DESCRI PTI ON A PHARMACEUTI CAL COWVPCSI TI ON TECHNI CAL

FI ELD [ 0001] The present invention relates to a
wopiay/mmagiaut i cal conpositi on. BACKGROUND ART [ GQG2iP2009/061553

Rebam pi de [chem cal nane: ()-2-(4-

chl orobenzoyl am no) -3- (2-qui;nol on-4-yl) propionic

acid] is known as a useful antiulcer drug. [0003] In

addi ti on, rebam pide has an increasing action of

gobl et cell density in eye, an increasing action of

mucus in eye, and an inCﬁggéﬁngfgﬁion of lacrimal
fluid, and has been al ready known as an agent for

treating dry eye, i.e. dry eye syndrone (WO
97/ 013515). [0004] Rebam pide is soluble in an

Ceban pi do i n a nineyap it ARl on (ne

ot her hand, a high-pH eye drop is not suitable for a
patient suffering froman injury in keratoconjunctiva
such as dry eye. Additionally, even in case of an

?@@ﬁ@¥@%@s%¥%¥Pon cont ai ni ng rebamni pi de, a crystal of

rebam pi de may be occasional |y deposited and ,
[0001] The present invention relates to a pharmaceutical

composition.

BACKGROUND ART

[0002] Rebamipide [chemical name: (+)-2-(4-

chlorobenzoylamino) -3- (2-quinolon-4-yl)propionic acid] is
known as a useful antiulcer drug.

[00023] In addition, rebamipide has an increasing action
of goblet cell density in eye, an increasing action of
mucus in eye, and an increasing action of lacrimal fluid,

and has been already known as an agent for treating dry eye,
i.e. dry eye syndrome (WO 97/013515).

[0004] Rebamipide is soluble in an alkaline adqueous
solution, but the solubility of rebamipide in a neutral
solution is quite low. On the other hand, a high-pH eye
drop is not suitable for a patient suffering from an injury
in keratoconjunctiva such as dry eye. Additionally, even
in case of an alkaline solution containing rebamipide, a
crystal of rebamipide may be occasionally deposited and

hence it is thought that the development of an aqueous
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hence it is thought that the devel opnent of an
aqueousopht hal m ¢ product of rebampide is difficult.

wd 2999443040 97/ 013515 di scl oses a neutral aquegusr/JrP2009/061553

suspensi on contai ni ng rebam pi de. However, the
suspension may form a precipibate | ayer when standi ng
for a long period. Therefore, the suspension needs to
be shaken well in order to be re-dispersed. In
addi ti on, such suspension product may be thought to

O En SORE: dSPBaLE S, of OFe BXRIPL @ SuET 8L ERGChIOM bl urred
vi sion and ‘nmaki ng sone white spots on the cloths when

F@é%jctng LG Suspest begause dde _SléSpe?éiu‘EQ]alVD aqueous

pro is a white ophthal mc suspension. [0006
0896 di scl : e ‘

SOBLEEAT°c el ases, S-AMBUSS SuSReaee, conLabbBneion

t at f fi ticl ddit | I > fi
T ePln B PP AL REL ARG Por o 20mg
S [ i ni banm pide in WO 2008/ 050896 _j
S Shad LBOLEF QB8 porbrDR ey Caa i i (1P (R Shakén well
production of the ahove-nentioned W? 97(013515. ,
MVRYEPY FRePEqiEsHL SBEESENS ot S Ry r BBGH pRrggension
in WD 2008/ 050896 is al so necessary to_be shaken_wel |
REPHGfer M@y BE i tiHPertRdha¥ensOmendiRiyersi oo nexample

WO 2008/ 050896 is a white ophthal m c suspension
swiefer g ebuAMpldairiredn ofi Tiip| @R€| jpaking some white spots

on the cloths when spilling the suspension, because the
suspension product is a white ophthalmic suspension.

[0006]) WO 2008/050896 discloses an agqueous suspension
containing rebamipide wherein rebamipide is stably
dispersed in a state of fine particles and additionally the
fine particles are not re-agglutinated. The aqgqueous
suspension containing rebamipide in WO 2008/050896 is
improved about suspensibility compafed with the production
of the above-mentioned WO 97/013515. However, the aqueous
suspension containing rebamipide in WO 2008/050896 is also
necessary to be shaken well in order to be re-dispersed,
since the suspension 1in WO 2008/0508%96 is a white
ophthalmic suspension wherein rebamipide is not completely
dissolved and it 1is impossible to avoid forming a
precipitate layer of rebamipide when standing for a long
period. Furthermore, the demerits such as suffering frdm

blurred vision and making some white spots on the cloths
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di ssolved and it is inpossible to avoid formng a
precipitate | ayer of rebam pide when standing for a

wd sogi1fases od. Furthernore, the denerits such agT/3P2009/061553

suffering fromblurred vision and naki ng sone white
spots on the cl othswhen spillkng the suspension, have
not been solved in WO 2008/ 050896 yet. [0007] WO

2006/ 052018 di scl oses an agueous suspensi on cont ai ni ng
crystalline rebam pi de which conprises a m xture of at

WiRast sNe1 9hgt ML OsROYELS 58! eahod fiM BaERN $RIWRIE in wo
pol yners and surfactants, an aqueous acidi c sol ution,

FEBie sol ution containing a watersoluble salt
0 /gg%n1plg%, whi ch is not necessary to be

L(g%ﬂlzr)er‘%%j’ 2%%% Z%Q%UQBiEEi‘BgQﬁre y’aqgfé%dss 8uspension

suspensi 0 not to I njure t er at conj uncti va
SRR THLELIB0 LERMALYAE Gy LSRR OUBACL: i
B oot LEREEosT ¢ o CBBne  ARBEHATS e B Priht & 7Sl nvater-
S5kl STeBGRReS, BIPIL 8L 8,881 0RO BB acsanc

manuf act uri ng_process i s troubl esone, conplicated, and
#Qﬁ&ﬁ%%ﬁwn and an aqueous solution containing a water-

soluble salt of rebamipide, which is not necessary to be
re-dispersed, has an enough tranéparency, and is a neutral
suspension not to injure the keratoconjunctiva of a patient
suffering from dry eye.

[0008] However, the aqueous suspension containing
crystalline rebamipide in WO 2006/052018 has a problem of
high production cost, since some expensive equipments such
as a high-pressure homogenizer, a colloidmill, and a
sonicator are required in the process, and the
manufacturing process 1s troublesome, complicated, and
long-term.

[0009] In general, to a conventional ophthalmic agent is
added a preservative 1in order to prevent microbial
contamination. For a patient suffering from corneal
disorder such as dry eye, however, a preservative-free
ophthalmic agent 1is required because a preservative is
harmful to the patient. Vessels known for a preservative-

free ophthalmic agent include a disposable plastic single-
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[0009] In general, to a conventional ophthal mc agent
is added a preservative in order to prevent mcrobia

wocond/easaat i on. For a patient suffering from eemmeadnsneisss

di sorder such as dry eye, however, a preservative
-free ophthal mc agent is requyired because a
preservative is harnful to the patient. Vessels known
for a preservativefree ophthal mi c agent include a

di sposabl e pl astic singledose unit and a nulti-use

%@éec‘ehnggma&&?dawrﬁﬁﬁjdéé e(r_eygieﬁlabé\}g{iﬁéﬁ U8th a filter

acteria around the drip opening. t he aqueous

FAFGSTHBIS LAk IEab0iE IR 99, M0 2003059806 oBflening.
A dd | ol MhassLiLe J o use the MY Linsg 45sSela: Alea wo

| hecessar 0 Us€ arconpar at i'vel y-expensr v

S| e-do unit.. [ fore,. it has been

I EDEE aing 20RkReBLE  RES nabapfR  PRSA chroush che
cont ai ni ng rebam pide, whi, I S unnecessar 0, be
FlltfSperRed, 1Ea%gaﬁm&‘?6t?§%’q€r s P n3e %ﬂiﬂtéi‘ﬁ?%i ygssel,
neutral to weakly acidic pH not to injure the .
A atHeonf UnAGREATA PP i enfesuRf eFPRP2FRBAVELY -8FRENS1VE
and a process for preparing such pharmaceutica
Torpos1dem Wit ow cost wi t hout using expensive

equi pnents. DI SCLOSURE OF | NVENTI ON
[0010] Therefore, it has been desired to develop a

pharmaceutical composition containing rebamipide, which is
unnecessary to be re-dispersed, has an enough transparency,
and exhibits neutral to weakly acidic pH not to injure the
keratoconjunctiva of a patient suffering from dry eye, and
a process for preparing such pharmaceutical composition at

low cost without using expensive equipments.

DISCLOSURE OF INVENTION

(Problem to be solved by the invention)

[0011] An object of the present invention is to provide
a pharmaceutical composition containing rebamipide, which
is unnecessary to be re-dispersed, has an enough
transparency, and exhibits neutral to weakly acidic pH not
to injure the keratoconjunctiva of a patient suffering from
dry eye. In detail, the pharmaceutical composition is an
ophthalmic composition.

[0012] In addition, an object of the present invention
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(Problemto be solved by the invention) [0011] An
obj ect of the present invention is to provide a

wotvas/mag@ut i cal conposition containing rebam pc@IP2009/061553

whi ch is unnecessary to be re-di spersed, has an enough
transparency, and exhibits negtral to weakly acidic pH
not to injure the keratoconjunctiva of a patient
suffering fromdry eye. In detail, the pharnaceutica
conposition is an ophthal m c conposition. [0012] In

additi bi ! L
2 H‘)'dgﬂ'aoxﬁlﬁiaér) ngsgg%}%%%afg@u@f@éfnkoh@b%qtﬂl%@f Swlggch can be

provi conposition which can

repared o ' ' | i
HAHEE IR MY HELET SRS spuignencs.
present inventors have extensively studied to reach
t he above object and then have found that a

har maceuti cal c osi tion conprising (1) reban pide,
%a% té?ﬁ#‘é%g%f@ BEPYS) an buffer agent, which has

no cation, has a good re-dispersibility and. an .
fiahced TSRty . ITYPIdR i 7V S  FREpReLERtY studied to
i nventors have al so found that. the present
naRghacel® i caPo¥enpeRieFbn ABRE atheM i Mai%obiEpund that a
ef fectiveness. Based upon the nemgfjndings, the |
phasgeaneumient | 6ATRASibéen ComiEisng [ §d14]rehamipide, (2)
present invention provides pharnaceutica
an amino sugar, and (3) an buffer agent, which has no
cation, has a good re-dispersibility and an enhanced
transparency. In addition, the present inventors have also
found that the present pharmaceutical composition has an
antimicrobial effectiveness. Based upon the new findings,
the present invention has been completed.
[0014] The present invention provides pharmaceutical
compositions and use thereof, as shown in the following [1]
to [8].

