEvbheckY11y,
formng a cyclodextrin clathrate (4) a nmethod for

meden g s o Wb | eharltye asieli sigl @ soih f peep@et  viey agesdtef bpna
method for dissolving in a solvent with affinity for

t hiendhiad el | tyh &l 5y st xuol et eametc el | onadt prTex2mpl precipitates,
Macr ogol and propylene glycol, and the like) (6) a
nmetriio i ardamla ing dbserpipbon | T esoff Neph Pavedt Docunent
1). However, (1) due to the change of solution

property by Beerewworvinsitee t fel gasl toy neeshandl y20
tract, the salt of T-5224 precipitates; (2) with a
netHotP ¥ ek gt Q% ubT & A d Hgnacer $82% acti ve

t, [ to th t i ntesti |t t to th
o TSR i o 1 A . | ST Sgal b (B
th t f Ki h .a, method f Ki
DB T Do (1 TPR G T Aros pitat o 116 S AgPaLE of
fine BALE Eo NeSEELIN &, SPRE] al RMEACLULT Ag,
and ? ~ahd manur ac thd

devices _ conpl ex processes, a _ ur_e I S_ no

SO ) "I e Bt oisr oo
R4} A BASr i n (B4 S LONPRTD dddtod hese Mil@@ soluble

side-effects from
by adding a surface active agent (5) a method for
disscolving in a solvent with affinity for the hardly-
soluble medication (for example, Macrogel and propylene
glycol, and the like) (6) a method for making fine
particles (Non-Patent Document 1).

However, (1) due to the change of solution
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 special manufacturing devices

and complex processes, and manufacture is not easy; (4)

with regard to a method for digseolving in solvents that




the solvents, and furthernore for making soft gelatins
and the |ike, a special manufacturing device and 5
conpl ex processes becone necessary, and the
manufacturing is not easy. Formulations of T-5224 or a
salt thereof that have good3absorpt|on t hrough ora
adm ni stration and that can be produced easily are

. |
poYe A R S PRO Rl HORPERELLARY
Editeed bys Then S0 et iat oéhgﬁéé‘drﬁeﬁ TﬁéhQQJngé!ffects from

Japan/ Di vision of Particul ate 15 Desi gn and

Prieparad 1-east s Padhd Cf € Best@frangor Rhgk imgedbEcabelatins
Technol ogy that are useful now' First edition, Jiho,

| nend Septeitber d,sP908al1 prnaR0ba2ddr indl &SE OSHRENGF

THE | NVENTI ON [ 0004] 20 There is desired an ora

5 canpasl dx prdddssadi odcoaa becepssaug edamit bbat
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requi ring new manufacturing equi pnment; (2) which can
bengorwithcedr wiy hi s siopl @asyeps; (3) which maintains
stable solubility even with changes in the pH of the
gastr oi nt estieranupst temgtoand-pi24heEha salt thereof that

gastrointestinal tract absorption is _inproved. 4

wémse FEIOSARS N FTHRD p‘d@m@}s O’f@bo%ilmjdﬁ?ﬂ%i?rﬁﬁé% and

co itions, the giese i nventors conducted i ntensi ve
trc"“rf"%\ CEHELY Wt TH not know

[0003]

Patent Document 1: International Publication
03/042150 pamphlet

Non-Patent Document 1: Edited by The Society
of Powder Technology, Japan/Division of Particulate
Design 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
[c004]

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 chahges in the pH of the gastrointestinal
tract and of which gastrointestinal tract absorption is

improved.



5 an oral conposition in which polyvinylpyrrolidone is
added to T-5224, the absorption of T-5224 is greatly
i nproved even in the neutral range where there is | ow
solubility. Especially, with an oral solid conposition
i n which polyvinyl pyrrolidone and a basic material of
10 which the 5 w v% aqueous ol ution has the pH of 10

or € t - an oral aqueous
sgﬁ§§§%ﬁpéénsﬁﬁﬁgﬁGﬁgggvgﬁéﬁ%gggolidone is added to

T- p2#ds) the absorption of T-5224 was found to be
greatly inproved, and the present inventors had

conpl et ed t hgngt£Seidtse 18chAYENLLEN. c ADVANIAGES OhvIHEors
I NVENTI ON [ 0006] The T-5224 oral conposition

C ofbradukt el t e e POl Yo | Pys@yFeRl helongi 8éotbechr eEgBt with
invention is 20 advant ageous as an oral nedication

5 capastdl aforfdds i twhibm him awih beh ppotire ety Whihptl idone is
requi ring new manufacturing equi pnment; (2) which can
beqieatiucedl w2, silnpl @bstepsiof3pf whi eh24aiat gkastly
stable solubility even with changes in the pH of the
gasirihvRre st Vel 125t e areubndl ofand¢ ctihere there is low
gastrointestinal tract absorption is inproved. 5 o
BEST WASDH ROR  dAFwed g buT WHED | NVERNTR ONsof B30gpmpReition
present invention wll be described in detail below
5 lfhé”mﬁ%e%o%%v%mﬁélwlé’é%%d%%cﬂl%t?olﬁaﬁéc%‘%‘ierlal of

[ her wi n WERALE h
10 V\eulrlfgihéh utrﬂgsg v?}v%? aqt?eeous?tseglut{onohgst,tl?e pH of 10 or

more are added to T-5224 and an oral agqueous solution
in which polyvinylpyrrolideone is added to T-5224, the
absorption of T-5224 was found to be greatly improved,
and the present inventors had completed the present

15 invention.

ADVANTAGES OF THE INVENTION
[0006]
The T-5224 oral composition containing the

polyvinylpyrrolidone of the pregsent invention is

20 advantageous as an oral medication composition (1)
which can be produced without reguiring 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

25 tract and of which gastrointestinal tract absorption is

improved.



wei ght/vol une % at 20C. The pHis the value at 20C
[ 0008] The nedicinal conposition of the present 10
invention is an oral conposition containing T-5224 or
a salt thereof and pol yvinyl pyrrolidone (PVP). Mre
specifically, the present inyentionis an oral solid
conposition containing T-5222 or a salt thereof,
PObYYEMUbRNT EBKT HORRy 1ARACBTDIEEC 1BERTIBY Of 15 which
the 5 w v% aqueous solution has the pH of 10 or nore.
Thegpresent invention is also an oral aqueous
sol ution containing T-5224 or a salt thereof and
pol yvi nyl pyr tBki geasent0089knt20nCanpar 8d tiesidiébed in
medi ci nal conposition which does not contain
podigvanyl pgloeli done and a basic material, the ora
solid conposition of the present invention had
5i nproved andThei it abrddisokbbi birepeot teecription is % by
hardl y-sol ubl e T-5224 in the neutral range, and 25
abseipht onnhassgpeheryisapnoted. TWévi-3224her a salt
thereof used in the present invention can be produced
bywehahmbvadamedéseti BEACi n The pHhai s orla® vablecaki 8RA™C-
Nunber 03/042150 6 panphlet, for exanple. The anobunt
of {98854 contained in the oral solid conposition of
the present jpvention,is.0.1-50% of th nposi ti on,
and preferangelmgé@Elga@WFﬁmpgaéFaoPooghg%?-§f§§e8F a

;:%%%%Eléggfis ggegréiogg%ﬁogg i EeégﬂEaQEQBgeﬁéﬁBE%’or a

salt therecof and polyvinylpyrrolidone (PVP).

10

More specifically, the present invention is
an oral solid composition containing T-5224 or a salt
thereof, polyvinylpyrrolidone, and a basic material of

15 which the 5 w/v% agueous solution has the pH of 10 or
more. The present invention is alsc an oral agueous
scolution containing T-5224 or a salt thereof and
polyvinylpyrrolidone.

[0009]

20 Compared to the medicinal composition which
doeg not contain polyvinylpyrrolidone and a basic
material, the oral solid compoéition of the present
invention had improved and maintained solubility of the
hardly-scluble T-5224 in the neutral range, and

25 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




i sonmers and tautonmers and the like), the present

i nvention includes these isoners, and the present

i nvention also includes solvates, hydrates, and
various 10 crystalline fornms. [0010] Exanples of the
"basic material of which the. 5 w/ v% aqueous sol ution
has the pH of 10 or nore" i%hcl ude sodi um hydr oxi de,

p hy. di um 15 carbonate, potassium
gé%@&:&%% Féfxé:%n PO

um n ar gl ni ne, and ar gl ni ne

hydr at es, anﬂqé%ﬁ&uﬁ@%@%ﬁ@@@ tbschikea iRrehersedi

exanpl es include L-arginine and a hydrate thereof,

ansh PoY asShptR £21 HONat e hdop Lo PELE el ieent eXaNpkes . 1-50%
i nclude L-arginine and a hydrate thereof. 20 For

S b tane esoieyd e OPf | &18d pBePEESbSEch-Aas% . ar gi ni ne

and the like, this can be the optical isonmers such as
5L-isomer or Wilsormyardi b utles The?zeforaadsahydthtesof,

thereof. The m xture anount for the basic material is

2501l - i%bm@:‘r@hargarpr@sam h(fexs pexampbe T- eouet uhd

preferably 0.5 to 10 weight parts, and nore preferably

1 ke ne| aykd tp@w@ne{@oqu@ 7he Theke) the present

pol yvi nyl pyrrolidone used in the oral so

cOMpENItion DICtiéepriehent |FHUBAEFomRd *ﬁ]a? present

particularly limted | es inc
polrr}mw%r%md \93%% S%ﬁ%w%wwﬁ%v?aon@nﬁ ¥8rEous
and yvn rrolldone K-17, and the like. The

O Sk %$&% S Bol yvi nyl pyrrol i done is

[0010]

Examples of the "basic material of which the
5 w/v% aqueous solution has the pH cf 10 or more"
include sodium hydroxide, potassium hydroxide, sodium

15 carbonate, potagsium 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.

20 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

25 0.1-30 weight parts with respect to T-5224, and
preferably 0.5 to 10 weight parts, and more preferably

1l to 6 weight parts.

[0011]
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0.1-30 weight parts with respect to T-5224 and is
preferably 0.1-6 weight parts, and nore preferably 0.3
to 3 weight parts. 10 [00121 In the oral solid
conposition of the present invention, an excipient
can be further added. Exanplﬁs of excipients include
sugar al cohols such as erythritol, mannitol, xylitol,

and sor bi t ol v 45,80, 1 061 LI K801 3498ESusEEN 1 AS LRI b€al

soft sugar, powdered sucrose, |actose, and gl ucose

angbihe &&t’ﬁ}?@siEYShOQEXEﬁénﬁre_§éﬁh agvaneyshodexhein,
(3-cyclodextrin, y-cyclodextrin, hydroxypropyl

( 3o&yel @dexEI Nl iAndedsubhibbeksimp®ebeine3uaycl odextrin
sodium and the like; 20 cellul ose such as crystalline
cepd -obey hpgrrol tdoce yEtab| i pelgelihulpgeroandonkeK-25

i ke; and starches such as corn starch, potato

stamad hpo byrdipy Egerati hdeed Ksilar chndahbet hékkike. Wth
regard to these excipients, one type or two or nore ‘
types in conBiparnishuranabeuns addedlyPisyépgbrelidone is
exci pi ents include water-soluble excipients such as

sugat -3 conbalt B@Eﬁ?swlbhdre%QQFBdéﬁtErﬁ§?4aﬁ6dtHé

|'i ke. For_ sugar_al cohol s mannitol , for sugars

| dBEREPhY RytrdestehhsParssg apfcrouexPFRACEARY O-3
hydr oxypropyl (3-cyclodextrin are further preferred.
Th%oagﬁﬁﬁig%? éﬁEF%ient added is not particularly

[ '5f§ and an anmount corresponding to 5 the

fornmu alion i s added. [0013]

In the oral solid composition of the present
invention, an excipient can be further added.

Examples of excipients include sugar alcohols
such as erythritel, mannitol, xylitol, and sorbitol,
and the like; sugars such as white soft sugar, powdered
sucrose, lactose, and glucose and the like;
cyclodextring, such as a-cyclodextrin, P-cyclodextrin,
y-cyclodextrin, hydroxypropyl P-cyclodextrin, and
sulfobutyl ether B-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
starch, 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

cyclodextrinsg, and the like. For sugar alcohols,

mannitol, for sugars, lactose, for cyclodextrins, B-
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In the oral solid conposition of the present
invention, additives that are typically used in

nmedi cati ons can be used within the range that does not
10 interfere with the effect of the present invention.
For such additives, exanples_include disintegrants,

bi ndi ng agents, |ubricants, Paste correctives,

cobgesass Heiagine b srosy! gy Brbie deles

Exghpt gsr ofrdEstptggrant s i ncl ude carnel | ose,
carnel |l ose cal cium croscarnell ose sodi um sodi um

starch gl ycotnéeamstaspeyi denepikaw sghsti G4t adt
hydr oxypropyl cellul ose and partly pregel atini zed

stwathi cahgdrifel inkeed20afdann! escohtt berbeBgbAgding to

agents include hydroxypropyl cellul ose, carnellose

sotheinfoandl aet byl iscetidlafiose, and the |ike. Exanples

of lubricants include stearic acid, magnesium

stE29B3k, calciumstearate, talc, hydrated 25 silicon

di oxi de, light anhydrous silicic acid, and sucrose

esters of falRytheiesalapdlidecriResitEganpfeshef present

taste correctives include aspartanme, sacchari_ne,

stEWetiPRUNEARE 15pE Shakcatal FURECPOL YRR aRd t he

i ke ,Exaqgles of colora ts,iﬂclude titaniunh digxide,

r SELETFFLOBRI TRD DRI PoRA 1 € FhEn okt e aBPackaF  gRes not

oxi de %ood re . 102, food_yellow No. 4, .and_ 5

P ot 36t 00 KoL 5Pl EREC ot M CERBPERCof W7 PREGPPNg

a%ﬁggssﬁgﬁléﬁﬁﬁtives, examples include disintegrants,
binding agents, lubricants, taste correctives,
coleorants, flavoring agents, surface active agents,
coating agents, and plasticizers and the like.

Examples of disintegrants include carmellose,
carmellose calcium, croscarmellose sodium, sodium
starch glycolate, crospovidone, low substituted
hydroxypropyl cellulose and partly pregelatinized
starch, and the like.

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

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

Examples of taste correctives include

agspartame, saccharine, stevia, thaumatin, and
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essential oils such as orange oil, lenon oil, mnt

oil, and pine oil, and the |ike; essences such as
orange essence, pepperm nt essence, and the |ike;
flavors such 10 as cherry flavor, vanilla flavor,
fruit flavor, and the |I|ike;_ powder aromatic materials
such as apple mcron, banara m cron, peach m cron,

t ' ' , and the Iike;
SUABI L1 SLO0sc A0] wQ20E TiLOn, and, the e
Exanpl es of grf @s%f'é’@lé‘ﬂ&%éﬁﬂ&i&&é £ $044 T

| auryl sulfate, dioctyl sodium sul fosuccl nate,

PQ] iksordat e-&ude Pok yoxyel dy! ydr egenat edx £@st Ob1ack
oil, and the |like. Exanples of coating agents include

20 Ardrxdps opybodetdy | ee] | tbPsefosd PRI KYINo. 4, and
nmet hacryl ate copol ynmer E, am noal kyl nethacryl ate

capald/ el RSy Nt hy) cehd utleselikeel | ul ose acetate
pht hal ate, hydroxynet hyl cellul ose phthal at e,

nmet hacryl i ¢ Exandbleppof yivbrvdrimeptd@entyd | tnatude

copol ymer LD, and 25 nmethacrylic acid copolyner S, and

t s d9ikelal Bxialp| ssclofapl aisanas ze¥k, | hehomleci i embyt oil,

citrate, Macrogol, triacetin, and propylene glycol,

arfdld ttHag iqdel . 1907d THes el Herll t932aNeee siseld 39 ngrynee

two or nore types are conbi ned and used. The addition

AFIRRTECS aRERRATH | RIFSRTS: 1308 tiefe L debe@BPhy such

on th o%;e tive, these can_be nixgg sp t ft their d th

e e © 5 UlbquUAA b Snph B6Sba L T00R 4] LavoT, and the
like; powder aromatic materials such as apple micron,
banana micron, peach micron, strawberry micron, and
orange micron, and the like; and wvanillin and ethyl
vaniliin, and the like.

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

Examples of coating agents include
hydroxypropyl methylcellulose, aminoalkyl methacrylate
cocpolymer E, amincalkyl methacrylate copolymer RS,
ethylcellulose, cellulose acetate phthalate,
hydroxymethyl cellulcse 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.



Using fornul ation additives such as nedically

al | owabl e excipients, carriers, and diluents, and the
i ke as needed, the oral solid conposition of the 10
present invention can be used as a fornulation in
tabl ets, capsul es, granuleslofine powders, powders,
rapid disintegrating tablets,” fornmulations that are

di ssolved b u y
fornulatlongfﬂéﬁ% % dl?% s gygsu?@% %gﬁgg5|?roﬁwgf055

theo s esgil s | IVENESRADi ndd Qﬁ@eusé@.haTﬁeTé532ﬂl&ﬁlﬁﬁounts
is a hardly-sol ubl e substance di ssolved within the

gastd ahdt i@éwféuiéﬁw BNE: £ €4 MekRd adEpéhi sngoodi then,
the T-522 the basic material, and the
pabry e dyd ey s ricthé €O Neamhibe hufxedt&e chast theent sf&eetd0are
preferably in close contact. For exanple, tablets,

5 cagdrdes, e andetoreawdad i ons whi ch have passed through a
granul ation process (granules, fine granules, powders,
raf?@L 4l si ntegrating tablets, fornulations which are
di ssol ved before use, dry syrup_or powder
fornulatlonéUSQ%Eaﬁ@rm%bat%?%)a%@éth%ﬁe?F%G agppgdically

preferred are tablets and capsul es. Lher g eferreg

zn%i%%ﬂﬂ?ﬁ% exq?ﬁﬂﬁ%¥%odc%¥r ﬁ$n|%?¢a FoieNHgsagRd the
d dosa are ele d accord to_t age
i Fhrred W brEs fﬁdcgm%h%gwngﬁ?

f hi b h d
10aoeﬁ%ﬁ€$t2?“ave8%%§§reéc%ﬁ'ﬁ% SR e e

N O N e L
tif&ﬁﬁ&xﬁléﬁﬁ%egratlng tablets, formulations that are

dissolved before use, dry syrups, or powder
formulations, and the like. With the composition of

15 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

20 preferably in close contact. For example, tablets,
capsules, and formulations which have passed through a
granulation process (granuleg, fine granules, powders,
rapid disintegrating tablets, formulations which are
dissolved before use, dry syrup or powder formulations,

25 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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[0015] The nmethod for making the oral solid
conposition of the present invention into a
formulation 10 is not particularly limted and is

i mpl emented by the normal nethods. In the case of

tabl ets, exanples include thods in which tabl et
press is conducted after creating granulated materi al

gégééf@ﬁégﬁdbgﬁﬁ wgigﬂyag;%ggsgarag%oﬁga_nuhegngmgai the

tation granul ati on, ulation, extr ng

granub et | 88 Okx kN8 L1 Kg, tBROne@i dhTectrLapl ek press

nmet hod 1 n which the conposition 1Is mxed and tabl et

PrL&sih s €OREEICE BB dt & €Ll Yded NovéhesEa8£a0f tEABBULES,
exanpl es include nethods in which capsules are filled

Wi ddy gramdll fdeda mabenddl a@il 20 fibrectéyawi th-theo mg is
conposition. The oral solid conposition of the

pradvein i s tweed | dbv cded beven| veei zede andousedseferal
necessary. \Wen producing tablets, the direct tablet
prieissesmpdmodidas. preferred, and a direct tablet

pressing 25 nethod which uses water-soluble directly
cohpiEski bl e excipients is nore preferred. The

wat er -sol ubl e directly conpressi bl e excipients

i ncl ude di r B2 yneelpgdr 6% BreipackoeeOr @i r 8ot iy

conpr essj bl e manni t ol r essi

, 12 directly,co i bLe .
SGIITRTT: Chc (e PRRePTROPE he UrPELERy Bonp? e5SFBIEaCTon
orE) A SLASELL Y COIBLER8 DA, TBTIULBlolscn y,pre
T e T S g
Orj ffPf &3e methods in which tablet press is conducted
after creating granulated material by fluidized bed
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. In
the case of capsules, examples include methods in which
capsules are filled with granulated material or
directly with the composition. The oral sclid
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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preferably, tablet pressing is conducted using L-

argi nine hydrate or a noisturized product of L-
arginine, and then drying this. Further preferred is
10 conducting tabl et pressing using L-arginine hydrate
or noisturized product of harginine and noi sturi zed
product of polyvinyl pyrroliddne, and then drying. By

tapl 8t pr Sééﬂ&@éém+é-e5%fégf bydrehe pixa,

noi sturi zed product of L-arginine, physical stability

15 such as t@bl ethbaggdness1 fndotpeets kB1d Sckappouad,
[ 00161 Conpared to the oral” agueous sol ution

cofAliing sehpbidiziers MEnsotabi 1szhbhgrageply auel.as
hydr oxypropyl nethyl cellul ose and pol yet hyl ene gl yco

20 6000, t hexggsrl pasteolsg SOy uthendbtetbet ppksenpress

i nvention has greatly inproved solubility nmaintenance
effieaciodnds st@bl latyimind aespeetbéspichaagesiah pH which
and furthernore, the absorption of T-5224 is greatly

i nprovedy/ ¥ §90d7us Teel Ut 5o4hae Bheabl ohetBoprumede.
in the oral aqueous solution of the _present invention
i OxR iRttty . dexlpkel neressine het pouddesedi pednegnl-
International 13 Publication Nunber 03/04215
paiphiistne e BT o Me52PUr toRt aPRedurh Phelor al
aqueous, sol uti on of t$e Present invention is of001-go.
WSE W ¢ RPECEITD PRI ab M afueolisr SBFTit PHRICET S 18

grcgéﬁ &?' - gbgégfé’t Wy Wih regard to the I-p2dd oL

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

[0017]

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

agueous solution of the present invention is produced

according to the method described in International
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when i soners are present (for exanple, geonetric
isoners and tautoners and the |ike), the present

i nvention includes these isonmers, and the present 10
i nvention also includes solvates, hydrates, and
various crystalline forns.l%0018] The

pol yvi nyl pyrrolidone used in~“the oral solid

COITROS] L4 ONb AT fie PT €5 LA 21 B é'gﬂlélé.not 15

particularly limted, but exanples include
pol yvi nyl pyrtigl i ganenk-S0, TPOLy¥i AyhPNifok1 dANehK- 8Bal
and pol yvi nyl pyrrolidone K-17, and the like. The
M g adTossT L o o P Ob F Vi Y | P& sOht dORRehSiO®n1id00.001-50
wei ght parts with respect to T-5224 or the salt
t hefeofwanid tesPéctpried etladl yrdl SaOeves ghdlpaidn, and
nore preferably 1 to 10 weight parts. [0019] The ora
aquenisrsolytd odl o0 thévpresent i nvention can be
formul ated by the standard nmethods and 25 is not
limted. ForWidanptaard-52dherTa523at toF her daltahjereot,
pol yvi nyl pyrrolidone are dissolved in_an aqueous,
sofRasntisorereralg Or PRt | SEef sevrREe i N9aAMaEHeBus
solvent in which a basic nateriaL i s dissolved. 14

u

EXaRITEEs ANDasHECTRTET | WY | T ubitpbt as8F uRfesent
hydr oxi d i um h id i um hydr oxi d
ST T o BoNeS Qo Tt PHBTS o 28k Hi B TPErE,

o i Pt it 1 ot |
ot I T NatEs dgfuaten, (rohet &Ry A P ovs
W g, pH A UST B .

[0018]

The polyvinylpyrrolidone used in the oral
solid composition of the present invention is not
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
preferably 0.5-20 weight parts, and more preferably 1
to 10 weight parts.

[0019]

The oral aquecus solution of the present
invention can be formulated by the standard methods and
ig 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

golvent in which a basic material is dissclved.
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The pH of the oral aqueous solution of the present
invention is preferably 1 to 10, and nore preferably
3to 9. 10 [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 eff%gi of the present

| nvention, 46 ﬁ@éié%&@ﬁf‘éiii’ﬁﬁu&é L £ssi 0! H98rBK: de,

adj ust'ers, taste correctives, avoring agents,

SWHARGEN AGFI NS 1 RPENhSgnEPHuR Oh Wbk 785 S 8Bdithe |i ke.
Exanpl es of pH adj usters include hydrochloric acid,
Cigidrigiagbe gl y6ANGn BakECatd C S6dfumageti&raci dnd 20
tartaric acid, lactic acid, and nmaleic acid, and the

| ickeey i rExaapl 28] ofhd alsilee correctives include

aspartane, saccharine, stevia, thaumatin, and

acesul fanme pot asddimmand tine pH kef 2% Exaspl esnofaquecus
flavoring agents include essential oils such as
orsgng: igint cdrern adlusteditwiilh a2 pldagiweter), and
the |ike; essences such as orange essence, pepperm nt
essence, andiheH ke the ak aqeerus sekuthenrgf the
flavor, vanilla flavor, fruit flavor, and the_ IliKke;
GRS PRSI 3Rt R AP EPP R € o © behanld nfie¥dn,

SRR 16 arft ani 1111 and ethyl vani [1in 5 and
thﬁnﬁﬂﬁe' Exanpl es of surface active agents include

In the oral aquecus 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 solubilizersg and the like.

Examples c¢f pH adjusters include hydrochloric
acid, citric acid, glycine, sucecinic 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 cil, mint oil,
and pine oil, and the like; essences such as orange

essence, peppermint essence, and the like; flavors such
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sodium | auryl sulfate, dioctyl sodium sulfosuccinate,
pol ysor bat e and pol yoxyet hyl ene hydrogenat ed cast or
oil, and the like. 10 Exanples of solubilizers include
purified water, ethanol, propylene glycol,

pol yet hyl ene glycol, glyce %n, and the |ike. These
additives are used singly or“two or nobre types are

i d T. 1 XU t ] t
gg%’;%}g%ﬁyfg&&, Den [ x4 ngy apppn m}ﬁ 1880t and the

I m ted, and dependi ng on the objecfi ve,

these can-HRatl Xeow@et Nalch hel raghfi £Ch8-A6R, banana
adequat el y expressed. [00211 Using fornul ation

adgi d+Mes [Seedh agi FBsth p%wawﬁ@rﬂ*l avebbe, exalipbeahge
carriers, and diluents, and the I ke as needed, the
ormal c B e 0asd Stthelt 1 Dibe pf atidlevapt ESent ahdvenhybnvaeanlben,
used as a fornmulation in solutions, syrups,

| eavohades, 1 doel. the [ike. In addition, the method of

adm ni stration, dosage, and 25 dosage frequency are

sel ect ed accixainmbes oof heunfiecefacpavéeagentpodpclude
wei ght, and synptonms. Normally, the_  anmount for |
exdtdium npuel negl Eate efdbeetys sadiiRi SvbfedusheBats:
di vided over several tines per 16 _day, and for a
nderSehate df ARbroMyetlYhene iy #ECIeaRt R sFRFEAT

di vided oyer. onge, ti ne or over several tines per day.