[1] A pharmaceutical composition comprising (1)
rebamipide, (2) an amino sugar, and (3) an buffer agent,
which has no inorganic cation.

[2] The pharmaceutical composition of [1] wherein the
amino sugar is at least one selected from the group
consisting of D-glucosamine and meglumine.

[3] The pharmaceutical composition of [1] or [2]

wherein the buffer agent is at least one selected from the

group consisting of boric acid, phosphoric acid and an



conpositions and use thereof, as shown in the
followwng [1] to [8] . [1] A pharnmaceutica
WOCOOPEIBdi on conprising (1) rebam pide, (2) arrcampdmo/61ss3

sugar, and (3) an buffer agent, which has no inorganic
cation. [2] The pharmaceuticak conposition of [1]
wherein the am no sugar is at |east one selected from
the group consisting of D glucosam ne and negl um ne.
[3] The pharmaceutical conposition of [1] or [2]
éwgﬂéngbt@e buffer agent is at |east one selected from

e group consisting of boric acid, phosphoric acid

and a mm af)ih%‘fmh%]ef%?%aﬁh% e Gemany taﬁ%n of I[1]

of an one of further conprising

d f
il m AL s LS 2
st e et oo S B LD ore ot 0

sel ect ed fron1th ro consi
o1 A my TR ‘a%o“ S8 PLeing cagent

pharmaceuti cal conposition_of any gne of [1] to [6]
mherei@ﬂt?%epHBFﬁHé@GPF&SPlcSﬁﬁBQ?ﬂFéﬁnié”%n[S] wheérein the

opht hal m ¢ pharmaceuti cal _conposition.
solubilizing agent is at least one selected from the group

consisting of polyvinylpyrrolidone and macrogol.

[7] The pharmaceutical composition of any one of [1]
to [6] wherein the pharmaceutical composition 1is an
ophthalmic pharmaceutical composition.

[8] Use of the pharmaceutical composition of any one
of [1] to [7] for treating dry eye by topically
administering to eyes.

[0015] The pharmaceutical composition of the present

invention is a composition comprising (1).rebamipide, (2)

an amino sugar and (3) an buffer agent, which comprises no
inorganic cation.

[0016] The pharmaceutical composition 1is preferably
formulated as én aqueous liquid preparation, and more

preferably used as an ophthalmic pharmaceutical composition.
[0017] The concentration of rebamipide in the
‘pharmaceutical composition of the invention is about 0.1 %
(W/V) to about 5 % (W/V), preferably about 0.5 % (W/V) to

about 3 % (W/V), more preferably about 1 % (W/V) to about
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[8] Use of the pharmaceutical conposition of any one
of [1] to [7] for treating dry eye by topically
woghod/e4sd4er i ng to eyes . [0015] The phar maceutp@aip2009/061553

conposition of the present invention is a conposition
conprising (1) rebam pide, (2) an am no sugar and (3)

an buffer agent, which conprises no inorganic cation.

[ 0016] The pharmaceutical conposition is preferably
formul ated as an aqueous liquid preparation, and nore

Pref quablhy U%%keﬁxéTﬁQthh@'§C3Wh@f”aﬁ@QEhﬁmused means a
conposi tion e concentration of rebam pide in

St o%@fﬁm?@% ?%@ﬁiﬁéb"‘ﬂ%ﬁ,"iv&%‘e breterabl y

Q@oulo oo 148 kB, 2ROBEIA Yidol VEepreTY 81 P! PP oanic
oy .

N g e

t d. i ncludes, f o
TR k) RO A bt LU FOR SRR FoPn, BRFRGRLU ion,

sodi um i on, potassiumion, and cesiumion, nd )
Y aFERLUR| AT ine B3 PF VRERT c%}lf%%%%%cﬁaaggnd@%%%% uffption
ion and calciumion. The_term "a pharnmaceutica

Wﬁ)ﬁ tmqﬁpwrﬁolon and calc1um io0n.

The term "a pharmaceutical composition has no
inorganic cation" herein used means "a pharmaceutical
composition does not virtually have an inorganic cation".
In more detail, it means that the amount of an inorganic
cation in the pharmaceutical composition is 1less than 15
mEq, preferably less than 1.5 mEgqg, more preferably less

than 0.3 mEqg.

[0019] The amino sugar herein used includes, for example,
meglumine (i.e. N-methyl-D-glucamine), D-glucosamine, D-
galactosamine, D-mannosamine, mycosamine, kanosamine,

neosamine C, N-methyl-L-glucosamine, mycaminose, muramic
acid, and streptamine.

[0020] Amongst these amino sugars, the preferable amino
sugars are meglumine, D-glucosamine, D-galactosamine, D-
mannosamine, mycosamine, kanosamine, neosamine C, N-methyl-
L-glucosamine, mycaminose, muramic acid, and streptamine;
especially meglumine and D-glucosamine are more preferable.

The above amino sugars may be used as a single ingredient
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I norganic cation” herein used neans "a pharnaceutica
conposition does not virtually have an inorganic
woERby/Pa304 | N nore detail, it neans that the g/ okisss

an inorganic cation in the pharmaceutical conposition

is less than 15 nEq, preferablgy | ess than 1.5 nEq,

nore preferably less than O .3 nEq . [0019] The am no
sugar herein used includes, for exanple, neglumne

(i.e. N-methyl-D-glucanine) , D-glucosanine, D -

gel é‘%&%ﬂh&‘@loﬁ} 8@1‘9@%@%? eof NYHOS8YT A6reKPAQSARE BAL s .
neosanlne C, N nethyl-L-glucosam ne, nmycam nose,

2 C achgs aholiehlene of 003 ARRRES! IRSe in the

awnno sugars, prere € am no sugars are

éﬁ?&ﬁg%éﬁklgéﬂlyg éégl@foﬂ ogakﬁgt9§9gL9§onDié,cﬁor example,

nnosam ne m ne anosam ne, neosam ne

net h I ami_nose, d
a?%%'bt foingt BT R VAREEF Dhenes e g1 ol favout
Jror erabl e, e ab am no su o
s d°a§ﬁé82 EBI@ PH&rgg ént 'c&ﬁﬁ?uﬁ% f%%%%%Ys??ﬂﬁt 1%
nore |ng di ents. [0021] The concentration
gqfY%et%n?H%uguﬁ F /Yhe phar maceutical conposition
of the invention is, for exanple, about 0.1 % (W to
EyRR] 15 oFhs s oyfiep, opgRBl y hEFSHR 0. Y54 (\WRgledes, for

about 10 % (WYV), nore preferably about 1 % _
example, an acid which 1s not in cation form, such as boric

acid, phosphoric acid, an amino acid, and an organic acid;
preferably boric acid and phosphoric acid are used. The
above buffer agents may be used as a single ingredient or a
combination consisting of two or more ingredients.

[0023] The concentration of the buffer agent in the
pharmaceutical. composition of the invention is, for example,

about 0.01 % (W/V) to about 4 % (W/V), preferably about

o\°

0.03 (W/V) to about 3 % (W/V), more preferably about
0.05 % (W/V) to about 2 % (W/V)

[0024] The pharmaceutical composition of the invention
may optionally contain a pH adjuster. The pH adjuster
includes, for example, a conventional acid which is in
cation-free form, such as hydrochloric acid, lactic acid,
acetic acid, sulfuric acid, nitric acid, carbonic acid,
phosphoric acid, and citric acid; preferably hydrochloric

acid and citric acid are used. The pH adjusters may be

used as a single ingredient or a combination consisting of
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(WV) to about 8 % (WYV) . [0022] The buffer agent
herein used includes, for exanple, an acid which is

womby/isaz@ati on form such as boric acid, phosppoarire009/0615s3

acid, an amno acid, and an organic acid; preferably
boric acid and phosphoric acid are used. The above
buffer agents may be used as a single ingredient or a
combi nation consisting of two or nore ingredients.
[0023] The concentration of the buffer agent in the

PG PRCGRYEL CBL G £OAPOsELT on of the invention is, for
exanpl e, about™0.01 % (WYV) to about 4 % (WV),

abl 0 %, (; 3% EWML, - -
B of SR TPaBTar <005 (WTe SPRur 2 Taq Wy e ion
) har tical. i f ith
T3 e R R ALY oS BRat i o e AEe pERaEuSFLrordRg, b make
€$§t§%er i ncl udes fq& exa ée,.a ﬁgnven ioggl acid te
FIEERR Fh- CYTRZSor A TRhCREChyar 3BRPEHFRYS tear-
cid, lactic acid, acetic acid [ furi i d, . nitri .
e 4 L50kAP0G cT8Ehl. ThoBBRORFERPLY o SRE TSl gotonic
preferably hydrochloric acid and citric acid are used )
AFRNpH WHF 68t S LMEPHeR USERVERE ACBRAGIAGS iy r B eRPRERalmic
a conbi nation consisting oftwo or nore ingredients .
$@b5iomhgugh a A e FERILEAL  c PG R iTon BPLYPECPRVRRE| ghycol,

polyethylene glycol, maltose, sucrose, sorbitol, and
glucose, more preferably a cation-free glycerin and sucrose
are used. The isotonic agents may be used as a single

ingredient or a combination consisting of two or more

ingredients.
[0026] The pharmaceutical composition of the invention
may optionally contain a solubilizing agent. The

solubilizing agent includes, for example, a cation-free

solubilizing agent. The cation-free solubilizing agent
includes, for example, a polymer such as polyvinyl-
pyrrolidone, macrogol (polyethylene glycol), polyvinyl

alcohol, and hydroxypropylmethylcellulose; a surfactant
such as polysorbate, polyoxyethylene hydrogenated castor
0il, and polyoxyethylene-polyoxypropylene; a polyhydric
alcohol such as polypropylene glycol; an organic acid such
as benzoic acid and sorbic acid; an amino acid such as
algiﬁic acid, histidine, glycine, and 1lysine; and a

xanthine derivative such as caffeine. The preferable
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may optionally contain an isotonic agent in order to
make the pharnmaceutical conposition isotonic to an

woaueE4so4t ear. The isotonic agent is preferablpcTar2009/061553

cation- free isotonic agent, which includes a
conventional agent for ophthahg c solution such as
manni tol, glycerin, polypropylene glycol, polyethylene
gl ycol, maltose, sucrose, sorbitol, and glucose, nore
preferably a cation- free glycerin and sucrose are

Bthi 81 h$ Ot QBhrageny s A% 18 Ky e 1,
%%grehient %r agbonbinatiogﬁ%gﬁgfgﬁﬁﬁb of two or ng?grOgo

éﬂgﬁgﬁ@t aicokQQ?Glbem%ﬁ@aé@?&?ugbgehccmﬁ%i tiof Qfginic

tron may optionally contain a solubilizing
agent. T lubj I'i zi | d | e, :
R o =R FPEE PEEE B S P AR Sohe i
sol ubilizin ent includes, for.ex | e ol yoer
SObAY bR Rons oo (o Shaer obbr “palrbarigEhgeagents

| ycql) , po]yvinyl alcohqgl, and . . .

’%ﬁ%r§¥%pﬁ5%§4néthFceFPHﬁg§e,}n§r§8FF55taﬁF sfichcg@bination
pol ysor bat e, pol yoxyet hyl ene hydrogenated castor oil
GORP POt IRyt hiyre et ﬁﬁ?%xﬁg‘ﬁ%‘%%ﬁ%ﬁ" a pol yhydric
al cohol such as polypropylenegglycol' an organic acid._ .
B3 s beM®i cMatrauadd soiesidiitacit aRCAXY #BY ABYgrolidone

such as
herein used is preferably not more than 200,000, more

preferably not more than 40,000. The preferable polyvinyl-
pyrrolidone includes, not limiﬁed thereto, polyvinyl-
pyrrolidone (PVP, BASF, Grade: Kollidon® 25): PVP (K-25),
and polyvinylpyrrolidone (PVP, BASF, Grade: Kollidon®
17PF): PVP (K-17PF). The concentration ratio of rebamipide
and polyvinylpyrrolidone is preferably 20:i - 1:20, more
preferably 4:1 - 1:6.

[0028] The molecular weight of macrogol herein used is
preferably not more than 50,000, more preferably not more
than 10,000. The preferable macrogol includes, not limited
thereto, macrogol 1500, macrogol 4000, macrogol 6000, and
macrogol 20000. The concentration ratio of rebamipide and
macrogol is preferably 20:1 - 1:20, more preferably 4:1 -
1:6.

[0029] In case of adding a solubilizing'.agent to the
present composition, the concentration of solubilizing

[}

agent is in a range of generally about 0.01 (W/V) % - about
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alginic acid, histidine, glycine, and |lysine; and a
xant hi ne derivative such as caffeine. The

wroed/es4ad esol ubi | i zi ng agent is pol yvi nyl pyr redt/m2oo®/061553

macr ogol , pol yvinyl al cohol, benzoic acid, sorbic
acid, and alginic acid; espechally, nore preferable
sol ubi l'i zing agent is polyvinylpyrrolidone and
macrogol . The solubilizing agents may be used as a
single ingredient or a conbination consisting of two

1850| W\?) iggr%lg So1{ 06Lhic The, mplypgyl ar _wehght ?6 (W/V) %,

nyl pyr one herein used is preferably no

refer not _ han o
B Gt e e L R A8 G ) 18 GRb Gk B v
i des, not limted thereto, [ yvi n raql,i dot .
(A1 s RhEFRGRREaER 15 Rl DRE, e “Rfiyencion

ol yvi nyl ol i done, (PVP, BASF, G ade: Kollidop.(r

Apgp Lo %, AR 8 e COPRaRE T BE f RE PRFFOSbH V&) such as
rebam pi de and pol yvi nyl pyrrolidone is_preferab 20:.1
s DR rnre Prbredb b 1€ 4" Pepanbhpiiig chiof2ad, ana
nol ecul ar "wei ght of macrogol herein used is preferably
krAzei i Wan 5618001%%0r e pFREGFABKYARBE o UIPHREE! a
10, 000. The preferabl e macrogol includes, not [imted ‘
rAEEnRemERR byol (21500, MedEgoPaFeedyheREcsds 6bdo, propyl

and macr ogol 20000. The concentration ratio of
pastron etz eate) | and an alcohol compound (e.g.

chlorobutanol and benzyl alcohol); and/or stabilizing agent
such as an 1inorganic-cation-free ascorbic acid and
tocopherol.

fddél] In case that the present pharmaceutical
composition is an aqueous 1liquid preparation, the pH is
about 3 - about 9, preferably about 7 - about 9, and the
most preferably 7.7 - 9.

[0032] The ratio between (1) rebamipide and (2) an amino
sugar comprised in the present composition depends on the
type of ingredients used herein and the formulation type of
the composition. The amount of (1) rebamipide is, but not
limited to, for example, in about 0.01 - about 10 parts by
weight, preferably about 0.05 - about 2 parts by weight,
more preferably about 0.1 - about 1.5 parts by weight, and
the most preferably 0.1 - 1 part by weight, per one part by
weight of (2) an amino sugar.

[0033] A preferable pharmaceutical composition of the
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macrogol is preferably 20:1 - 1:20, nore preferably
4.1 - 1:6. [0029] In case of adding a solubilizing

wEedis4bey t he present conposition, the concentg@tjpasoakisss

solubilizing agent is in a range of generally about
0.01 (WV) % - aboutl5 (WV) Y, preferably about 0.1
(WV) %- about 10 (WV) %, and nore preferably about
0.5 (WV) %- about 6 (WV) %. [0030] The
pharmaceutical conposition of the invention may

GRidonal |y; compri{se a gonvegti Oﬁﬁ!mﬂééééwééwe SHRBosition

as a quaternary ammoni umsalt (e.g. benzal koni um

&%@f %%eg apg) beozet fagm ehl %é&fum?ﬁ%f’éﬂﬁx@ hNBoric acid,

a paraoxybenzoat e

&?fagx?s%%g&%teg g B ﬁor%a{;ﬁ? 1208t 8) o A2 ccrable

conol mpound ano and benzy
t t h
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more preferable pharmaceutical composition is a
pharmaceutical composition comprising 1 % (W/V) to 2 %
(W/V) rebamipide, 1 % (W/V) to 8 % (W/V) meglumine, 0.05 %
(W/V) to 2 % (W/V) boric acid, and a pH adjuster selected
from thé'group consisting of citric acid and hydrochloric
acid, which comprises no inorganic cation.

[0034] The most preferable pharmaceutical composition is
the above-mentioned pharmaceutical composition further
comprising polyvinylpyrrolidone as a solubilizing agent.
The concentration of the solubilizing agent is preferably

0.5 (W/V) % to 6 (W/V).

(Effect of the invention)

[0035] The transparency of the present pharﬁaceﬁtical
composition comprising (1) rebamipide, (2) an amino sugar,
and (3) an buffer agent can be enhanced by'not containing
any inorganic cation. The present pharmaceutical

composition is unnecessary to be re-dispersed, additionally
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type of ingredients used herein and the formul ation
type of the conposition. The anount of (1) rebam pide

WO mp9/uoanot limted to, for exanple, in aboutpdfto09/061553

about 10 parts by weight, preferably about 0.05 -

about 2 parts by weight, norejpreferably about 0.1 -
about 1.5 parts by weight, and the nost preferably 0.1
- 1 part by weight, per one part by weight of (2) an
am no sugar. [0033] A preferable pharmaceuti cal ‘

iGOMRAS i hd OFophui HephesaRb bRV eaRfuedud rparation which has
phar maceuti cal conposition conprising (1) rebam pide,

dr?) TRYgHM E§aﬂesa£éhc§9ri&n@0i&hmtfél CRMVHSES £BO weakly
I norganic cation. A nofe preferable pharmaceutica

a&ggg&;i jon is a pharmaceutical conposition conprising
. b C(WV) to 3 % (WV) rebampide, 0.5 % (VI/V) to

[330 :%Q(W.V) hrreEQ!plf:@s%%t a%%agmg%e%t(i\éla\_{) . Egmé %’i@ivo has an
oric acid, WhirfChh "conmpr fses no 1norgani ¢ ¢ Plon.

even nor.e preferabl e pharmaceuti cal co Lt [ y
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rebam pi d 1 % (W to. 8 % (W | um ne,

RF AR L SEERTh (1) THEFPEORE 4. Bl PRAFARt’ aqueous
adj uster, selected fromthe group consisting of citric .
PHERR LRI WY dAScHIRY | Be5ESFaThi Eﬂ MR RS Ao conventional

i norgani c cation. [0034] The nost preferable
HﬁﬁﬁﬁﬁﬁﬁﬁﬁWQﬁﬂ“%dhpo§itﬁﬁﬁtﬁ§nary ammonium salt such as

benzalkonium chloride and benzethonium chloride; a cationic
compound such as chlorhexidine gluconate; a paraoxy
benzoate such as methyl paraoxybenzoate and propyl
paraoxybenzoété; and an alcohol compound such as
chlorobutanol and benzyl alcohol).

[0037] In addition, the present pharmaceutical
composition is so stable, thus it is not necessary to add
hereto any stabilizing agent (e.g. an inorganic-cation-free
ascorbic acid and tocopherol).

[0038] The manufacturing process of the present
pharmaceutical composition can be carried out at low cost,
not via any troublesome process, without using any special
dispersing/suspending device, which 1is an industrially
great merit.