[ G2bq a@&hﬁ&? fac}ﬁ%'advantages of the present

gggﬁgfggh aégéﬁgfégiggdsgﬂagiipge£g|£8c.8get83%ified
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 agueous solutiocn of the
present invention can be used as a formulation in
solutions, syrups, lemcnades, and the like. 1In
addition, the method of administration, dosage, and
dosage fregquency are selected according to the age of
patients, body weight, and gymptoms. Normally, the

amount for exhibiting the medical effect is

administered once to divided over several times per
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Test exanple 1: Dissolution test (oral solid
conposition) For the sanples, the conposition of
exanple 1 10 and the conpositions of Conparative
exanples 1 to 3 were used. Al of the sanples are
tablets containing 10 ng of .T-5224. The test was
conducted according to the fapanese Phar macopoei a

di&.@f} uWh@nedesy paddie petied, fod5rtBg2paddl 8000 mg is
revol uti on nunber was 50 rpm The sanpl es were pl acéd

| Nl &R0 Wt Ofed N@idsdell i 8rfohe €igknbegbabi-oBetegt10f
t he Japanese Pharnacopoeia, and this was stirred for

30 imduwitesr (d€gt solution pH 1.2). This was a net hod
in which the pH was changed over tinme 20 by adding,

af f@r230 mnutes, 125 nL of 0.2 nol/L di sodi um

hydr ogenphosphate (test solution pH 5.6), and after a
further 30 riemt esthadadvngnti2gesiofteke puepent pRvention
6.8). The sanple solution was collected periodically.
Therelisspl aytien vhtle the belicwing Gast oXaweiefni ned
by optical density nmethod. The results are _shown in
Tabt e 12xXanpb3) L 17Pisgebretar ek 6PTR s8BL&Hi on
sanple 15 mnutes 45 mnutes 90 m nutes (pHL. 2)
(;ég%ﬁﬁs%%}%Qé) exanple 1 18.5 61.9 53.8 conparative

Z%anle 1 O'ﬁbg'éhg'gamﬁfgg?rgﬁévgoggggykfo% 8f3ega%ple 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 tesgt was conducted according to the
Japanese Pharmacopoeia dissolution test paddle method,
the paddle reveolution 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 minutes, 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
pericdically. The dissolution rate (%) cof T-5224 was
determined by optical density method. The results are

shown in Table 1.

[c023]
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conparative exanple 3 0.2 1.6 22.9 [0024] The tablet
of exanple 1 containing T-5224, polyvinylpyrrolidone,
and L-argi nine showed good dissolution in test
solutions in the acidic and neutral 5 range as
conpared to the tablet of arative exanple 1 which
does not contain polyvinyl pyrrolidone and L- arginine,
angriies tapl et of Conparative exanple 2 which

cont al ns polyvinylpyrrolidone and does not contain L-

argi i e, and—tthe—tabi CL Con illg éf’cdl%)é%lﬂi fcé

b0l yvi nyl T done. | s e R s o0 miutes
ol yvin one. :

B QZO|H¥Ign test (oral Lnlﬁﬂi HrEn—nnm #%@ 15_FofPH%E!

sanpl es, exREPEBNDOSI tion oflésbanpl e 25,1 .Sonposi t i T Sof
examr@li&tlaﬁdewm@sﬂtl ons ®©ft Conpar &t-isve exanpl®s

4- Tcowgyegragsed. edrplef 2t he sanpPl es wereé.Bablets 8.4
condanmprirag 118 agamdlel35224. ollze sane pH.sarying 22.9

di ssolution test was 20 conducted as in the test
exanple 1. The results are shown in Table 2. [0026]

18[0Q2rbl e 21 time of dissolution sanple 15 m nutes 45

m nutes 90 mnutes _ (pHL.2) (pH5. 62 (pH6. 8) . exa Ie 2
55.9 81.1 93The tablet of éxample contalnlng T-5224,

polyvinylpyrrolidone, and L-arginine showed good
dissolution in test solutions in the acidic and neutral
range as compared to the tablet of Comparative example
1 which does not contain polyvinylpyrrolidone and L-
arginine, and the tablet of Comparative example 2 which
contains polyvinylpyrrolidone and does not contain L-
arginine, and the tablet of Comparative example 3 which
contains 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.

[00258]




exanple 3 47.1 68.3 76.2 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 [0027] The conposition of
exanple 2 in which L- argini,ne is added as the basic
material and the 5 conposition of exanple 3 in which
pot ign}Parbonate i s added exhi bited inproved

di ssolution as conpared to the conposition of
which is a basic materi-al—ef wWitBR Ot HE B WG

sol ution F3EPHR of |ess thairebes| hddayteso 4@inutes
conposition of ConparativéPBkatiple 5 PR vich (PHE-8)
gl yci ne, exdigle i2s a weakl y 5@3cPdi ¢ wat eBlsbl uble 93.3
addi ti veexampladded, and t he&7cdénpositi oAs.df 76.2
Corpapatratveve exxamplle § and @Gonparati velexanple 7 3one
whicehpaphytiFOusangilbasi ¢ calociium phosphate and 14.3
nMagReskuat 1o aluwmonenet asi | iccate, whichiage basiai.s
”Hk%h@akaEIEH dQmphet 7di ssolvg in watefg, are added.s

[ 0028 Testexanpte 37 Dissotution test (oral sofid
conposition) 20 For the sanples, the conpositions of
exampe®s 8-11 and Conparative exanple 9 and
Conparative exanple 10 were used. Al of the sanples
wer e t abl et sThe ¢9mpoapsiubrsofoakamplag2lOnnghaofh L-

T-5224. The test was conducted according to the
arginine is added as the basic material and the

5 composition of example 3 in which potassium carbonate
is added exhibited improved disscolution 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,

10 the composgition 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

15 aluminometasilicate, which are basic material that do
not dissolve in water, are added.

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

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

10 were used. All of the samples were tablets or
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Japanese Phar macopoei a di ssol ution test paddl e nethod.
The paddl e revol uti on nunber was 50 rpm The sanples 5
were placed in 900 nL of a Ml lvaine buffer solution
of pH 6.8 and stirred for 30 m nutes. Test solutions
were collected periodicallﬁ and the dissolution rate
(%9 of T-5224 were determ gd by spectrophotonetry.

u5|&kglig@]a§h£%¢§€£%$9éF%éogfaf—§fb .8 was prepared

10 0.1 no itric’acid and 2 nol /L dibasic

30d|U”1 phosphat €. #ndy24] dstdne L@ Q&E@réln ngotgﬁe

results are shown in Table 3. [0029] [Tabre

S argy #nd 4 41ep1d righ SSSb & wlséélmmﬁe@e_&@ ﬁé@@lésmethod.
exanple 8 85.1 83.2 exanple 9 86.0 85.1 exanple 10
741 Haddl exeaipd Putlion SadnFér lwgonpar apmyve eXanphepfes
57.8 61.3 conparative exanple 10 0.0 1.4 15 [0030]
Theemwoplastdad ans $00 whil ot pAlyVivyipyrboffeongohasion of
added at a weight ratio of 0.3 tines weight (exanple
1PH 0.8 anidrest weigrhtf¢exdhphinuigys. 1 Téese selghions were
(exanple 9 3 tinmes weight 20 (Enbodi nent 10)

oI BiaEES MBIV B bkl (ANDrEks dmhp%uomor@h@ (%) of
conmposi tion of Conparative exanple 9 i n which

L Erfi4f mess defridined e SR Heconieypewiy h JBhe

McIlvaine buffer solution of pH 6.8 was prepared using
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.

[0022]
[Table 3]
time of dissolution
sample - -
15 minutes 30 minutes
example 8 85.1 83.2
example & 86.0 85.1
example 10 74 .8 81.7
example 11 78.7 76.1
comparative example 35 57.8 61.3
comparative example 10 0.0 1.4
[0030]

The compositions in which
polyvinylpyrrolidone wag 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
(Embcdiment 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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respect to T-5224 and in which no pol yvinyl pyrrolidone
i s added, and the conposition of Conparative exanple
10 in which a capsule is filled with T-5224. [0031]

5 Test exanple 4: Dissolution test (oral solid

conposi tion) For the sanplea, t he conpositions of
exanples 17 and 18 were useg. Both are capsul es

C%%é&i‘gtéor-5@2@%%53—34‘;«%}9}1@8 bS§gv£?g%%?995§&8@ne

according to the Japanese Pharnacopoel ution

tesd fadelh e amdhode cdhisoppddbe sEVELY 598tEU€b€kam?§e 10

50 rpm The sanples were placed in 900 nL of a buffter
solutwioicladh usiesul®e iPH 61 BedskDgh OTO029240I /L citric
acid and 0.05 nol/L 15 di basic sodi um phosphate, and
thisOaxels stirred for 30 mnutes. Test solutions were
collected periodically, and the dissolution rate (%
of Tep b 224ampbe det ePhsmebut byn spest r Ophat oselig. The
results are shown in Table 4. 20 [0032] [Table 4]
SHRMROLItAECDY di ssolution 15 minutes 30 minutes
exanple 17 90.9 93.2 exanple 18 84.0 86.5 [0033]

Bot h the conf®sitidnsrERlexanpre aqmpesiphpes of examples
directly conpressible mannitol is added as an 25

exch p-?fré%tlﬁ xRt e 1BOtH 3WF FRRDFHESt GPRRaiR1ing 20

added ¢ 1 5554

The test was conducted according to the

Japanese Pharmacopoeia dissoclution 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 dissoclution 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 80.9 93.2
example 18 84.0 B6.5
[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



21 showed good dissolution. [0034] Test exanple 5:
Di ssolution test (oral solid conposition) 5 For the
sanpl es, the conpositions of exanples 19, 20 and 22
were used. They are capsul es containing 80 ng and 40
ng of T-5224, and a tabl et qntalnlng 40 ng of
T-5224. The sane dissolutiofi"test as in Test exanple

1 esults are shown in Table 5.
%3§§%fo%%ﬁgq§§§€?%%@o Irldlssolutlon sanmpl e 15
30 mnutes exanple 19 92.6 85.4 exanple 20

93 1 97.5 exanple 22 82.8 99.2 [0036] The tablet of
exgE ee:@a?mﬁl@ t hepLapsuhei®h tdst exappl esdidwhi ch
contain 40 ng of T-5224, and the capsule of exanple
1%ompbsir comt ai ns 80 ng of T-5224, all exhibited
good dissolution. [0037] Test exanple 6: Ora

5adm ni stratibortese sanpbegs floe atom@Ossolods of examples
conposition) For the sanples, the conpositions of
exahpl 26 ard t22 WeanduSenpar B¢y ea ex appbeuBenerenyseging

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

10 4 was conducted. The results are shown in Table 5.

[0035]
[Takble 5]
time of dissclution
sample : -
15 minutes 30 minutes
example 19 92.6 85.4
example 20 93.1 97.5
example 22 82.8 9.2
[0036]

The tablet of example 22 and the capsule of
15 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
20 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



Mal e beagles (n = 4 to 6 dogs) of weight 10- 15 kg
were fasted for approximately 17 hours fromthe 22
day before drug admi nistration. Wth the sanpl es of
exanpl es 4-10, 10 ng/kg of T-5224 and with the sanple
of Conparative exanple 8, 3% ng/ kg of T-5224 were
adninistered orally. After admnistration, the dogs 5

ﬁ@f%? n%r@é ?ﬁlsgkgggoﬂﬂs ﬁ?kheﬁhgdsamples of

perlodlca romt e front Ieg vein, and after

I efPMhH e & h@ Pg ot &b &y RN bheTobb ok ngdaplasHar wet Bample
acetonitrile, the concentration of T-5224 was neasured
byot heodysa Mol Me nekhagl e TBe a0 eagyrRgestt tesenaveeAUC)
10 value for the plasma concentration-tine curve for 0
t cadihi Mgt Sre@sodel ey i nefitefhedubni stpetibe, AUGevdbye
is ghr/nL. The results are shown in Table 6. [0038]
5[Thmg@sﬁédcbﬁpmsi®fomabéradth@eﬁruaSoqoabset@ﬂ AUCo_6
anple (ratio of material adm nistration contained)
(r@#lk{ﬁd{@hllmﬁrqmﬂzlza Pypnt - begi vehe. ardnpfeer 1
3: 6 10 0.72 exanple 5 1: 3: 3 10 0.66_ exanple 6 1:
3: Temqping 3Bhe eR Qfg%n?fqomsthq qbtpinsgd E%ﬁﬁﬁ?ﬁewstT
0.5: 3 10 0,83 exanple 9 1. 1; 3 10 O 71 exanple 10

1: ag@t@na@r@lgg he concentration of T-5224 was measured
by the LC-MS/MS method. The area under the curve (AUC)
10 wvalue 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) (ng-hr/mL)
T-5224:PVP:L-arginine
example 4 l1: 3: 6 10 c.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
L 30 0.13
example 8 original drug
15 [0033]

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.
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conparative capsule filling of exanple 8 original drug
30 0.13 15 [0039] Conpared to the Conparative exanple
8 in which a dosage of 30 ng/kg was adm ni stered
orally, the oral solid conpositions of the present
invention (exanples 4-10) in which 10 ng/ kg were
adm ni stered 20 orally had &?eatly i ncreased AUC
vahﬂﬁﬁﬂ 23 [0040] Test exanple 7: Solubility in
neutral” (oral aqueous solutions) For the sanples, the
C%@é!é)_&&%ﬁlé’f? ?%@f’liéyzfntﬁ @@ré‘fd(chgl agueous
conposi tions of Conparative exanples 11 to 13 were
usgthuAldnsy € sol utions containing 10 ng/nL of

T-5224. Each sanple was diluted with pH 6.8 buffer

sol ution (prepargge usimglds 1 o/ tofpdsi€iass doandx8mBles
10 nol /L di basi ¢ sodi um phosphate) so that the T-5224
caTed rad i ad Wetse apffis el @by dO0C@ipdhradieseexamples
solutions were left standing in a 37C water bath, and
cerit rid ughatweare wased ondiicl esrafsetutlidmwsircofbeining 10
concentration (g/nmL) of T-5224 in the supernatant was

1 5ngveeds wrfedt Usd2dg- hi gh performance |iquid

chromat ography. The results_are shown in Table 7.
[0041] [ Tabfachy|saepds evas rl bited | Wik agPH of s aRdifer
hr 1 hr

solution (prepared using 0.1 mol/L citric acid and 0.2
mol/L dibasic sodium phosphate) so that the T-5224
concentration was approximately 100 pg/mL. These
solutions were left standing in a 37°C water bath, and
centrifugation was conducted after 1 hour. The
concentration (ug/mL) of T-5224 in the supernatant was

measured using high performance liquid chromatography.