[0039] The present aqueous ophthalmic product can
prevent an undesirable blurred vision of an applied patient,

thus it is expected to markedly enhance the compliance of a
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t he above-nenti oned pharmaceutical conposition further
conprising pol yvinyl pyrrolidone as a sol ubilizing

wogedris43oihe concentration of the sol ubilizi ng myeIP009861553

preferably 0.5 (WV) %to 6 (WV) . (Effect of the

i nvention) [0035] The transpaggncy of the present
phar maceuti cal conposition conprising (1) rebam pide,
(2) an am no sugar, and (3) an buffer agent can be
enhanced by not containing any inorganic cation. The

Eaal  AbaFdrcgut GPPPOpL L] I $¢ U afHet £
E%é re-di spersed, é%%?tionally%t %§% %% ?§$ﬁ§§§tgdeiﬁ?g ok @
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transparency, an Its neutral to weakly acidic

H_ [ . The .pr esec ceyt | 0 td on i
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reservative effect. Th refor%; t-he present agueous . ...
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conventional_ preservative (e.g. .a_quaternary anmoni um
hfxe ad n%%ﬂ%mlgme%‘ﬁl&’él aﬁ’&ﬁk}en?%f’ﬁ& funf 9reat
chloride; a catjonjic conpound, such as chl or hexi di ne
FIWIntle; e Rk PRI DA L @Rich as net hyl

par aoxybenzoat e and propyl paraoxybenzoate ; and an .

al cohigt @@@ﬁ@&@@,suggea§resent pharmaceutical composition

has an excellent transparency, thus there is no trouble of
making some white spots on the cloths when spilling the

composition.

BEST MODE FOR CARﬁYfNG OUT THE INVENTION

[0040] The present invention is 1illustrated in more
detail by the following examples, but should not be
construed to be limited thereto.

[0041]

Example 1

Rebamipide

Polyvinylpyrrolidone (K-25)

Boric acid

Meglumine

N \Q

Glycerin 22 g

9
g
.5
9
7
.S

Hydrochloric acid . (to pH=8.3)

QW (oluir|w|N

Purified water .S.

Total 100 mL

Note: g.s. means quantum sufficiat.

To a moderate amount of purified water were added
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chl orobut anol and benzyl al cohol) . [0037] In
addition, the present pharmaceutical conposition is so

wosiadh®sod hus it is not necessary to add her etrc@IP2009/061553

stabilizing agent (e.g. an inorganic-cation- free
ascorbic acid and tocopherol) 15 [0038] The

manuf acturing process of the present pharnmaceutica
conmposition can be carried out at |low cost, not via
any troubl esome process, w thout using any speci al

AR 51 /Su[oogﬁu r}g,hg@gmlamé:h | (K -3 nduaa&ﬁ@l | Yacig,

great nerrt esent aqueous ophtha mc

ﬂg néana9§eé§?Ee?Eug Itﬁé“%%f&ﬁ&ﬂ%regnﬁ'%H¥1§H of the

applied I's expected to markedly
enh ce t he Iranc er f r
R .toél%a "R (aBPEH T DY A acia.
u th an tic.filter around he dri
ﬁ%e S shpn AR %@OFP i eachy AT APk BT fh i gtiTTer,
ent, because it can be pass through an_ase
FITHQHE  Pheh £93780Ffhe Sridde FHO BNt DN An $mfsfrb>r?aeand a
a great anmount of nedicinal .contribution,_ In additio
RoROGRESRAH - phdriftceut PERPIEERPpoTAS oﬁaﬁz":1§yar$ilSS°1ved with
excel | ent transparency, thus there is no trouble of
thiki APvsoiResthi R oRsdilehon StHE T 8%t hs WRER spFhpi ngesulting

t he
solution was aseptically filtered through a 0.2 um filter

to provide a pharmaceutical composition. The
pharmaceutical composition was a light-yellowish to pale-
yellowish transparent solution.

[0042]

Example 2

Rebamipide

Polyvinylpyrrolidone (K-25)

Boric acid

Meglumine

g
85 g

n |k |wla la la

Hydrochloric acid (to pH=8.3)

Purified water .S.

2
3
1
4
Glycerin 1.
q
q
1

Total 00 mL

To a moderate amount of purified water were added
rebamipide, polyvinylpyrrolidone (K-25), boric acid,
meglumine, and glycerin while stirring, and the pH of the
resulting solution was adjusted with hydrochloric acid.
The stirring was done with a low-speed propeller stirrer,
without a high-speed stirrer such as a homomixer and a

homogenizer. Every ingredient was easily dissolved with
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conposi tion. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON
[004 O] The present invention is illustrated in nore

wolmbsridazdy the fol l owi ng exanpl es, but shoul d rEatIPa9/061553

construed to be Iimted thereto. [0041] Exanple 1

Note: Q.s. neans quantum suffhegiat. To a noderate

anount of purified water were addedrebam pi de,

pol yvi nyl pyrrolidone (K- 25) , boric acid, meglumn ne,

and glycerin while stirring, and the pH of the

s Uhid NG Rt | 3 ad) ustied-aw th hygdeochl epic 1ti

ﬁd. Thep;% rriﬁr%g%ﬁ\;%s done v%/itrﬁe a | ow speed restiEing
QR&! 8T 3L T LEBhe 1\Wali AQULe 18 U,y S hi Br QY. SUGh £i1¢

Eré%gla %ﬁoﬁéée%gaﬁgl\g o%ge%l zer. E%f%?ngre i'e2;'51t‘mvvasl e*

easi | | | ved wit . ed pr | er

ts?i rr ngiﬁgn, %he ré.ééu ?#1%%)?% ioneﬁgg%gégﬁfﬁéal Iy The

fiil d.th h 0.2, mmfil . [ .
R e R leR e R 3! BB S i vo pare-

C osition was a light-yel]ow sh to pal eyel |l ow sh
& BT EARATIRE JOHAExanpl o

[0043]

Example 3

Rebamipide 2 g
Polyvinylpyrrolidone (K-25) lg

Boric acid 1.5 g

Meglumine 6 g

Glycerin 0.796 g
Hydrochloric acid g.s. (to pH=8.5)
Purified water g.s.

Total 1100 mL

To a moderate amount of purified water were added
rebamipide, polyvinylpyrrolidone (K-25), boric acid,
meglumine, and glycerin while stirring, and the pH of the
resulting solution was adjusted with hydrochloric acid.
The stirring was done with a low-speed propeller stirrer,
without a high-speed stirrer such as a homomixer and a
homogenizer. Every ingredient was easily dissolved with
the 1low-speed propeller stirrer. Then, the resulting
solution was aseptically filtered through a 0.2 um filter
to provide a pharmaceutical composition. The
pharmaceutical composition was a colorless to light-
yellowish transparent solution.

[0044]
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To a noderate anmount of purified water were added
rebam pi de, pol yvinyl pyrrolidone (K-25) , boric acid,

wom/isI60ie, and glycerin while stirring, and tpga/iphbodfos1553

the resulting solution was adjusted with hydrochloric
acid. The stirring was done wsjtzh a | ow speed propeller
stirrer, without a high-speed stirrer such as a

honom xer and a honobgeni zer. Every ingredi ent was
easily dissolved withthe | ow speed propeller stirrer.

E)E&Etﬁ %h resulting solution was aseptically filtered
ro a 0.2 mmfilter to provide a pharmaceuti cal

Rapgrospiden. The pharnaceuti calk gonposition was a

PO inyEbyOrdShdbne pakeyge) | owesh transpar ent

BOFUETARi 3] 0043] Exanple 3 To|a.spgerate anount of

W LhEde Water were added rebagi pi ge,

- 0295%Cga0id’ megtum ne,
=% or 1 o HI | ot 1 v £ 1= Ll £ + |
3 1 e h—wii eSSt i ng ano—tn SV N
I?Z(irﬁq:ﬁ Q‘r' g\| $‘|¢ Lan wnao ach ||::-+ g'\%l““‘ t?_\igrﬁ;rslﬁléjr =S
g\au Iil Iuw€€| \". 1LY ITT VA O u.uj |V ™ N ) v | vvi LU Tl Ty LBAAYZ LA "A LAY
T e ¥rin

Teembller stirrer without a hil§B-8beed stirrer such

as a ROyt xeneandea MASBEENIART puEY et Kyl n@&@éfemexv@s added
easily dissolved wth the | ow speed propeller stirrer.

ggﬁghlﬁfﬁéfesFBéi§&hnylpyrrolldone (K-25), boric acid,
meglumine, and glycerin while stirring, and the pH of the
resulting solution was adjusted with hydrochloric acid.
The stirring was done with a low-speed propeller stirrer,
without a high-speed stirrer such as a homomixer and a
homogenizer. Every ingredient was easily dissolved with
the low-speed propeller stirrer. Then, the resulting
solution was aseptically filtered through a 0.2 um filter
to provide a pharmaceutical‘ compbsition. The
pharmaceutical composition was a light-yellowish to pale-
yellowish transparent solution.

[0045]

Example 5

Rebamipide

Polyvinylpyrrolidone (K-25)

Boric acid

Meglumine

FQ Q

°1 g

g
g
.5
7
9
S

Hydrochloric acid (to pH=8.0)

Purified water .S.

1
3
1
4,
Glycerin 0.
q
g
1

Total 00 mL

To a moderate amount of purified water were added
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solution was aseptically filtered through a 0.2 mm
filter to provide a pharmaceutical conposition. The

woPlsag/agQaut i cal conposition was a col orl ess t @cT/JP2009/061553

l'ightyell ow sh transparent solution. [0044] Exanple 4
To a noderate anount of purifipgd water were added

rebam pi de, pol yvinyl pyrrolidone (K-25) , boric acid,
megl um ne, and glycerin while stirring, and the pH of
the resulting solution was adjusted with hydrochloric

IOropleEFereStI dl@%:ﬁ’i@ﬁ%ﬂ&&h@lo -5Peed poric  acid,

St w't hout a hi gh- speed stirrer such
t
'ﬁggﬁTy dlggéﬁ e%ﬁ%F%ﬁq%h oﬁ%géglgyfﬁ%peﬁgaqu%?#?gﬂéf the
T80 L ‘%Jttl'oer ¥QLUtLen, vag aﬁ&f‘éﬂr{]c% it oezfl%d acid.
ﬁ%roug | U6F t3 provi e a pha ceutl

Ltion, 1 | .
ﬁ?%ﬁ%’g'gyshsw 5%, SRl B%aslﬁmfﬁsepér%ﬁﬁm- ghirrer,
0045 | der at t_of i f
‘KL/Ga Rt BuBRoPREa Fdd ol BURHy I 39 Aol FUBHELFRY and a
25) , boric acid, neglum ne, and glycerin_while
QﬁW?Q?W&Fe%nd1@%?%%16?9Fﬁ€lent was easily dissolved with

the 1low-speed propeller stirrer. Then, the resulting
solution was aseptically filtered through a 0.2 um filter
to provide a pharmaceutical composition. The
pharmaceutical composition was a light-yellowish to pale-
yellowish transparent solution.

[0046]

Example 6

Rebamipide

Polyvinylpyrrolidone (K-25)

Boric acid

Meglumine

g9
89 ¢g

g9
g9
g
4
3
S

Hydrochloric acid (to pH=8.0)

Purified water .S.

1
3
1
3.
Glycerin 1.
9
g
1

Total 00 mL

To a moderate amount of purified water were added
rebamipide, polyvinylpyrrolidone (K-25), boric acid,
meglumine, and glycerin while stirring, and the pH‘of the
resulting solution was adjusted with hydrochloric acid.
The stirring was done with a low-speed propeller stirrer,
without a high-speed stirrer such as a homomixer and a

homogenizer. Every ingredient was easily dissolved with
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resulting solution was adjusted with hydrochloric
acid. The stirring was done with a | ow speed

wooopelbar stirrer, without a high-speed stir e/ Peb/o61553

as a honom xer and a honobgeni zer. Every ingredient was
easily dissolved wth the | owqgpeed propeller stirrer.
Then, the resulting solution was aseptically filtered
through a 0.2 mmfilter to provide a pharnaceuti cal
conposition. The pharmaceuti cal conposition was a

| ght I [ rans nt ut
T e 5 R er e masunt o Cour Fgg fesulting
r d [ oL
%@%3’# aé‘ g@@g‘igl&@'flgf' J‘f‘%lntreéq.lééé/ndg%* fr’ll % %r%ee!xm filter
stirrin .ndthepr he res in I S
ta%lj us?’égvel\ﬁq th hydr oc%l?oﬁ%ce%%‘?ﬁéjﬁr gC%R‘%)%tsr%gq\f\)/a\p@ done The
th a | ow er stirre
et <Al FarBeRERint stbrbripgHcaydlgchisn to pale-
hormgenl zer Every i ngred| ent was easily dissol ved
XG44 Pope?teri@irrer. Then, the
resultl ng soI ution was aseptically fil tered through a
P®RHmfilter to provi de a pharmaceuti cal conposition.

The pharmaceutical conposition was a |ight -yellow sh
Examaleyel | owi sh

Rebamipide 1g
Polyvinylpyrrolidone (K-25) l1g

Boric acid 1.5 g

Meglumine 5g

Glycerin 1.046 g
Hydrochloric acid g.s. (to pH=8.2)
Purified water g.s.

Total 100 mL

To a moderate amount of purified water were added
rebamipide, polyvinylpyrrolidone (K-25), boric acid,
meglumine, and glycerin while stirring, and the pH of the
resulting solution was adjusted with hydrochloric acid.
The stirring was done with a low—speed‘propeller stirrer,
without a high-speed stirrer suéh as a homomixer and a
homogenizer.  Every ingredient was easily dissolved with
the low-speed propeller stirrer. Then, the resulting
solution was aseptically filtered through a 0.2 um filter
to provide a pharmaceutical composition. The
pharmaceutical composition was a colorless to 1light-
yvellowish transparent solution.

[0048]
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transparent solution. [0047] Exanple 7 To a noderate
anount of purified water were added rebam pi de,

wmbyyissod pyrrolidone (K-25) , boric acid, nmegheamimeny/oe1sss

and glycerin while stirring, and the pH of the

resul ting solution was adjusteg wth hydrochloric

acid. The stirring was done with a | ow speed propeller

stirrer, without a high-speed stirrer such as a

honomi xer and a honogeni zer. Every ingredient was

ﬁ)ﬁﬂ# di ssolved with the | ow speed propeller stirrer.
the resulting solution was aseptically filtered

Rdbauiphide 0. 2 mm filter to propilide a pharnaceuti cal

ESTPeEn 1 ®yrrdhedphar Reesii | cab gonposi tion was a

EOFOF T&ssqto Tl ghtyelTow sh tfanspgrent solution.

Mé)m rrpi € o 10 a nbderate QIT'QUB[ of purlrl ed water

éﬁ&ééf&wcu IUUdHIpIUU puiyV||b|g$%l%Lluune \R—L

A H H

A% \¥J LA ~J LILLILILA aritu gl yoL Tl 1T 11 T UL LT

USRI ORS¢ acul ting sbRatr nr‘.!‘:&uﬁégj'& e
FRCBeid  The stirr]

Tev2kpeed propeller stirrer 100 nL

To a moderate amount of purified water were added
rebamipide, polyvinylpyrrolidone (K-25), boric acid,
meglumine, and glycerin while stirring, and the pH of the
resulting solution was adjusted with hydrochloric acid.
The stirring was done with a low-speed propeller stirrer,
without a high-speed stirrer such as a homomixe? and a
homogenizer. Every ingredient was easily dissolved with
the 1low-speed propeller stirrer. Then, the resulting
solution was aseptically filtered through a 0.2 um filter
to | provide a pharmaceutical composition. The
pharmaceutical composition was a light-yellowish to pale-
yellowish transparent solution.

[0049]
Example 9

A yellowish to pale-yellowish transparent
pharmaceutical composition was prepared in a similar manner
to Example 1, using polyvinylpyrrolidone (K-17) in place of
polyvinylpyrrolidone (K-25).

[0050]
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wi t hout a high-speed stirrer such as a honom xer and a
honogeni zer. Every ingredient was easily dissol ved

wonobdnuba | ow- speed propeller stirrer. Then, HOT®IP2009/061553

resulting solution was aseptically filtered through a
0.2 mmfilter to provide a phagmaceuti cal conposition.
The pharnaceutical conposition was a light-yell ow sh
to pal eyel l ow sh transparent sol ution. [0049] Exanple
9 A yellowi sh to pal e-yell owi sh transparent

Rhak i cal conposition was prepared in a simlar
manner to Exarrpl e 1, using polyvinylpyrrolidone (K-

o0s0] xds R A l‘"ﬁrﬂr ouPRRr el IRRen | jfrapeparent
t f
[SpaLst oAt aRcsul  eal COUPGBLLLEBA'GR B SRAESd: Ranner

‘chl%wéi{i%341%ﬂ%ﬂ&%ﬁwé@lwsﬁgﬁgmnﬁéln jo place of

color|less to || eIIovvl sh t ranspar ent
polyv1nylpyrrolldong P

[0051]
Example 11

A colorless to light-yellowish transparent
pharmaceutical composition was prepared in a similar manner
to Example 3, using polyvinylpyrrolidone (K-17) in place of
polyvinylpyrrolidone (K-25).
[0052]
Example 12

A light-yellowish to pale-yellowish transparent
pharmaceutical composition was prepared in a similar manner
to Example 4, using polyvinylpyrrolidone (K-17) in place of
polyvinylpyrrolidone (K-25).
[0053]
Example 13

A light-yellowish to ©pale-yellowish transparent
pharmaceutical composition was prepared in a similar manner
to Example 5, using polyvinylpyrrolidone (K-17) in place of
polyvinylpyrrolidone (K-25).
[0054]

Example 14
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pharmaceutical conposition was prepared in a simlar
manner to Exanple 3 , using polyvinylpyrrolidone

wo(260diB43d4n pl ace of pol yvinyl pyrrolidone (K-2%®c1/ap2009/061553

[0052] Exanple 12 A light-yellow sh to pal e-yell ow sh
transparent pharnmaceutical conmposition was prepared in
a simlar manner to Exanple 4 , using

pol yvi nyl pyrrol i done (K-17) in place of

pol yvi nyl pyrrolidone (K-25) . [0053] Exanple 13 A

lightzyeld opsh d0) Hal e yeld oW g1t 3R3PRLEML .~ transparent

pharmaceutical ‘conposition was prepared in a simlar
FREAEcL0: AL Sy 0201000 MILDYLN ) 0311 1ax manner
{OOBREIRTD 400 LTS RA RS Bkl SOty o o
ST T PR bR IRTTYS O st
Pgé g'nylpyrrolidone (K- 25) . [0055]
Example 15

A colorless to light-yellowish transparent
pharmaceutical composition was prepared in a similar manner
to Example 7, using polyvinylpyrrolidone (K-17) in place of
polyvinylpyrrolidone (K-25).
[0056]
Example 16

A light-yellowish to pale-yellowish transparent
pharmaceutical composition was prepared in a similar manner
to Example 8, using polyvinylpyrrolidone (K-17) in place of
polyvinylpyrrolidone (K-25).
[0057]
Example 17

A light-yellowish to pale-yellowish transparent
pharmaceutical composition was prepared in a similar manner
to Example 1, using citric acid in place of hydrochloric
acid.
[0058]

Example 18

A light-yellowish to pale-yellowish transparent
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Exanple 15 A colorless to light-yellow sh transparent
phar maceuti cal conposition was prepared in a simlar

womRE3j0 Exanple 7 , using polyvinyl pyrroli geAgp2009/061553
(K-17) in place of polyvinylpyrrolidone (K- 25) .
[ 0056] Exanple 16 A light-yel baw sh to pal e-yel |l ow sh
transparent pharmaceutical conposition was prepared in
a simlar manner to Exanple 8 , using
pol yvi nyl pyrrolidone (K-17) in place of