The results are shown in Table 7.

[c041]
[Table 7]
time of allowing to stand
sample

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 8.7

[0042]

All of the solutions of examples 27 to 29,
which contain polyvinylpyrrolidone, maintained

sclubility even when diluted with pH 6.8 buffer




exanple 27 98.8 98.1 exanple 28 104.4 101.7 exanple
29 103.1 103.6 conparative exanple 11 5.9 8.2
conparative exanple 12 20.8 20.4 conparative exanple
13 8.6 9.7 [0042] 20 Al of the solutions of exanples
27 to 29, which contain poEyvinyIpyrroIidone,

mai ntained solubility even When diluted with pH 6.8

L& 86 £4n éQ'HBﬁg?géélEB”EﬁEeQgﬁatﬁeﬁssBkubb%ﬁ%r%Eive

bu
Conparative exa , which does not contain

addictihnves, 11 Cofnarat bvesexarpkentdinllheh t¢9RLai ns
hydr oxypropyl nmethylcellulose, and Conparative

exasmperdB8ivehighmpleontai #aiMacEegek i 6808yarbagsIbpyl

Test exanple 8: Dissolution test (oral aqueous

sohet hohyeFOoulbbe, sanpl esmphbatdospesammpans 18f, which

exanples 10 30-35 and the conpositions of Conparative
5 exanpt@sndMatoogblwepedused. The test was conducted

according to the Japanese Pharnacopoei a di ssol ution

t e§00palidl e nethod, the paddle revol ution nunber was

50 rpm The sanples 15 which contain 10_ng of T-5224

weFfesp| atedria 350PhEsetutipe tsetr(gralf gguecus

di sintegration test of the Japanese Pharnmacopoei a,

anBCtRFEOhas stirred for 30 minutes (test solution pH

1.2). This was a Hethod in mhiﬁh t he s
For the samples, the compositions of examples

10 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
15 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
(cest solution pH 1.2). This was a method in which the
pPE was changed over time by adding, after 30 minutes,
20 125 mL of 0.2 mol/L dibasic sodium phosphate {(test
gsolution 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.

25 The results are shown in Table 8.

[0044]
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pH was changed over tine by adding, after 30 m nutes,

20 125 nL of 0.2 nol/L dibasic sodi um phosphate (test

solution pH 5.6), and after a further 30 m nutes,

adding 125 nL (test sanple pH 6.8). The sanple

sol ution was coll ected perlgglcally The di ssol ution

rate (9@ of T-5224 was dete ned by

sppﬁ%g onetry. 25 The results are shown in Table
44]° 25 [Table 8] tinme of dissolution sanple

tim L850 ipn

96 4 exan@mpldl 96.8 9
100.0 96. 6 exanple 33 03l GAULSEq_ £D B2 AHRES 3% 0gpigutes
90. 7 83. Fxa@en@ile 35 90.6 9B-2 86.5 cofpafative 96-4
exanpl e ¢¥a@I® B13 13.6 corffatati ve exdmpte 15 10.86.2
41. 4 57. éxafiid@ 5L The exanplo®s530, 31, 188,034, whiche.6
are aci dexamgsla B38i ons cont aigsi.ng pol yvi aglpyrrol i doge,1
and t he &xaxdArplzes 32 and 3%2.whi ch aresbasic 83.9
sol ut i onsxargaryd aisni ng pol yvigaykpyrrol i depez mai ntai 6.5
QOQmeﬁﬁét&Héiéﬁém seCOfparedot @ the Comparative 13.6

examRberddive WbeH 5S4 wat g guspensiony gnd the 55 ¢
Compar atTve—exanpre—i5,—whi-ch—Ts a basic solutiorm.

[0045]

The examples 30, 31, 33, 34, which are acidic
solutions containing polyvinylpyrrolidone, and the
examples 32 and 35, which are basic solutionsg
containing polyvinylpyrrolidone, maintain good
sclubility 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
aqueoug golution)

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

Male beagles {(n = 4 to 5 dogs) of weight 1C-
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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10 [0046] Test exanple 9: Oral administration test for
dogs (oral aqueous solution) For the sanples, the
conpositions of exanples 36, 37 and Conparative
exanple 16 were used. 15 Male beagles (n =4 to 5

dogs) of weight 10- 15 kg re fasted for

approximately 17 hours fromthe day before drug

a;ﬂa "édf@éiﬂn-ff%ﬁhtﬂ@efz?&'ﬁ@lPé%;oéeiﬁ%agﬁéeéfgérand

37, 10 ng/ kg of T-5224 and wth The sanple of
CorpasAl iy e 16X apRd €e 16, £:38h NBAK Go9f a Tnd3 241 28m¥eweth

adm nistered orally. After admnistration, the dogs

| ngesiedi 0 T, ofhded@iceB aogivasoL ol | 22 edwa6 measured
periodically fromthe front I eg vein, and after

r ésyoui g TAeMPAIes enmatt iasdm t Tiee odot @d nexdkd et asha withe (AUC)
acetonitrile, the concentration of T-5224 was neasured
byahe {SVE/IE pist$roal . cdihesair eat Lvdlet itdeceuveef ¢AUC) to
5 value for the plasma concentration-tine curve for 0
t ¢ hsuresedcderermtded. Theind; tfonrthnerldOcC abraels
IS hr/m.. The results are shown in Table 9. [0047]

[ T’Eﬁ)ﬁé/@&" coRpBsFEPBALEf 2465 8RN s &RplLéLa&ni®ni strati on
ad&}éni stration AUC (ng/kg) exanple 36 solution 10

0. WPqH kaline) example 37 solution 10 0.49 (acidic)

[Table 9]

compositicon of dose of
sample pOs . administration AUC
administration
(mg/kg)
soluticn
-4
example 36 (alkaline) 10 0.48
soclution
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.
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conparative capsule filling of exanple 16 drug
substance 30 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 (iéanples 36, 37) in which
10 ng/ kg were adm ni stered orally had greatly

in ed AUC val ues. [0049] Next, the present
inventi'on will be described giving exanples and

C QIR AL V&, X3, However, the present invention
is not limted to:§ﬁ%se. In 20 addition, in the

exanpl es  andricd sl B Mey exar®| wsi hed ted Ohdkeg0l 160 mg
conpositions, T-5224 and L-arginine were both used as

P iverdszegh panetes .ma lof [ 0864 £ Cprpatisit ¢ y€ileXanphet dse

The followi ng were wei ghed and m xed: 150 ng of

T- G240 e 2400 87y DfowliMepily Corgpressibl e hactdse 5

(Tabl etose 80 from Meggle Corp.); 52.5 ng of

c rasppddichend K 1 diotorCLCH rioneBABRS CoPerD ; ) anan@228.5 mg
nmg of magnesium stearate. This was screened with a 30
mesh el ahdreaeate o fOrYS teds e?eTernedwdbEl a 30

Tablets were fornmed from 175 ng of the tabletting 10
pOREFEr SAEGFT PRty W drate Rt on® POWRE T Thi s

rsaultsd o Labl ete vith 10,1 TS224 cont ey, [00S1)

powder with a punch having a diameter of 8.0 mm. This
resulted in tablets with 10 mg T-5224 content.
[co51]
Comparative example 2

The following were weighed and mixed: 150 mg
of T-5224; 450 mg of polyvinylpyrrolidone K-30
(Plasdeone 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 (Ajinomcto Coxp.); 1950
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The follow ng were wei ghed and m xed: 150 ng 15 of
T-5224; 450 ng of pol yvinyl pyrrolidone K-30 (Plasdone
K29/ 32 from ISP Corp.); 1950 ng of directly

conpressi ble | actose (Tabl etose 80 from Meggle Corp.);
52.5 ng of crospovidone (Kol.ljdon CL from BASF Corp.);
and 22.5 ng of nagnesiun1st@ rate. This was screened
20,y ] h my fe5pn LaBket Bong
poidicr” G5ErerEy ePipFenaghse MAREoRe (P8P bR
t ablebilngopgwder sui Enyg gEnehoBavi ngoRediRBRYLEHOA! CL.

s WSGLE NGPONIET S 5 Ind BHTE o B8N L loRe g T-5224

copt&ntpagh &9952];C@ﬁﬂaﬁﬁtBVﬂgeéﬂnﬁbgnasIhﬁ tekhewirag
were wei ghed and m xed: 150 ng of T-5224; 450 ng of

L-2 gk Nivae AFE8R8Rtwitarp. 30 H86A 28resy ahddimieetl yo
conpressible | actose (Tabl etose 80 from Meggle

Cof qry ; £ &21 &t tryngf powdspovi Tehtet Kowkrdoho€nedf fowm 175
BASF Corp.); and 22.5 ng of magnesium stearate. This
wasg scf eened-abiatniB0 pesdescwibh andunikebavéns form
tabl etting powder. Tablets were forned from 175 ng_ of
t hélamdtert ¢hgs ppwiar thhSarﬁaﬁéheﬁavpnEahleéﬁawggér10
of 8.0 mm This resulted in tablets with 10 ng T-5224
cof® eht 223 H0531tenB: Conpar ati ve exanpl e 4 The

foll owi ng were wei ghed and m xed: 100 ng of T-5224;
3060%@3bf pol yvi nyl pyrrol i done K-30 (Plasdone K29/ 32

Fr O 2Fa P08 Licad3PQ FU OF sodium

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 P-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 fcollowing 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




bi car bonate; 1000 ng of R-cyclodextrin (Celldex B-100
15 from N hon Shokuhin Kako Corp. Ltd.); 50 ng of
crospovi done (Kollidon CL from BASF Corp.); and 25 ngy
of magnesium stearate. This was screened with a 30
mesh screen and m xed to forg1tab|etting powder .

Tabl ets were formed from 24775 nmg of the tabletting 20

RUTEE A R ek o Vb R R
Commayalive erapl 85 Jbeedokhowi iy esp nekahedrand and

m xed: 100 ng 25 of T-5224; 300 ng of

pahi¥ed Yt PYFSHh i €opEe e By tEhasdonerkBPéB2 Heoa ESPmed
Corp.); 600 ng of glycine; 1000 ng of R-cyclodextrin
( Gatdrdexo B-rifh o f rioie Nt diohe t Shad ubbkd&akei €ar f. plhhdh) ;
40 ng of crospovidone 29 (Kollidon CL from BASF

5 Corgwing andd Znegeofofmagnesimm Thearatgul Tadsimasablets
screened with a 30 nmesh screen and mxed to form
t abl et t1hgnp o 24 Tabheest were formed from 206 ng of
the tabletting powder with a punch 5 having a di aneter
of (8% m This resulted in tablets wth 10 ng T-5224
content. [0055] Caonparative exanple 6 The foll ow ng
WETERET e FrERTRXed® 100 mg 10 of T-5224; 300 ny

o P vy oL oD PLESoRe S22 Lo, g
o SRS E | P L1, SGLEAM S e 4009 0 o
(Plasdcne K29/32 from ISP Corp.); 600 mg of anhydrous
dibasic calcium phosphate (Fujicalin SG from Fuji
Kagaku); 1000 mg of B-cyclodextrin (Celldex B-100 from
Nihon Shokuhin Kako Corp. Ltd.); 40 mg of crospovidone
15 (Kecllidon 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
20 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
25 (Plasdcene K29/32 from ISP Corp.); 600 mg of magnesium
alumincmetasilicate (Neusilin VvS2 from Fuji Kagaku) ;
1000 mg of P-cyclodextrin (Celldex B-100 from Nihon

Shokuhin Kako Corp. Ltd.); 40 mg of crospovidone
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Ni hon Shokuhi n Kako Corp. Ltd.); 40 ng of crospovidone
15 (Kol lidon CL from BASF Corp.); and 20 ng of
magnesi um stearate. This was screened with a 30 nesh
screen and mxed to formtabletting powler. Tablets
were formed from 206 ng of _.the tabletting powder with
a punch having a dianeter df 8.5 nm This resulted in

ta t-s. j %?{ . cont .on [005 .

Co Ozlrlajtdl%%levéﬁngnp e%%gé%%?lgw %gé\/\ze? erg ‘%h%%gﬁﬁﬁmm
mﬁ&eé% étl@ 1924 g 0 h d
po ywlﬁy pyr?%]?j?%o"g;aeé%%roe%g@ Pl 1aEs)Iféloane3 k28732 Fromisp

Cofidd R0 i Of a BONEShY B ovdidhil NOFRL BSEL | ®@LE formed
(Neusilin VS2 from Fuji Kagaku); 1000 ng of

R-fayh aites tuiid Mo £ Garhd dexto Be t100nd resuvdie howi £ Ih kplih 8h

Kako Corp. Ltd.); 40 ng of crospovidone 30 (Kollidon
Clhefwiong BASH £egtper) ;ofangl, 20nmy dfhimgnesilived sieatabéets
This was screened with a 30 nesh screen and mnmixed to

f orimi all etd i Mg Pbwderntaabl ets were fornmed from 206

nmg of the tabletting powder with a punch 5 having a
dilftdr of 8.5 nm This resulted in tablets with 10

ng T-5224 content. [0057] Conparative exanple 8
T-@Z‘Mﬁﬁésl‘é@:r@@‘rﬁqrﬁough a 60 nesh screen, 10 and

450 ng of the result was filled in size 000 capsul es.

This resul t €0 392 T afR%I TESRRS 450F P -3220 Megh BRFeen.

[%33§h50 mg of the result was filled in size 000
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 mannitcocl (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 wmg T-5224



Conpar ati ve exanple 9 15 The fol |l owi ng were wei ghed
and m xed: 100 ng of T-5224; 300 ng of L-arginine
(Ajinonmoto Corp.); 910 ng of directly conpressible
manni tol (Parteck MLOO from Merck Corp.); 27 ng of
sodi um car boxynet hyl starch . (Prinogel from Matsutan
Cbrp ); and 14 ng of magnesi'um 20 stearate. This was
?ggg d-with a 30 nesh screen and mixed to form
etting powder. Tablets were formed from 135 ng of
th@o@g@]ettlng powder with a punch having a dianeter
of 7 mm This resulted in tablets wth 10 ng T-5224
conb@Parabvi08RhpCanpar ati ve exanple 10 Ten
mlligrams of T-5224 was filled in size 4 capsules.
Thi s resul tedightchpadked milbhigPang ©£522423% was
content. [0060] Conparative exanple 11 Ei ght hundred

S5mdisgoavsdoinT46208 wls05idmnsddLveddinm4bydtroafide.1 To 4
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nol /L sodi um hydroxide. To 4 nL of this solution was
adedos whisfsplutipadwaat eddtzé 4obbaih Rusdifdedowater to
wth 10 ng/nL T-5224 content. [0061] Conparative
ex@RpREn12 30lErgAE Wikkr 88 ROV TLgTaR826f CPNESDE -as
dlfSO|Vﬁd in 40 nmL of 0.1 nol/L sodi um hydroxide. To 4

nmL is solution was dissolved 720 ng of

hygéggggégg¥éng%2¥pgelHglose (TG 5E from Shi netsu

Eight hundred milligrams of T-5224 was
dissolved in 40 mL of 0.1 mol/L sodium hydroxide. To 4
mL cof this solution was dissolved 720 mg of
hydroxypropylmethylcellulogse (TC-5E from Shinetsu
Kagaku), and then 4 mL cof 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 sclution 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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Kagaku), and then 4 nL of purified water was added. 15
This resulted in a solution with 10 ng/ n T-5224
content. [0062] Conparative exanple 13 Ei ght hundred
mlligrams of T-5224 was 20 dissolved in 40 nL of 0.1
mol /L sodi um hydroxide. To 4, nL of this solution was
dissolved 720 ng of pol yet hyl ene gl ycol 6000, and
Lf ed water was added. This resulted

|n A so%tl o%%%’# 10 rmy/nl T-5224 content. 25 [0063]

‘%tlve exanple 14 Ten mlligranms of T-5224 was
suspen ed inn5 nL of purified water, resulting in a

S USRS Wé tdkafb B2 199 T-5224 content. [0064]
Conparative exanple 15 In 5 nL of purified water was

di ssol ved 12117 5 i ©fpdr bPP24d twat sodivasn dassolved 12.7
resulting in an aqueous solution with 10 ng T-5224

corg erft . T{D065]t r Corpdiat | sel exanpdel 15ng- s224nwaguecus
screened through a 60 nmesh screen, 10 and 450 ngy of

t e lndsign widsh usedng of 13234 s¢ort®UD- capsul es. This
resulted in capsules with 450 ng T-5224 content.

[ olEBy5]

Comparative example 16

T-5224 was screened through a 60 mesh screen,
and 450 mg of the result was used to fill 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
crogpovidone (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. Thig resulted in tabletgs with 10 mg T-5224
content.
[0067]

Example 2
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Exanple 1 15 The foll ow ng were wei ghed and m xed: 150
mg 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 from lVeggle Corp.); 52.5 ng of
20 crospovi done (Kol l'idon from BASF Corp.); and

22.5 ny Oflzgg%”féif&fﬁ %é‘f&wyé@%ﬁeﬁn&%fﬁ@ﬁq W bNimg

a 30 nmesh ( m'cron openi ngs reen and mxed to

f 1 It Mook dgfgem 175
d?%ET %%ﬁf%é%?%ﬁ??ﬁgﬁ6§ﬁ§§&§§%%y§£€hﬁgﬁﬂﬁa5i%g a

di g flof 2D KD Mam TS df@ﬁ%!x)t?dedl@ rﬁ%béﬁtﬁ—w:éhnine
10 ng T-5224 content. [0067] anple 2 33 The
f ol A -oMidrgh e r@s Ml ohesh @m tndi X o - 3] dieof rn 52241 1dex
300 ng of polyvinylpyrrolidone K-30 (Plasdone K29/ 32
f reoi d (SHE oo pv)hob (haigutof n Lkaskgi Cone. L#gi hondo omg of
Corp.); 1000 ng of (3-cyclodextrin (Celldex 5 B-100
f romavdiodShok (o hl ko TorromtBRJF dorpy) ofand 20 mg
crospovi done (Kol lidon CL from BASF Corp.); and 20 ng
ofo ey HidR t tzgatat e Thi Bhigsvae reereengd t wikh3g 3
mesh screen and m xed to formtabletti ng powder.
TaBI Bt SHRGD FANGE 19Ok 2080 7y oAl et 1B ROYERE- 10
po r wwth a punch hayving a dianmeter of 8.5 nm , This
RS A S T o St Ty
Egguﬁé%ﬁ%ith a punch having a diameter of 8.5 mm. This
resulted in tablets with 10 mg T-5224 content.
[0068]
Example 3

The following were weighed and mixed: 100 mg
of T-5224; 300 mg of polyvinylpyrrolidone K-30
(Plagdone K29/32 from ISP Corp.); 600 mg of potassium
carbonate; 1000 mg of P-cyclodextrin (Celldex B-100
from Nihon Shokuhin Kako Corp. Ltd.); 40 mg of
crospovidone (Kellidon 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.
[C069]
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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The follow ng were wei ghed and m xed: 100 ng 15 of
T-5224; 300 ng of polyvinyl pyrrolidone K-30 (Plasdone
K29/ 32 from ISP Corp.); 600 ng of potassium

carbonate; 1000 ng of (3-cyclodextrin (Celldex B-100
from N hon Shokuhi n Kako Cogg. Ltd.); 40 ng of
crospovi done (Kol lidon CL fifom BASF Corp.); and 20 ng

2Q.0f / IRgNGSH W StESFAL e, T SoWes BCLASNEINM (RS 8ndfoto
mesh screen and m xed to formtTabletting powder.

Takl:88 5 wer & foramdsf ¥am 206 oo A< & 1161 & abket 6589

powder with a punch having a dianeter of 8.5 mm This

r estledt dde tad| Bfsm Widdg1d oarg:-HR2d. zontendft 25

[ 00691 Exanmple 4 The foll owi ng were wei ghed and m xed:

1. & gppofidord? 2dKo Bl Hdgn of L pitgw i BA$SPpyCoop i donen&- 30156 g
(Pl asdone 34 K29/32 fromISP Corp.); 7.2 g of

L-cefr giarinress () | slorotate CorPhls @ad geoteniedecith a 30
conpressi bl e | actose Tabl et ose 80 from Meggl e

Cotgsh) ;saregap apdfmixedspovieonet It He® TPWeedm

BASF Corp.); and 0.156 g 5 of nmgnesium stearate. This
WaR B G il S freeBof e shB B c? bt @hdtie xedP 1 8CF 5P

tabletting powder. Tablets were forned from 133.9 )
o DAL 4B} o 14 r@-‘n‘i}bahae‘Fth?l ‘gl%tb%rh% i hg® g "Phis
di aneter of. 7.5 This . result ' ablets with 10
R Gt oD Y hgrr0 kbt 224 et ol ow o
vve[lroeoygsi ghed and m xed: 10 g of T-5224; 30 g of

pol yvi n]yl pyrrolidone K-30 (Pl asdone

Example 5

The following were weighed and mixed: 10 g of
T-5224; 30 g of polyvinylpyrrolidone K-30 (Plasdone
'K29/32 from ISP Corp.); 30 g of L-arginine (Ajinomoto
Corp.); €1.1 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



K29/32 fromISP Corp.); 30 g of L-arginine (A inonoto
15 Corp.); 61.1 g of directly conpressi ble | actose
(Pharmat ose DCL-14 from DW Corp.); 2.6 g of sodium
car boxymet hyl starch (Prinogel from Matsutani Corp.);
and 1.3 g of nagnesiun1stea% te. This was screened
with a 30 nmesh screen and m™Xed to formtabletting 20
p .y Japl gt re; - 0

t able i%hggbgm%e§€m§%%gg€ggn%ﬁaﬁgéggéggedﬁgﬁgggﬁ of

7. PrapTecdbé SBGeﬁﬁb&eﬂeg@léa@b%g’) W 5h319 BUoF- 5224
content. [0071] 25 Exanple 6 e fO||OMAng wer e

vet ghegb-andont XeRol1idog cof tFoR2845F3c6rf.0f and 0.156 g
pol yvi nyl pyrrol i done K-30 (Pl asdone K29/32 from ISP
CosH.NagRedigmotbansgeNi NEh{ 4 wasnBtoedhedCatph) a 804
g of directly conpressible |actose (Tabletose 80 from

5 Mogggple ©oreel) ; ald 3t2xgdofo foompoabieneifigobbiwvdem.CL
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from BASF Corp.); and 0.156 g of nmgnesium stearate.
Thrab lefss seeeeneerwid hfnoB01 33 n@2sihg sef eeheahdbhikedngo
formtabletting powder. Tablets were forned from .
130Wwliewy witkhe Panrlthangngpewdeemarer afpinBhmlavi Agis
a diameter of 7.5 mMm This resulted in tablets with
10FSRPHES20U0 combbRES FoRR2}0 19 ExagpteContREE -
fo%&,%%?g were wei ghed and mxed: 1.2 g of T-5224;

3 @ pol yvi nyl pyrroli done K-30 (Pl asdone K29/32
frégg%p eC:prp.); 1.2 g of L-arginine (A inonoto

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.); 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 fellowing were weighed and mixed: 20 g of
T-5224; moistened 10 g of polyvinylpyrrolidone K-30
(Plasdone X25/32 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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Corp.); 9.6 g of directly conpressible |actose 15
(Tabl et ose 80 from Meggle Corp.); 0.312 g of Kollidon
CL (from BASF Corp.); and 0.156 g of magnesi um
stearate. This was screened with a 30 nesh screen and
mxed to formtabletting powder. Tablets were forned
from133.9 ng of the tabletfirng powder with a punch 20

h%%f&(}a; dj .aéT%ecl;f Wodt1Pn B rHPmd Exan‘p%gafé]ht abL ehdgel

24 content. 007

f@ﬁ&wmw&w&ﬂ?d) anghdn xegl: g 20 dn&dnedburd- S224rate.
noi stened 10 g of ponV|nyIpyrroI|done -30 (Plasdone

K232 JdOmMdSRKd Prith DI 54 engsh 68 gedf dnd ahgkadneo
(Al inomoto Corp.); 129.7 g of pulverized directly

C ciqatie ScsH Hil et i i pepddPar etk MlHOwvdronf dbnedd 86om the
Corp.); 4.6 g of sodium carboxynethyl starch (Prinoge

f rrerh Mt st povibrp. Wi thard HBuscly dvimgresiimmeter of 6.5
stearate. This was screened with a 30 mesh screen _and
minwed tIis oras tEetds irf powde? . deabt eard m%u$@¢%ﬁn
fromthe 5 tabletting powder with a punch having

diterrdiadys ofitdl ekt MRiIMasE HekP dfg St &l 40O Tﬂ%chf5224
and resulted in tablets with tablet weight of 115 ny
WM H Oty T-5224 content. [0074] 10 Exanple 9 The
fo Igyﬁng were wei ghed and m xed: 20 g of T-5224;