éﬁ%ﬁ@%i%&fwgéplé&%ﬁ@%f@i@é)was[Bpégirgaagﬁlg {{mAar manner

ow sh to pal e-yell owi'sh transparent
5 cal citian. ' . o _
OOCETERELLL A SOTRS CLERIS SR CORT B At B bpheniorc
t@ggpchloric acid. [0058] Exanple 18 A light-yellow sh

0 pal e-yel |l ow sh transpar ent phar maceutica

éﬁ ition was prepared in a simlar manner to
@%%fe 2 , using citric acid in place of hydrochloric

Example 19

A colorless to light-yellowish transparent
pharmaceutical composition was prepared in a similar manner
to Example 3, using citric acid in place of hydrochloric
acid.
[0060]
Example 20

A light-yellowish to pale-yellowish transparent
pharmaceutical composition was prepared in a similar manner
to Example 4, using citric acid in place of hydrochloric
acid.
[0061]
Example 21

A light-yellowish to pale-yellowish transparent
pharmaceutical composition was prepared in a similar manner
to Example 5, using citric acid in place of hydrochloric
acid.
[0062]
Example 22

A light-yellowish to pale-yellowish transparent

pharmaceutical composition was prepared in a similar manner
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acid. [0059] Exanple 19 A colorless to |ight
-yel |l ow sh transparent pharmaceutical conposition was

woprepesssl in a simlar manner to Exanple 3 , Wwgm@2009/061553

citric acid in place of hydrochloric acid. [0060]
Exanpl e 20 A light-yellow sh g pal e-yel |l ow sh
transparent pharmaceutical conposition was prepared in
a simlar manner to Exanple 4 , using citric acid in
pl ace of hydrochloric acid. [0061] Exanple 21 A

é%gﬁkaxghgow Smé&%%m%' QM & iﬁagae%eraf hydrochloric

armaceutfical conposition was preparéd in a sinilar
Eﬂ@gyer to Exanple 5, using citric acid in place of
ochloric aC|d [0062] Example 22
[0063]

Example 23

A colorless to light-yellowish transparent
pharmaceutical composition was prepared in a similar manner
to Example 7, using citric acid in place of hydrochloric
acid.
[0064]
Example 24

A light-yellowish to pale-yellowish transparent
pharmaceutical composition was prepared in a similar manner
to Example 8, using citric acid in place of hydrochloric
acid.
[0065]
Example 25

A light-yellowish to pale-yellowish  transparent
pharmaceutical composition was prepared in a similar manner
to Example 1, using sucrose (2.889 g) in place of glycerin
(0.722 g).
[0066]
Example 26

A light-yellowish to pale-yellowish  transparent
pharmaceutical composition was prepared in a similar manner

to Example 2, using sucrose (4.741 g) in place of glycerin
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A light-yellow sh to pal e-yellow sh transparent

phar maceuti cal conposition was prepared in a simlar
wommiensa Exanple 6 , using citric acid in pl aca/aehoossneiss3

hydrochloric acid. [0063] Exanple 23 A colorless to

l'ight-yellow sh transparent pBarmaceutical conposition

was prepared in a simlar manner to Exanple 7 , using

citric acid in place of hydrochloric acid. [0064]

Exanple 24 A light-yellow sh to pal e-yell ow sh

g{qﬁﬁngpnt phar maceuti cal conposition was prepared in
simlar manner to Exanple 8 , using citric acid in

ﬁ} of hydrochloric acid. [0065] Exanple 25 A
ght-yell owi sh to pal e-yell owi sh transparent

ﬁhargﬁgg%;ical conposition was prepared in a simlar
t0 Exanple 1 , using sucrose (2.889 g ) in
plaC?AOf §g3%§¥iég§0.72309 ) light-yellowish transparent
pharmaceutical composition was prepared in a similar manner
to Example 3, using sucrose (3.185 g) in place of glycerin
(0.796 g).
[0068]
Example 28

A light-yellowish to pale-yellowish  transparent
pharmaceutical composition was prepared in a similar manner
to Example 4, using sucrose (1.593 g) in place of glycerin
(0.398 q).
[0069]
Example 29

A light-yellowish to pale-yellowish transparent
pharmaceutical composition was prepared in a similar manner
to Example 5, using sucrose (3.963 g) in place of glycerin
(0.991 g).
[0070]
Example 30

A light-yellowish to ©pale-yellowish transparent
pharmaceutical composition was prepared in a similar manner
to Example 6, using sucrose (5.556 g) in place of glycerin

(1.389 g).
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[0066] Exanple 26 A light-yellow sh to pal e-yell ow sh
transparent pharmaceutical conposition was prepared in

woReed/ms4s@r manner to Exanple 2 , using sucr osed#Irsdib/og1ss3

) in place of glycerin(1.185 g ) . [0067] Exanple 27 A
colorless to light-yell ow sh pganspar ent

phar maceuti cal conposition was prepared in a simlar
manner to Exanple 3 , using sucrose (3.185 g ) in

pI ace of glycerin (0.796 g ) . [0068] Exanple 28 A
(L @niryvellowish to pale-yellow sh transparent

phar rmceutl cal conposition was prepared in a simlar

W tp, Exanple 4 , using sucrose (1.593 g ) in
place of glycerin (0.398 g ) . [0069] Exanple 29 A

MRV RS g el el | O SH LIGIEARER' | capoperent
gggrmaceutlcal composition was prepared in a similar manner
to Example 7, using sucrose (4.185 g) in place of glycerin
(1.046 g).
[0072]
Example 32

A 1ight—yellowish to pale-yellowish  transparent
pharmaceutical composition was prepared in a similar manner
to Example 8, using sucrose (2.704 g) in place of glycerin
(0.676 g).
[0073]
Example 33

A light-yellowish to pale-yellowish  transparent
pharmaceutical composition was prepared in a similar manner
to Example 1, using sucrose (2.889 g) in place of glycerin
(0.722 g) and using citric acid in place of hydrochloric
acid.
[0074]
Example 34

A light-yellowish to pale-yellowish  transparent
pharmaceutical composition was prepared in a similar manner
to Example 5, using sucrose (3.963 g) in place of glycerin

(0.991 g) and using citric acid in place of hydrochloric



to Exanple 5 , using sucrose (3.963 g ) in place of
glycerin (0.991 g ) . [0070] Exanple 30 A

w0 208954y | owi sh to pal e-yel | owi sh transpar entpct/gp2009/061553
pharmaceuti cal conposition was prepared in a simlar
manner to Exanple 6 , using syegrose (5.556 g ) in
pl ace of glycerin (1.389 g ) .[0071] Exanple 31 A
colorless to light-yell ow sh transparent
pharmaceuti cal conposition was prepared in a simlar
Q?p@gr to Exanple 7 , using sucrose (4.185 g ) in
pl ace of glycerin (1.046 g ) . [0072] Exanple 32 A
k%@pégyellomﬁsh to pal e-yell ow sh transparent
pharmaceutical conposition was prepared in a simlar

ARSI 95 PCam o B using suctose (27 04 9 )1
A light-yellowish to pale-yellowish transparent
5 pharmaceutical composition was prepared in a similar manner
to Example 1, using sucrose (2.889 g) in place of glycerin
(0.722 g) and using phosphoric acid in place of
hydrochloric acid.
[0076]
10 Example 36
A light-yellowish to pale-yellowish transparent
pharmaceutical composition was prepared in a similar manner
to Example 5, using sucrose (3.963 g) in place of glycerin
(0.991 g) and using phosphoric acid in place of
15 hydrochloric acid.

[0077]

Example 37

Rebamipide

Boric acid

Meglumine

FQ|Q

Glycerin 61 g

g9
.5
.2
.8
.S

Hydrochloric acid . (to pH=8.7)

Purified water .S.

HlQQQ ook (n

Total 00 mL

To a moderate amount of purified water were added
rebamipide, boric acid, meglumine, and glycerin while
20 stirring, and the pH of the resulting solution was adjusted

with hydrochloric acid. The stirring was done with a low-
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A light-yellow sh to pal e-yellow sh transparent
phar maceuti cal conposition was prepared in a simlar

wompie3dso Exanple 1 , using sucrose (2.889 g PCT/IP2009/061553

pl ace of glycerin (0.722 g ) and using citric acid in
pl ace of hydrochloric acid. [0@74] Exanple 34 A
light-yell ow sh to pal e-yell owi sh transparent
pharmaceuti cal conposition was prepared in a simlar
manner to Exanple 5, using sucrose (3.963 g ) in

%é’é& 19£o LYCEFi Bt(Pr89] @ikrand L@Imggmé;sé@dastﬂrfer such
ace of ydrochlorlcaC|d [ 0075] Exanple 35 A light

%elatl Wit i Pakaa ¥£! hewbshntizarspar 89kry ingredient was
armaceut i cal conposition mas prepared in“a simlar

é%g' ’ %@8& %7 SE SYELRS %% 8% ehleq st

ngof glycerin (diqg and u an pho ghorlc amé{rrer

* ﬁlac f ngﬁfgfﬁgrlgo 90n[o %9] gé ?a%@yA filtered
t yeI oW S 0 pal e y omnsh ransp

through a 0.2 um filter to provide a pharmaceutical

composition. The pharmaceutical composition was a

colorless transparent solution.

[0078]

Example 38

Rebamipide

Boric acid

9
59 g

g
g9
Meglumine .5
2
S

Hydrochloric acid (to pH=8.7)

Purified water .S.

2
1
4
Glycerin 1.
d
q
1

Total 00 mL

To a moderate amount of purified water were added
rebamipide, boric acid, meglumine, and glycerin while
stirring, and the pH of the resulting solution was adjusted
with hydrochloric acid. The stirring was done with a low-
speed propeller stirrer, without a high-speed stirrer such
as a homomixer and a homogenizer. Every ingredient was
easily dissolved with the low-speed propeller stirrer.
Then, the resulting solution‘ was aseptically filtered
through a 0.2 um filter to provide a pharmaceutical
composition. The pharmaceutical composition was a
colorless transparent solution.