Sled 20 g of polyvinyl pyrrolidone K-30 (Pl asdone

ié%%frqy1lSP Corp.); noistened 60 g of L-

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 XK-30

(Plasdone K29/32 from ISP Corp.); moistened 60 g of L-



arginine (A inomoto Corp.); 119.6 g of pulverized 15
directly conpressible mannitol (Parteck MLOO from Merck
Corp.); 4.6 g of sodium carboxynethyl starch (Prinogel
from Matsutani Corp.); and 5.8 g of magnesi um
Sstearate. This was screened_with a 30 nesh screen and
m'xed to formtabletting powder. Tablets were forned

6, 20 Agalbr&&ﬁéw cppgyvd)er tél & &P@Wéﬂ pgaa

d|a ter of 5 mm TIS was en drie t 40 deg C

ang FRsul-t %rﬁ?eé@fﬁfé Sméllﬂlﬂ{‘téﬁbtleért\!@d:]ghﬁl@iﬁ AdSmMMerck
wth 10 nig T content. [00751 25 Exanple 10 The

f addiing anveg ey ved g‘hﬁﬂllﬂﬁ‘%iﬂ‘ﬁﬁ@d{m@&l}@l oftadcB22Btimogel
noi stened 60 g of polyvinyl pyrrolidone K-30 (Plasdone
KXY 32 Matrad 58 Qup ) ; nidtenedy 60f gnadnésBim stearate.
arginine (Ajinonoto Corp.); 79.6 g of pulverized

diTteict lwa< aypreasstd| vl tharmi 3 ® md ParscokeMOOA fmbred to
Merck Corp.); 4.6 g of sodium carboxynethyl starch

( Frdmm geibl 4t omdviastdeni Calplets awelrs. Bogned from the
magnesi um stearate. 5 This was screened with a 30 nesh

s drodee i rin@ie o w#tﬂ?rﬁt@m@%tbm@l%mala@%@%tgf 6.5
wereformsdfromthe tablett| owder with a pun

hd¥t ng EHidt affst et dE5ed @k ﬁ*ﬁ Pes %%nr%ﬂlﬁae%tm

ft%q%%dtt%es l]:]egtd-lall% tabI t@o%\ntth taf%oé%wel gJPt5224

0 E;(c%rme% 1_1 The foll ow ng were wei ghed and m xed: 10 g
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[0076]
Example 11

The following were weighed and mixed: 10 g 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
centent.
[0077]
Example 12

The following were weighed and mixed: 100 mg



T-5224; noistened 3 g of polyvinylpyrrolidone K-30 15
(Pl asdone K29/32 from ISP Corp.); noistened 30 g of L-
arginine (Ajinomoto Corp.); 67.4 g of pulverized
directly conpressible mannitol (Parteck MLOO from
Merck Corp.); 2.3 g of sodijym carboxynethyl starch
(Prinogel from Matsutani Corp.); and 2.3 g of

i t eqpat i S8 edowit R-a530
gggﬂegcgg%%'a%ggnﬁgeégtgb ?grn?%gg%gﬁ?iﬁg pomde?.

Tabbehisawgsexbor kegmf 1om tBep.§ abkebt higopondai-giintihea
punch having a dianeter of 6.5 mm This was then
dr  2¢li admdOodegrf. pndinesuhyedfi p-cyabbatstwihh (Cabldex
wei ght of 115 ng with 10 ng T-5224 25 content. [0077]
Exarpbe fPomhkihohl shbkghier Kalwei gbed . abddni xed0 90 of
mg 38 of T-5224; 300 ng of polyvinylpyrrolidone K-25

5 (Rt esgonel @@Bef (Bail SRoCoEp. FroB0BARY 6PrP-argindngl mg
(Ajinomoto Corp.); 1000 ng of R-cyclodextrin (Celldex
B-aD0nagoas NihoAL SABREAI N Rake @appscregnyd #othyaof 05
crospovi done (Kol lidon CL from BASF_Corp.); and 20 ng
of "pelynesr e s2Bdr Bi BedThPsLRER SePLERE4DH PRWESE0

mesh screen and_nixed to formtabletti owder . .
TREReLSt feer fof et r ShPB0R 81 SEhGREabPELEFRdne
PoREE L0, BUERCATKD03, 8 ATELEL 0l oB 8 BTk i
Lol 0028k, Exgnpl e: 13, Ibg fiokhowhng"ar 841 gBagped
[c0o78]
Example 13
The following were weighed and mixed: 1.2 g
of T-5224; 3.6 g of polyvinylpyrrolidone K-17 (Kollidon
15 17PF from BASF Corp.); 2.4 g of L-arginine (Ajinomoto
Corp.); 8.4 g of directly compressible mannitol
(Parteck M1C0C from Mexrck Corp.); 0.312 g of
crogpovidone {Kollidon CL from BASF Corp.); and 0.156 g
of magnesium stearate. This was screened with a 30
20 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]
25 Example 14
The fcllowing 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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of T-5224; 3.6 g of polyvinylpyrrolidone K-17
(Kollidon 15 17PF from BASF Corp.); 2.4 g of
L-arginine (Ajinonoto Corp.); 8.4 g of directly
conpressi ble mannitol (Parteck MLOO from Merck
Corp.); 0.312 g of crospov?gone (Kol lidon CL from
BASF Corp.); and 0.156 g magnesi um stearate. This

Vs, e neeneds V&té‘f 3% 20 §§I‘bﬁé‘d1éf<i:t¥8§et 0
formtablettlng powder . ablets were fornmed from
13(3r_a‘331@:c95e tde £abhh Gl\ﬁé M{Sie)f Wi &f p[!”‘@*ﬁch@&éﬁﬂrm
a dianeter of 7.5 mm |s resulted in tablets with

10 ael Teh2 23 xont rdm i O] shbuixangdieo 1dodbe Led.)
foll owi ng were wei ghed and m xed: 1.2 g of T-5224;

3.06. P fg pafl ywranppyidaie donel KeBth (Gl aSclomeBAKRIC3Pp . ) ;
fromISP Corp.); 3.6 g of L-arginine (A inonoto 39

Conpl )0. 136 g of mhgrestiym conprestst bl eThbetwose screened
(Tabl etose 80 from Meggle Corp.); 3.6 of

( Sﬂdi}tlaoeﬁéktmﬁﬁh S(ceeﬁerrdea@cs mMigeed rigin Mot Spbkiubi R
Kako Corp. Ltd. 0. 312 of crospovi done (Kol lidon
CPFA5H - BA§%akécﬁ~tp9 ywers afrFthﬂ)efis%‘f@“ of 3 ey eS| @ the

ste rate., This s screened w.th a 30 nesh, screen apd

S s QM ot W%W%t% (%e?rée*f%mﬂ 7.5
froml of. .t . bl.ett.i nch
ha0Tng i MR i Lot et hett i TrotEh ot s
W|th q_ltrrg T-5224 10 content. [0080] Exanple 15 The
focﬁ owi ng were wei ghed and m xed: 100 ny

[0080]
Example 15

The following were weighed and mixed: 100 mg
of T-5224; 300 mg of polyvinylpyrrolidone K-30
(Plasdone K29/32 from ISP Corp.); 300 mg of L-arginine
(Ajinomoto Corp.); 300 mg of P-cyclodextrin (Celldex B-
100 from Nihon Shokuhin Kako Corp. Ltd.); 20 mg of
scdium 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.
[0081]
Example 16

The following were weighed and mixed: 5 g of

T-5224; 5 g of polyvinylpyrrclidone K-30 (Plasdone
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of T-5224; 300 ng of polyvinylpyrrolidone K-30 15
(Pl asdone K29/32 from ISP Corp.); 300 ng of L-arginine
(Ajinonmoto Corp.); 300 ng of (3-cyclodextrin (Celldex
B- 100 from N hon Shokuhin Kako Corp. Ltd.); 20 ng of
sodi um car boxynet hyl starch46PrianeI from Mat sut an
Corp.); and 10 ng of magnesi'um stearate. This was 20
SGf£ened @féﬁmgS§QC hy scigeg & dLnéfggniﬁefgﬁﬁHnomoto
er. 3" nmg of

tabletting po Tablets weTe fornmed from 1

tft?o%@b)l etiing povelefi wetPlf PeBayvbng8 Radhagsler
of .5 mMm This resulted in tablets with 10 ng T-5224

copenteck M 0084tom BXarPk ecdfp The bobbomi 8 wedEUm

wei ghed and m xed: 5 g of T-5224; 5 g of

patamtbawspyt vl | skosec K- 88r {iRbgstoficod OMa k29t 32if Comp. ) ;
| SP Corp.); 15 g of L-arginine (Ajinonoto Corp.);
1.681 ¢ I8 di retthyonespuesstdirapanni This (Par setkened
MLOO from Merck Corp.); 0.55 g of sodium _

c ardx yaret hymesh ag cre¢Prand gel ¢4 ohe MaosUt anhiBedpppwder .
5 and 0.28 g of magnesium stearate. This was screened
wi The VB HeRIWERY céRs aFER Y k@EeE oPY of FY adRrREdation,
powder.  The m xed powder was granul ated by dry
gr%ﬁﬁH%ﬁ%%ﬁnlnr%é%@$%n%r?%u#@%224 granul es. [0082] 10
EXﬁﬁ%h§b17 The followi ng were wei ghed and m xed: 2 g

of 25224; 2 g of polyvinyl pyrrolidone K-30 (Pl asdone

K%%é%%féqg}ISP Corp.); 6 g of L-arginine (A inonoto
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 (Ajinomoto
Corp.); 12.1 g of pulverized directly compressible
mannitol (Parteck M100 from Merck Corp.); 0.5 g of
sodium carboxymethyl starch (Primogel from Matsutani
Corp.); and 0.5 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
£ill 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 (Ajinomoto
Corp.); 12.1 g of corn starch; 0.5 g of scdium

carboxymethyl starch (Primogel from Matsutani Corp.);
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Corp.); 12.1 g of pulverized directly conpressible 15
manni tol (Parteck MLOO from Merck Corp.); 0.5 g of
sodi um car boxynet hyl starch (Prinogel from Matsutani
Corp.); and 0.5 g of magnesium stearate. This was
screened with a 30 nmesh screen and mxed to forma

m xed povvder A circular cag ule filler was used to 20

f f 1 x8d
75 9 SER R B e g

8%1 ﬁﬁmﬁ@sﬂ%&@eﬁ oAh@Whigedef & #EiEhLdmaREA powder.
m Xe of 25 T-5224; 2 g of polyvinylpyrrolidone

Kﬁ%ﬁf&lﬁﬁ@@r@apﬂﬁé RifromdoP Cosd@. )0 Hiplokize 2
L arginine (Alinombto Corp.); 12.1 g of corn starch;

0. & 0fe S 06H tiN 2$@rrhl@xglfreﬂwl mited choydet m)ge*suitmmg in
Mat sutani Corp.); 41 and 0.5 g of nmagnesi um st earate.
Thisposwilsescoreemezio mgth-5230 oesbestreen and mixed to
forma mxed powder. A circular capsule filler was
use@hs®o] fill size 2 capsules with 230 ng of the m xed
powder, resulting in 5 capsules with 20 ng T-5224
cHnample 90841 Exanple 19 The foI | owi ng were vvei ghed

5 e o5 b, SR S RLRL) 0

ol (8 o e L Rk 300 e

o L PRI AL LR o ARSI A8
Corp.); 0.8 g of sodium carboxymethyl starch (Primogel
from Matsutani Corp.); and 0.8 g of magnesium stearate.
This was screened with a 30 megh screen and mixed to
form a mixed powder. A circular capsule filler was
used to fill gize 0 capsules with 416 mg of the mixed
powder, resulting in capsules with 80 mg T-5224
content.
[o085]
Example 20

The following were weighed and mixed: 4 g of

T-5224; 4 g of polyvinylpyrrolidone K-30 (Plasdcne
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



forma m xed powder. A circular capsule filler was 15
used to fill size O capsules with 416 ng of the m xed
powder, resulting in capsules with 80 ng T-5224
content. [00851 Exanple 20 20 The foll ow ng were
wei ghed and m xed: 4 g of g 5224; 4 g of
pol yvi nyl pyrrol i done K-30 ( Fasdo_ne K29/ 32 from | SP
P e of - b @ G N, Pen ( m?% [ Rixed2fowder,
S?Elglu]? v%%g% %?I%se%]tt%/ndég%prﬁ%gi bT e Pn%ﬁﬁi t ol (Pgrt eck
MLOQ, {10fR, {ﬁkc§§§ﬁléé Pi6h U OfmgSTsetlbuntontent .
carboxynethyl starch (Prinogel from Matsutani Corp.);
anthds & g of nmagnesium stearate. This was screened
with a 30 nesh screen and mxed to forma m xed
pataiplA zircul ar capsule filler was used to 42 fill
size 0 capsules with 460 ng of the m xed powder,
sresul ting i NMTicapsol bewivng hwdde nge Tgbed4agdnméked: 1 g of
[0086] Exanple 21 5 The followi ng were wei ghed and
mxeeR24; gnofstqne@24; gnef spehediny fppFrolidone K-30
pol yvi nyl pyrrolidone K-30 (Plasdone K29/32 from | SP
Cof Pl 3sdeme skenbdR 3E5oBf I8P GPEPn! ne™PAPFABREt 8 9 ©F L-
Corp.); 0.1 lg.of sodi um ca{ boxynet h fL1 stgr.ch
( PRYRogERe f FA MBIPSEP anPTlot p. §: 119 é d58%14Y of

Ak G e e ek
LoV LT T e R B AR BOn D scpuscl
with a 30 meeh screen and mixed to form tabletting
powder. Tablets were formed from the tabletting powder
with a punch having a diameter of 10 mm. This was then

dried at 40 deg C, resulting in tablets with a tablet

15 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 10 g of polyvinylpyrrolidone K-30

20 (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 screened with a 30 mesh
screen and mixed to form tabletting powder. Tablets

25 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.



dried at 40 deg C, resulting in tablets with a tablet
15 weight of 416 ng with 80 ng T-5224 content. [0087]
Exanpl e 22 The foll owi ng were wei ghed and m xed: 10 g
of T-5224; noistened 10 g of polyvinylpyrrolidone
K-30 20 (Pl asdone K29/ 32 fr gLISP Corp.); noistened 30
g of L- arginine (A inonoto rp.); 1 g of sodium
cahggﬁgpethyl starch (Prinogel from Matsutani Corp.);
and 1 g of nmagnesium stearate. This was screened with
a B -gcreen and mxed to formtabletting powder.
Tabl ets 25 were fornmed fromthe tabletting powder with
a punch having %ﬂi@m§rw@fewéideaha pagetihenos mg
dried at 40 deg C, resulting in tablets with a tablet
weh ght - 92 2 08mmd@iwht 8230; Ny T- 03 24f cpolgninydpyrrolidone
[ 0088] Exanple 23 The foll owi ng were wei ghed and

smxetld (PbasdonefKI9H224f aomobsBnteapbt ) ; 3800ngaoPt L-
ponV|nyIpyrroI|done 5 K-30 (Pl asdone K29/32 from | SP
CorpgIni300( Ifwglmmttztfar@qmp ne; (APPhomet of CGBipeyFtlyY000
mg of directly onpressi bl e | actose %Tabletose 80
frQﬁWmE@@$ébt%rba§t05ﬂ0(ﬁ@bb?t@?%s%%v geMeMeRalpi §85P - ) ;

CL from BASF Corp.):. and 20 ng neS|un1stﬁ$rat
THS %soéc%fé%@fava@%?t hkalkp ﬂ’ésﬂL F@@n BARE HPXBa’
to forn1tab|e%t 8 gomder Tabl et s ormed fro m,
173% BBFLLT| RGSROREE ﬁs Wﬁﬁngﬁrﬁ§9ﬁng

25?%??2%?%@ mes scregylgnéegykégdt for%zgébngEthm
powder. Tablets were formed from 176.6 mg of the
tabletting powder with a punch having a diameter of 8
mm. This resulted in T-5224 ammonium salt tablets
(with 10 mg T-5224 content).

15 [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

20 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.

25 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.

[o090]




5

10

15

20

25

(wth 10 ng T-5224 content). 15 [0089] Exanple 24 The
follow ng were wei ghed and m xed: 1 g of T-5224; 3 ¢
of pol yvi nyl pyrrolidone K-30 (Pl asdone K29/32 from
ISP Corp.); 10 g of L-arginine (A inonmto 20 Corp.);
10 g of hydroxypropyl-R-cyclqdextrin (Celldex HP-p-CD
from Ni hon Shokuhi n” Kako Cofp. Ltd. ); 0.48 g of

crasn OV|dqﬂ§ (Kol I'i don CL fr om BASF Corp.); and 0.24 ¢
of naé?e5|un1stearate This was screened with a 30

mesh screen f%f@%h{ﬁbf&@ﬁ%t@@l@ﬁéangngomﬂgéd 260 g of
Tablets were formed from247.2 ng of the tabletting

POMEES 2 W th Bs PNED HEV n@f apsi €1ppfr8l bdene Ehizs
resulted in tablets mnt 10 ng T-5224 content. [0090]

44 p Exaaahe RDo he febhovspoceese) yenghedenad mbged: of L-
50 g of T-5224; nvoistened 50 g of

pad sty myrhepy (APl hotasieo Ke@Op . [ Pl #82ogeo K20 B2etf L oat| SP
Corp.); nmoistened 150 g of L 5 arginine (A inonoto
CIﬂxréth@Zcqmpfe@aibbe|M@dnlu®1eéPayt@©hpMé§§|BF@m Merck
manni tol (Parteck MLOO from Merck Corp.);
sddmun:barbbx@n@t@?lS@@h@@hC%FbPﬁﬁ@%Fthr§ﬁ?NﬁF33P5ﬁmogel
Corp.); and 11.5 of magnesi um stearate. This was
scﬁ@@ﬁéﬂa@ﬁﬁ%a%138oﬁﬁsh séféehl andd 96 RERBASLE™ or m

tablettlng powder. Tablets were fo
t ot %ﬁﬁ‘“ﬁ% pohde? YREhSar pEREH b na 3%7“‘5%8?8?“ and

d d d
PR 18 BPTH TaB BEC bR gROVOF - 200 AgLeCl whER EbEed

from the tabletting powder with a punch having a
diameter of 8.5 mm. This was then dried at 40 deg C
and resulted in tablets with tablet weight of 230 mg
with 20 mg T-5224 content.
[0091]
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



with 20 ng T-5224 content. 15 [0091] Exanple 26 The
follow ng were wei ghed and m xed: 20 g of T-5224;
21.5 g of polyvinylpyrrolidone K-30 (Pl asdone K29/32
fromISP Corp.); noistened 73.0 g of L-arginine 20
(Alinomoto Corp.); 121.5 g g% pul verized directly
conpressi ble mannitol (Partéck MLOO from Merck Corp.);
4%@&ﬁéﬁt§odiun1carboxynethy| starch (Prinogel from
Mat sutani Corp.); and 4.6 g of nmagnesi um st earat e.
coyss screened with a 30 mesh screen and mixed to
25 formtabletting powder. Tablets were fornmed from
t h8car ej4ing powder with a punch having a dianeter
of 8. mm This was then dried at 50 deg C and
resulted in gight ehsnadéd habl shraves obf D£5230 wgswith
20 ng T-5224 45 content. [0092] Exanple 27 Eight
5 huhicy sl wad | 11gr e0embf o - 6 22 4nevbSL Ssdd ssw| edroride. nlTo 4
of 0.1 nol/L sodium hydroxide. To 4 nL of this
sotutehrtlwes s bsol vedwv@40dhgsoivedol4Vingl pyrrol i done
K-30 (Pl asdone K29/32 fromISP Corp.), and then 4_nL
of piry ¥k wiex ek 1 dpre Ryl £%la%<%@la$ nKa2 43P uE¥rem Wefh
10 ng/ L T-5224 content. 10 [0093] . Exanpl e 28 5 gHL
hfrrRd mand grleR i -2BuhAEed| €RbrT el P nad8eHLtO

of O 1 nol/L sodjum hydroxide. ,To 4
obtain a solution wygh 10 mg/mL T-5224 content.

10 [0093]

Example 28
Eight hundred milligrams of T-5224 was

dissclved in 40 mL of 0.1 mol/L sodium hydroxide. To 4
mL of this solution was dissolved 480 mg of

15 polyvinylpyrrolidone K-30 (Plasdone K22/32 from ISP
Corp.), and then 4 mL of purified water was added to
cbtain a solution with 10 mg/mL T-5224 content.
[0094]
Example 29

20 Eight hundred milligrams of T-5224 was
dissolved in 40 mL of 0.1 mol/L sodium hydroxide. To 4
mL of this soclution was dissolved 720 mg of
polyvinylpyrrolidone K-30 (Plasdone K29/32 from ISP
Corp.), and then 4 mL of purified water was added to

25 obtain a solution with 10 mg/mL T-5224 content.
[0095]
Example 30

One hundred sixty milligrams of T-5224 was




mL of this solution was dissolved 480 ng of 15

pol yvi nyl pyrrol i done K-30 (Pl asdone K29/32 from | SP
Corp.), and then 4 nL of purified water was added to
obtain a solution with 10 ng/nL T-5224 content.

[0094] Exanple 29 20 Ei ght q%ﬂdred mlligranms of
T-5224 was dissolved in 40 of 0.1 nol/L sodium

hydr oxide. . To 4 hi s Lyt LoR: Wasy, di .Med 7
B e LI A S G S TR R

I , - en: i fhedswat er was added
tgaﬁggg%?%%%lgﬂg%%%t@%ﬁsa}Yﬁalgggg?%Lg%-5224 content.

[Ogggg}vﬁﬁfﬁ Br39Pi 888 hungp edrshxaynai kbbgsamerofn ISP

T-5224 was 4 di ssolved in 8 nL of 0.1 nol/L sodium
hyesexi dg. ad@ théhsssel ubtoo. wasotly sshidedci8brig etid
pol yvi nyl pyrrolidone K-30 (Pl asdone K29/32 from | SP

5 Cowdds ) addad theobBaih af s6Lldtioh/ wihldilochiydmic TaGR845
was added to obtain a solution with 10 ng/nL T-5224
condeténivi vhtla pHoBfo8.3.5[0096] Exanple 31 One
hundred sixty mlligrans of T-5224 was 10 di ssol ved
in[@#€] of 0.1 nol/L sodium hydroxide. To this
solution was dissolved 480 ng of polyvinylpyrrolidone
K-BeegPlasdbne K29/32 fromISP Corp.), and then 8 niL

of 0.1 nDl/Loégrﬁggégegcggxggsmilligrams of T-5224 was

10 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 8 mL of 0.1 mol/L tartaric acid was
added to obtain a sclution with 10 mg/mL T-5224 content
15 with a pH of 3.2.
[0097]
Example 32
One hundred sixty milligrams of T-5224 was
dissolved in 8 mL of ¢.1 mol/L sodium hydroxide. To
20 this sclution was dissolved 480 mg of
polyvinylpyrrclidone 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.
25 [0098]
Example 33
One hundred sixty milligrams of T-5224 was

digsolved in 8 mL of 10 mg/mL L-arginine aqueous
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added to obtain a solution with 10 ng/nL T-5224
content 15 with a pH of 3.2. [0097] Exanple 32 One
hundred sixty mlligrans of T-5224 was dissolved in 8
m. of 0.1 nol/L sodium hydroxide. To 20 this solution
was di ssol ved 480 ng of pol%%inylpyrrolidone K- 30

(Pl asdone K29/32 from | SP rp.), and then 5 ni of

ng%cﬁlfdﬁdoﬂvat ﬁo V\@?i@%ﬁ Jﬁ%l?n‘{ﬁ'g'_r@{ségi\?eéoﬁ Bg ﬁ@t %9a

aina solution wt -5224 content w

pH of 1081 00981 Bl 3N Rpafs ede sbxt ysp
ﬁ%’é’lﬁh@%ﬁé RiSHe EXUPIELEaONE RUBpYSIceek
g

ddp b argidi a2 GiepuSo 70 . 50helt fOMhydBoéRisric acid
sol utiion was di ssolved 480 ng of polyvinyl pyrrolidone

K+ (Rlastdans 429432 4 remhisShn Gefph )10 ang/mben-82pt
of 0.1 nol/L hydrochloric acid was added to obtain a
salattteait wiith 10 pry/at 3-5224 5 content with a pH of
5.2. [0099] Exanple 34 One hundred sixty mlligrans
of [(BEBA24 was dissolved in 8 nL of 10 ng/nL
L-argi ni ne aqueous 10 solution. To this solution was
diBstonmderd 480 ng of  pol yvi nyl pyrrol i done K-30

(Pl asdone K29/32 from|SP. Corp,),. and then 8 nlL of
0.1 nol /L t &mariendeed swbsty Jotkti 962Dt af n[a0224 was

solution with 10 qg/nt T-5224 content,
dissclved in 8 mL of 10 mg/mL L-arginine aqueous

gsolution. 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 cf 3.3.
[0100]
Example 35

One hundred sixty milligrams of T-5224 was
dissolved in 8 mL of 20 mg/mL L-arginine agqueocus
solution. To this solution wasg 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 grams of

polyvinylpyrrolidene K-30 (Plasdone K29/32 from ISP
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with a pH of 3.3. 15 [0100] Exanple 35 One hundred
sixty mlligrans of T-5224 was dissolved in 8 nL of
20 ny/ L L-arginine aqueous solution. To this
solution was dissolved 480 ng of 20

pol yvi nyl pyrrol i done K-30 (Q%asdone K29/ 32 from I SP
Corp.), and then 8 nL of purified water was added to

oH BB sT sP 2 Rt R P TeE  dono

Wase dhssokved 118:8P Whs0hddfale8obbtasadhuBbhydiexi dech
Three granms of polyvinyl pyrrolidone K-30 (Pl asdone

K2P4 3Rg freontl SP2 48-060E0: ) wiBE di §EObY¥edeiB.this
solution, and then 50 nL of purified water was added
to[obtajn a solution with 10 ng/nL T-5224 content
wth a pH of 10.8. [0102] 5 Exanple 37 One gram of
T-E22dpias3di ssolved in 50 nL of 0.1 nol/L sodi um
hydroxi de. Three granms of pol yvinyl pyrrolidone K-30
(Pl asdone K29ng2gfawnef SP-528¢pwiswassdpsyefves pA mL of
this solution, and then 27 nL 10 of 0.3 nol/L

hy@r bchebf b csaéidmahddpgxiteof BOFEE| 882 GaPér were
added to obtain a solution with 1Q ng/nL T- 5%24
Cdﬂ@%ﬁYle%ByﬁrﬁLpgpng_gTBPOiBé?sdon K29/32 from ISP

Corp.) was dissolved in this solution, and then 27 mL
of 0.3 mol/L hydrochloric acid and 23 mL of purified
water were added to obtain a solution with 10 mg/mL T-
5224 content with a pH of 1.6.
[0103]
Example 38

Two grams of T-5224 was dissclved 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
sclution to obtain 100 mL. Then, purified water was
further added to 10 mL of this solution to cbtain 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 solution 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 meol/L sodium hydroxide and 3.5 mL of purified

water. Purified water was added to 10 mL of this
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Exanpl e 38 15 Two granms of T-5224 was dissolved in
15.5 nL of 0.5 nol/L sodi um hydroxide and 3.5 ni of
purified water. Purified water was added to 10 nL of
this solution to obtain 100 ni. Then, purified water
was further added to 10 n, f this solution to obtain
100 20 nmL. In 30 nL of this“Solution, 90 ng of

Eg%%]?/lg@%\grgy%é oéﬂafé’ﬂg Ko 80nf, Pl a5done K22 82" QHté§P7vas

Issolved to obtain a solution with 1 ng/nL

T-R22hEPNEMaW s M @ BH Of thds §81Q4lon2BcExBERLEA 390
Two granms of T-5224 was dissolved in 15.5 nL of 0.5

Mokt L sogdiim hyel Dxédewapdr 3wdbs ntupthpur hfided twatermL of
Purified water was added to 10 nL of this 49 solution

t oclobd as Ll 100omlto Thiebaipurodied. water thihs sblonthen, 30
added to 10 nL of this solution to obtain 100 ni.