[0079]
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pharmaceutical conposition was prepared in a simlar
manner to Exanple 5 , using sucrose (3.963 g ) in

wonloagss48ds gl ycerin (0.991 g ) and usi ng phosphamiip@oishsss

in place of hydrochloric acid. [0077] Exanple 37 To a
noder at e anmount of purified watger were added
rebam pi de, boric acid, neglum ne, and glycerin while
stirring, and the pH of the resulting solution was
adjusted with hydrochloric acid. The stirring was done
MeddbPe | Pyspeed propeller stirrer, wthout a

hi gh-speed stirrer such as a homom xer and a
Repoyamider. Every i ngredi ent|Wwag easily dissol ved

Bt i tdeid ow speed propell er sti.brgr. Then, the

Mesubhimg sol ution was aseptigslbygfiltered through a

ScdFifiTTer 1o provide a phpnnggeug cal Composition.

water were added

T PR SEFE UL E T @ COMPOST TTOMGWaS FeC0pathesy
BLATPPRy UL 2pT Tt o {0078 empte 98 fo & moderate
HD P Het—watetr—were et-fepatirptrae;,—1notr+=C
al-um ne, and gl \]II"QYI a) i hudl mLsti rri Ag; and-the

pH ofrd he resEbERRE SEhdnon dmaSpa@lms

rebamipide, boric acid, meglumine, and glycerin while
stirring, and the pH of the resulting solution was adjusted
with hydrochloric acid. The stirring was done with a low-
speed propeller stirrer, without a high-speed stirrer such
as a homomixer and a homogenizer. Every ingredient was
easily dissolved with the low-speed propeller stirrer.
Then, the resulting solution was aseptically filtered
through 'a 0.2 um filter to provide a pharmaceutical
composition. The pharmaceutical composition was a
colorless transparent solution.

[0080]

Example 40

Rebamipide

Boric acid

Meglumine

Hydrochloric acid

Purified water

1
1
3
Glycerin 1.
g
d
1

Total

To a moderate amount of purified water were added
rebamipide, boric acid, meglumine, and glycerin while

stirring, and the pH of the resulting solution was adjusted
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wi th hydrochloric acid. The stirring was done with a
| owspeed propeller stirrer, wthout a high-speed

wostobg/1aaso4such as a hononm xer and a honopgeni zerpcTiaeesy/ 061553

i ngredient was easily dissolved with the | ow speed
propeller stirrer. Then, the rgsulting solution was
aseptically filtered through a 0.2 mmfilter to

provi de a pharmaceutical conposition. The
pharmaceuti cal conposition was a col orl ess transparent

ﬁpéxytmggrowﬁéﬂéxéephe 39nLo & iMmdeiAte AWl Rith a 1ow-

puri fi wat er were added rebam pi de,” boric acid,
R I R s
acid. . JThe stjrri it I .

261 &, ol ey HBRBQU0cs | Ova0ERd LR SIne vas
h ' . [ : [ di ent .
Sy AN BA W he Ao w SHs BB S Pop EFPEF 102 T, « 8F L7er
Then, t | t] | utjon, tically filt d
Tt 0B ph g o 0087 P SR G B cerea
conposi tion. The pharpmaceutical conposition was a _
A HIes? t rankpatBnt E5bFEEi oh® [PBRHIde a Ppharmaceutical

composition. The pharmaceutical composition was a
colorless transparent solution.
[0081]
Example 41

A colorless transparent pharmaceutical composition was
prepared in a similar manner to Example 37, using citric
acid in place of hydrochloric acid.
[o082]
Example 42

A colorless transparent pharmaceutical composition was
prepared in a similar manner to Example 39, using citric
acid in place of hydrochloric acid.
[0083]
Example 43

A colorless transparent pharmaceutical composition was
prepared in a similar manner to Example 37, using sucrose
(3.444 g) in place of glycerin (0.861 g).
[0084]

Example 44
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Exanpl e 40 To a noderate anount of purified water were
added rebam pide, boric acid, neglumne, and glycerin

wOMdd/ 45041 rring, and the pH of the resulting @huirb6 061553

was adj ustedwi th hydrochloric acid. The stirring was
done with a | owspeed propellerjstirrer, without a

hi gh- speed stirrer such as a honom xer and a
honogeni zer . Every ingredient was easily dissol ved
with the | ow speed propeller stirrer. Then, the

r eSU'A'&QléPié’éé Ofr YRSpABERE | ﬁﬁ&&ﬁa&éh%@&&@' tBhBYERtdon was

mmfilter to provide a pharmaceutical conposition.

| é%@ﬁnﬁﬁe%t| 1fé ﬁ Pntlﬂt’a m @‘”ﬂﬁssu ing sucrose
[ 008 653

sparent sol ution. 1 A col or

en C [ n S prepared in
ggg?%?q%% %%ﬁ% @?-8%;%%%%e§§€p953%%8 %r?ric acid in
E $H0f hydrochl oric acid. [0082] Exanple 42 A
0 ess transparent pharmaceutical conposition was

re In a simlar manner to Exanple 39, using
é%?&b a%?d in place of hydrochloric acid.

A colorless transparent pharmaceutical composition was
prepared in a similar manner to Example 37, using sucrose
(3.444 g) in place of glycerin (0.861 g) and using citric
acid in place of hydrochloric acid.

[008¢6]
Example 46

A colorless transparent pharmaceutical composition was
prepared in a similar manner to Example 39, using sucrose
(5.148 g) in place of glycerin (1.287 g) and‘using citric
acid in place of hydrochloric acid.

[0087]
Example 47

A colorless transparent pharmaceutical composition was
prepared in a similar manner to Example 37, using sucrose
(3.444 g) 1in place of glycerin (0.861 g) and using
phosphoric acid in place of hydrochloric acid.

[0088]
Example 48
A colorless transparent pharmaceutical composition was

prepared in a similar manner to Example 39, using sucrose
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[0083] Exanple 43 A colorless transparent
phar maceuti cal conposition was prepared in a simlar

womRMIH3340 Exanpl e 37, using sucrose (3.444 g pC1iiP2009/061553

pl ace of glycerin (0.861 g ) . [0084] Exanple 44A
col orl ess transparent pharmacegti cal conposition was
prepared in a simlar manner to Exanple 39, using
sucrose (5.148 g ) in place of glycerin (1.287 g )

[ 0085] Exanple 45 A colorl ess transparent

pharfeceit i cah GOIPOsi then yBs-PFepar 394'24373 ?} M AA8 using

manner to Exanple 37, using sucrose ( 44 in
BISBH L Q408 o (B0, natiamiome el ol
AL o5 EATSBRLBILPRBRATCBY LOAAIEES Loon Va2 ana
SRS s L8aal kP8 oSBT ! Etn e
were prepared in the same manner as Example 1, using each
ingredient and each amount thereof described in Table 1,
each of which was a transparent pharmaceutical composition
having a pH range of 7 - 9. The compositions were stored
in a refrigerator for 4 weeks and then each aspect of the
compositions was observed and recorded. In the result, a
precipitate or gel was formed in the pharmaceutical
compositions of Comparative examples 1 - 5 which contained
an inorganic cation. While, in the pharmaceutical
compositions of Examples 49 - 52 which did not contain any
inorganic cation, a precipitate or gel was not formed at

all.

[0090]
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[0087] Exanple 47 A colorless transparent
phar maceuti cal conposition was prepared in a simlar

wommiensdao Exanpl e 37, using sucrose (3.444 g PCTiIP2009/061553

pl ace of glycerin (0.861 g ) and using phosphoric acid

in place of hydrochloric acid330088] Exanple 48 A

col orl ess transparent pharmaceutical conposition was

prepared in a simlar nmanner to Exanple 39, using

sucrose(5.148 g ) in place of glycerin (1.287 g-) and
1@ Phosphoric acid in place of hydrochloric acid.

[0089] The conpositions of Exanples 49 - 52 and

Conparative exanples 1 1 5 shown ijn the|follagw ng
Table 1 were |prgparad in §he [sane manner as Exaqple 1
, using each |i ngr editerit | add' gadh" ansuiit | t Her dof
descri bed in|Tabl e E ea%a)cfgwﬁic@ Aa s £ trah <|’alreﬁit
pharmaceuti cal Eonpgskt | om ehdveEng a¢§EF'a e o%ﬁ? - @
The conposilti §ns| iere|sEqy edEin ja & &f i derat &r flor %4
weeks and then Bachaspec? ofl Phe [céhposi t1 onsPwas| *
observed and |recorded. In the result, a|precijpitatie or

1

X

ample

Example 52

@6ban¥@Sad QGIEG IoB [ hephar prGelbbclay . 0MRO62 1 0RS [03.02 | 2.02

VOO AL TG §Xagipiessl { & Wi cir contai fTed; 5 5

52}

PVP K25 (g) 4 4 4 4 4 4 4 —

Macrogol (g) — — — — — — — —

HiliWw

Boric acid (g) 1 - - - - 1 1 1

Borax ! (g) — 1.9 — — - — - —

Phosphate Na (g) — — 1 — — — — — _

Citrate Na (g) — — —_ 1 — — — _ _

Carbonate Na (g) — - — — 1 — — — —
Citric anhydride| g.s. g.s. [ g.s. | g.s. | g.8

10% HCl - - - - — g.s. - — -

~Glycerin (g) 0.706 |0.706(0.706|0.706[0.706|0.706 — 0.706{0.706

NaCl (g) - — - - - - 0.25 - -

Purified water ?| g.s. g.s. | g.s. |g.s. | g.s. | g.s. | g.5. | g.5. | g.s.

1) 1.9 g of borax: 1 g of sodium tetraborate
2) "g.s." of purified water: the total volume the preparation was
adjusted to 100 mL with purified water.