Then, chusd I yeinwaperrobsddne t Ked 0 addbastoneOKRE /32 from
this solution to obtain 100 nmL. In this solution, 30 5
LR Foflyvi nyapydiosetone Ko 3obiPiasdonelwRdPR2WEEBND -1
| SP Corp.) was dissolved to obtain a solution with 0.1
ngld M- 52922 ¢ opeeen i YhtR pHPBfo¥ B:0F0105] Exanpl e
40 10 One gram of T-5224 was di ssolved in 43 nL of

0. KV L sodium hydroxide. In this solution, 3 g of

pol vin&%pgrrolidone K-30 (Pl asdone K29/32 from | SP
cxﬁ%éﬁp s*%i ssolved. To this solution was added 2.5

One gram of T-5224 was dissolved in 43 mL of
0.1 mol/L sodium hydroxide. 1In this sclution, 3 g of
polyvinylpyrrolidone K-30 (Plagsdone 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 disscolved in 3.9 mlL
of 0.5 mol/L sodium hydroxide and 5.1 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 8.3.
[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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mL of 1 nol/L hydrochloric acid to obtain a sol ution
15 with 20 ng/nL T-5224 content with a pH of 5.9.
[0106] Exanple 41 0.5 grans of T-5224 was dissolved in
3.9 mL of 0.5 nol/L sodiun1hydroxide and 5.1 nL of
purified 20 water. In this glutlon 5 g of

pol yvi nyl pyrrolidone K-30 ? | asdone K29/32 froml SP

Oqupg)ag% 3 SfQLLV@QréM ‘pé%aaps sobyt A wigh 'éoof 1

cont ent h a o 8.3. [0107]
5%@6113}1? ﬁ@d@oéq%f\{@ oti1d- %ﬁ&ﬁ@ﬂ P25 8a@kaltar gbaama a

were dissolved in mL of purified water. In this

saldithoion lwbrlg of @@YWI’D%@M rebheene i8R &PpHSEENE.8.
50 K29/32 fromISP Corp.) was dissolved and 0.8 nL of

1 [omd4]L hydrochloric acid solution was added to
obtain a solution with 50 ng/nL T-5224 content with a
pHE:dmP18.43[0108] 5 Exanple 43 One gram of T-5224 was
dissolved in 7.7 nL of 0.5 nol/L sodi um hydroxi de and
10 mL of pur®f¢ esiravatef . T-3724 hvas séi aepbredois g.df mb of
pol yvi nyl pyrrol i done K-30 (Plasdone K29/32 from ISP

Cdt 1B )@akl: deed b day deoxnbdebradnl @ 1§Ie| of i purifipdspater.

ng/ m. T-5224 content with a H of f L 9 &
E@ﬂnﬂng4501utlon, 0.5 g of polyvinylpy idone K-30

(Plasdone K29/32 from ISP Corp.) was dissclved to
obtain a solution with 50 mg/mL T-5224 content with a
pH of 9.3.
[C109]
Example 44

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 polyvinylpyrrclidone K-30
(Plasdone K29/32 from ISP Corp.) was dissolved to
cbtain a solution with 50 mg/mL T-5224 content with a
pH of 9.0.
[0110]
Example 45

One gram of T-5224 was dissclved 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]



One gram of T-5224 was dissolved in 7.7 nL of 15 0.5

nmol / L sodi um hydroxi de and 10 nL of purified water.

In this solution, 1 g of polyvinylpyrrolidone K-30

(Pl asdone K29/32 from ISP Corp.) was dissolved to

obtain a solution with 50 mghnl T-5224 content with a

pH of 9.0. 20 [0110] Exanple 45 One gram of T-5224
6§§9LM§d in 7.7 mb of 0.5 nol/L sodi um hydr oxi de

and 10 mL of purified water. 1In this solution, 1.5 g

of pol yvi nylgye rotadone K-3022504 & @sdenev&294 3271 oRL of
| SP Corp.) was dissolved to obtain a solution with 50

o M moB224s SNt My dddhi de il 0f 0 8ml. of Opd#] f5éd water.
Exanpl e 46 One gram of T-5224 was dissolved in 7.7 nL
of In Cc¥hi srodd Intsoeth un2 hy do Dxpadeyaily 18y ntobfdpoei Ki-2d
water. In this solution, 2 g of polyvinylpyrrolidone

5 K- G0l dEsdPhaskipné’ K2Brer I8BniesP. Covas ) dwasoliredol-9ed
to obtain a solution with 50 ng/nL T-5224 content
wiQlFaln pH @1t ion [¢iglz150 Ef@lﬁﬂa el2524% eretgrhntorh 2
T- 5224 was dissolved in 7.7 mL of 0.5 nol/L sodium
hﬁﬂfd% de-4nd 10 nL of purified water. In this

Bytlo 3 g of polyvinylpyrrolidone K-30 (Plasdone
rom|SP Corp.) was dissolved to

Example 47
10 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
15 pH of 8.1.
[0113]
Example 48
Two grams of T-5224 was dissolved in 15.5 mL
of 0.5 mol/L sodium hydroxide. In this solution, 2 g
20 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
25 Two grams of T-5224 was dissclved 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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obtain a solution with 50 ng/ nL T-5224 content with a
15 pH of 8.1. [01131 Exanple 48 Two grans of T-5224
was dissolved in 15.5 nL of 0.5 nol/L sodi um
hydroxide. In this solution, 2 g 20 of

pol yvi nyl pyrrol i done K-30 (Rlasdone K29/32 from | SP
Corp.) was dissolved to obtai'n a solution with 100

MO ] -52242 £0BLEOLAW L hc R BHAT o9- 8. 5(01141 Exanpl e
49 725 Two grans o? T?5224 maskgﬁsgolved in 15.5 nL of
0. bpypt{ L sodium hydroxide. In this solution, 4 g of
pol yvi nyl pyrrol i done K-30 (Pl asdone K29/32 from | SP
Corpanp@ssdi ssol ved to obtain a solution with 100 52
ng/ m. T-5224 content with a pH of 8.8. [0115] Exanple
50 Two gransTwd JrdR24ofas-H2ssowaeddinsdlvedl in570f7 hL
nmol /L sodi um hydroxide. In this solution, 1 g of
pobfvl mpb oyl r ebd thomeh K 8Ox{ Pk asdbnet K29/ 821fitdmnl SP g of
Corp.) was dissolved to obtain a solution with 200
P PRy L Bpdy cont edonei Kh3a pRlesdene0K2ph3zefrompISP
Exanpl e 51 Two grams of T-5224 was dissolved in 7.7 nmL
of CArProl /¥as odi apPhyed oke debtahnt i sobBELPnonity ¢08f
pol inylpgrrolidone K- 30 éPIasdone K29/ 32 from | SP
mgyﬁL T-5224 content with a pH of 10.0.
[0116]
Example 51
Two grams of T-5224 was dissclved 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 cof the gastrointestinal
tract and of which gastrointestinal tract absorption is

improved.



Corp.) was dissolved to obtain a solution with 200 15
mg/ mL T-5224 content with a pH of 9.4. | NDUSTRI AL
APPLI CABI LI TY [0117] A T-5224 oral conposition
cont ai ning pol yvinyl pyrrolidone according to the
present invention 20 can b% produced with sinple
steps wi thout requiring neM/ﬁanufacturlng equi pnent .
It maintains stable sol ubid % even with changes in
the pH of the gastr0|ntest|na tract and of which

93§tr0'nteStAﬁ”@réIa@émﬁ@é?ﬁ?&h080h§a1hﬂﬁ%0¥egs—@3-
CLAIMS 1. An oral conposition containing

( CV&}@I@;EM& )2- NV axyRep2RYbTE B=$ ¢ 81 hyﬂyawxyr 2-2-

benzi soxazol - )nethoxy] enyl } propionic acid or a

sa&énimmOm@ PD) m@tmkgaypmhyﬁppeopﬂonm acall or a
solid conposition containing 3-{5-[4-

( oyl o petnd iyd O YA R - vy Dy okypEpyoyb] 1 @ofi€ 3- hydr oxy-

benzi soxazol - 6-yl ) met hoxy] phenyl } propi oni ¢ aci d or a

sa t thereofAnpotyli syl pyreonpdeneioandontdasing 3-{5- [4-
material of which the 5 w v% aqueous sol uti on has the
pH@fchopert wheey) 32- rm@r@mbe%@ml cHNpd3i hpygroxy -1
according to claim 2, wherein the basic material of
m%rhzzefr@xaazwvﬁfyhua%mgxgbm%w%}Bé@?%ﬁ@lﬁ%ftdmroﬁ
nore i s L-arginine ota33|ﬁgécarbona e. 4. The

cw%ﬂl%cﬁ?%F%%%pd%?%Y%hn ERBFHP hydeRe &1 &fith 22P28AGr ei n

tr%%éé?ﬁéﬁ %e$ﬁféh tthéCQ/$§eaqugé¥s solution has the

PH of 10 or more.

3. The oral sclid composition accerding to claim
2, wherein the basic material of which the 5 w/v%
aqueous solution has the pH of 10 or more is L-arginine
or potassium carbonate.

4, The cral solid composition according to claim
2, wherein the basic material of which the 5 w/v%
agqueous solution has the pH of 10 or more 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.



aqueous sol ution has the pH of 10 or nore is L-

arginine. 5. The oral solid conposition according to

any one of claim2 to claim4, wherein the oral solid
conposition contains a water-soluble excipient. 6. The
oral solid conposition accor%ing to any one of claim

2 to claim5, wherein the oFa solid conpositionis a
tablet or a &?péi‘éf-a&u?5£‘§ 958l 384 Poﬁ@é@ﬂ%h |80 {5 _[4-
according to any oneof claim2 to claimb, erein

t h@cﬁmp&%yﬂoﬁpn@oﬁyawﬁyhém%@@pt gL [ (94hy8rokP-1,2-
oral aqueous solution containing 3-{5-[4-

( Oyt DpestyE OKYY =2t sl Ry Peprent] }Brbp Bohydr axydlo?- a
benzi soxazol - 6-yl ) met hoxy] phenyl }propionic acid or a
satdlt hetendo fnangopylynihpypyorotbéene9. The or al
aqueous solution according to claim 8, wherein the
cdhcent r at i dhhefoBal bafdecus solution according to claim
(cycl opent yl oxy) - 2- hydr oxybenzoyl ] - 2-[ ( 3- hydr oxy- 1, 2-
bethz i wosarbh - Bhy | Jemetoxyd phenybf ppoppobtc acid is
0.01-20 wv% _ 10. The oral aqueous sol ution according

t ol &% PRI BFOXY at gy dvpsyeenzeYik! afolifnd -Bydroxy-1,2-

ol yvinyl pyrrolidone is 1-10 tines, per that of
gJ?%g%%gB£2501-é-yl)méghoxy]phényf} ropionic acid is

(cycl.opentyl oxy) - 2- hydr oxybenzoyl ] - 2-[ ( 3- hydr oxy-1, 2-
24 s z%/%

be ¥%:yl ) met hoxy] phenyl }propionic acid. 11.

The, oral aquegous_sol ution according to_an on f .
e o cla et SRR PRSPl €6 clan

a%wscfﬂryté,oquljlérgiﬁotlge amount of

polyvinylpyrrolidone is 1-10 times per that of 3-{5-[4-
(cyclopentyloxy) -2-hydroxybenzoyl] -2- [ (3-hydroxy-1,2-
benzisoxazol-6-yl)methoxy] phenyl }propionic acid.

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

aquecus solution is 3 to 9.