[0091] In order to confirm the good transparency and the
good permeability of the present pharmaceutical composition,
Example 1, Example 37, Comparative example 6 according to
WO 2008/050896, and Comparative example 7 according to WO
2006/052018 were prepared. Shortly after each composition
was prepared, each the aspect, the optical transparency at
640 nm, and the filtration performance over a 0.2 um
membrane filter were observed and recorded. After the
compositions were stood at room temperature for four weeks,

each the aspect was observed and recorded.
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an inorganic cation. Wile, in the pharmaceutica
conpositions of Exanples 49 - 52 which did not contain

woayo/isagpagani ¢ cation, a precipitate or gel WwasTPR009/061553

formed at all. [0090]Table 1 1) 1 .9 g of borax: 1 g
of sodiumtetraborate 2 ) "qag." o f purified water:
the total volune the preparation was adjusted to 100 m
Lwith purified water. [0091] In order to confirmthe
good transparency and the good perneability of the

geent phay | €&l 2 £ONPRSIA T oA, TESREPhE 1
anpl e 37, %Q?Pnﬁyaé%t??vae (gxarrpl e gﬂa%%r di%g P\ pe present

)08/ .050896 nd j e acgor dj t
SR Oeatne s Er copRERE EhoHE, oI BB enC a0t A 157D ene
C oS tion repare the_as t, . Leal
TG r ey R B CuriEehe Hp L A0t onthESFERREER, cne
ver 0.2 mm renbrane fjilter re observed an

D RtP APPSR BrpbRF EPRhe A 0 30PHod S0 G aspect
tenperature for four weeks, each_the aspect was .

Qb dWaRd T of BRRIFB0SYEITHRE FEE Ul SVR'EP shodffilp.  the
Table 2 . In the present. pharnmaceutical conpositiaons
RIBEiAf ¥4t 4Cahd CPMPOS HETpPEcaf OTPAF3 par 8n§Fa MY off  Was
was not interrupted, the filtration performnce
qm@ﬁ@owhmﬁg,g@o@; diRt t hEapspeEent, and it was hard to be

filtered. The pharmaceutical composition of Comparative
example 7 was white, and it could not be filtered since the
filter was blocked with its crystal. In addition, the
pharmaceutical composition of Comparative example 7 which
was sﬁééd for 4 weeks had to be vigorously shaken for re-
dispersion since the crystal was deposited.

[0093]

Comparative example 6 (Preparation of suspension containing
2 W/V % crystalline rebamipide)

To 700 mL of an aqueous sodium hydroxide solution
prepared by dissolving 4.4 g of sodium hydroxide in
purified water was added 20 g of rebamipide. The mixture
was dissolved by heating and then the solution was cooled
to 30 - 40°C. On the other hand, 12 mL of 10 N
hydrochloric acid, 68 mL of purified water and 200 mL of
aqueous 10 W/V % hydroxypropylmethylcellulose (manufactured
by Shin-Etsu Chemical Co.,Ltd, TC-5E) were mixed and the

solution was cooled in an ice bath. To the solution
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t hereof was not changed even after 4 weeks. Wiile, the
phar maceuti cal conposition of Conparative exanple 6

wWOR®Y/ME4Bky White, i.e. not transparent, and itpowee20mrodisss

to be filtered. The pharnmaceutical conposition of
Conpar ati ve exanple 7 was whike, and it could not be
filtered since the filter was blocked wth its
crystal. In addition, the pharmaceutical conposition
of Conparative exanple 7 which was stood for 4 weeks

| é?ﬂfég& bstvilgwdvuﬁagdsimena&%e r edibspgr ShyirSiNge tBeution

cryst was deposi [ 0093] Conparative ‘exanple 6
. Lon i V.0 ' '

SIS Potin By TR SAOTERRAL Mo Miher sqpication
hydr oxi de,_ sol ut | repar . dissol vy 4.
SRS r et Be ST AT B Fena R b uf fhygpral vas

ebam pi de. The mxture was dissal ved eatin
TR TR o F IS SR o REE T 076 BRSOy tnetd00 xpm,
ot her hand, 12 nL of 10 N hydroghlori¢c._acid, 68 _nL of
it i thed RAXEPTENd"2D0 sﬁﬁr&%/e(éaqggﬁuf PLHy]pR4 20 minutes.
hydr oxypr opyl met hy| cel | ul ose . (manuf act ur ed_ by _

S Ef%‘ﬁp&%h’il%a hepdepppd tipe. sENSWRe 3F Xelie aRi<thee was

solution was cooled in an ice bath. To the .
aGiupteshstrr red-atf 12 Bathpm Fheothoe Bydramide, and the

hydr oxi de sol uti on
total volume thereof was adjusted to 1 liter with purified

water to provide the desired agqueous suspension containing
crystalline rebamipide.

[0094]

Comparative example 7 (Preparation of suspension containing

2

o®

(W/V) rebamipide)

To 80 mL of purified water were added 0.5 g of
partially-saponified polyvinyl alcohol (manufactured by
KURARAY CI.,LTD, Poval 224C), 0.11 g of citric acid, 0.146
g of sodium citrate, 0.715 g of sodium chloride and 0.180 g
of potassium chloride, and the mixture was dissolved by
heating. After cooling the solution, the solution was
filtrated. To the filtrate was added rebamipide, and the
resulting mixture was stirred. Then, the total wvolume
thereof was adjusted to 100 mL with purified water to
provide the desired agqueous suspension.

[0095]

Table 2



cont ai ni ng rebam pi de was gradual |y poured under

soni cation to deposit a crystal
wad Jeey/cuymt al was deposited,
addi ti onal
deposition,

20 m nut es.

of

r ebam pi de.

After

_ the stirring speedcwa®P2009/061553
pi cked up to 3000 rpm and the m xture was stirred for

and the total

After ggmleting the
the pH of the m xture was adjusted to 6 -
6.5 with 5 N sodi um hydroxi de,

vol

une

thereof was adjusted to 1 liter with purified water to

pr oVicdgodeigesi Eedh gugousE%pgrgs,l QrfcEpRTadiL e jgoomparative

cryst nlﬁ?i ne rebam n|p39 [0094] ~ConpanatsFaeRie Sny| gxpmple 7
Pr epamapéen o saks@ﬁlasmon weanémirehng ™ 1Y (WF h

Eebagn n: gc ol §o F—ef—piir ;4;§rmﬁ’+"—%f‘é€»?é§r§8g)ﬂﬂ nw=lte

8 Of ¢ rsapgpy §i ed|pol yyd gyl al cohgl ¢ 0.0

ﬁn&q‘t& l,llrne :)y KURARAY u ., LTD, Pgval 224C), [0.11 g

6 & ulp[lﬁtﬁata@hﬂ 0. 146 g of sodiumcifrate, 0.713 g of

é’o?él permhtheoidede and 0.180(|g of potassiumch|ori c%logte% with

tha| miver ur @ .0ap deéssgbyed | byeheabbag. A?t a[[d NQrystal

Eh| solmemboame the sol ution was filtrated. 1o the

Pil}rafdltefs afdded rebani pide_and the resulting

m xfure was st|rred. Then| the total |vol une there"g“fys':"",1 ‘“(’;‘s

was| adj usted tp 100 mL wi{h purified|water to eposited.
K Re-dispersed

s 8 Aspect not changed | not changed | not changed by

het = vigorously

< - shaking.

[0096]

Antimicrobial effectiveness test

(Bacterial strains)

5
test.
bacteria:
10 yeast and molds:
[0097]
(Test samples)
Examples 53
15

Table 3.

The following strains were used as an inoculum of the

Escherichia Coli NBRC 3972

Pseudomonas aeruginosa NBRC 13275

Staphylococcus aureus NBRC 13276

Candida albicans NBRC 1594

Aspergillus niger NBRC 9455

Example 1 using ingredients listed in Table 3.

58 were prepared in a similar manner to

The compositions for antimicrobial effectiveness




10

15

provi de the desired aqueous suspension. [0095] Table

2[ 0096] Antim crobial effectiveness test (Bacteri al
wostonsisasye The followi ng strains were used as @TT/JP2009/061553

i nocul um of the test, bacteria: Escherichia Coli NBRC

3972 Pseudononas aerugi nosa NBRC 13275 St aphyl ococcus

aureus NBRC 13276 yeast and nol ds: Candi da al bi cans

NBRC 1594 Aspergillus niger NBRC 9455 [0097] (Test

sanpl es) Exanples 53 -

58 were prepared in a simlar

er to Exanple 1 using ingredients listed in Table

3 . Table 3 . The conpositjons for antim crobial
ef f ect i venpSsenepde NGxeyplpyp Efagpke | Example | Example | Example
nnIVV|nv|n1rréﬁidn e. F0093] (%&giuuﬂ;jééghﬁingéﬁ!u_1 58
\Bebamipidei bal 2\ adHed?th Fkanpl®s 53 2 9 2 g 2 g
PVP (K25) - - 3 g 3 g - -
PVP (K17) - - - - 3 g 3 g
Boric acid 1.5 g 2 g 1.5 g 2 g 1.5g 1.2 g
Meglumine 6.2 g 7.9 g 5.9 g 7.4 g 5.7 9 4.8 g
Glycerin 0.972 g | 0.616 g | 0.844 g 0.5 g 0.819 g | 1.05 g
10% HC1 g.s. g.s. g.s. qg.s. gq.s. g.s.
(pH) (ca 8.7) | (ca 8.7) | (ca 8.3) | (ca 8.3) | (ca 8.3) | (ca 8.3)
Purified
water q.s. g.s. g.s. g.s g.s g.s.
Total 100 mL 100 mL 100 mL 100 mL 100 mL 100 mL
Note) PVP means polyvinylpyrrolidone.

[0098]

(Method)

Each inoculum waé'éseptically added to Examples 53

58 at 10°

mixed to provide each test sample.

10% cfu/mL,

stored at 20 - 25 °C protected from light.

days,

measured as to its viable cell count.

On 0,

each 1 mL was sampled from each test sample,

and each composition was uniformly
These samples were

14 and 28

and

The measure of viable cell count of yeast and wmolds
was carried out as follows. Each of the sample solutions
was diluted in a tenfold dilutions with SCDLP medium. 1 mL
of each grade of the dilutions was plated and 15 - 20 mL of
SCDLP agar medium Was added thereto. After cultivating the
medium at 30 - 35 °C for 5 days, the measure of viable cell
count was carried out. A plate wheréin the viable cell

count was not more than 300 was selected and the number of
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58 at 105 - 106 cfu/nmL, and each conposition was
uniformy m xed to provide each test sanple. These

wosmopirsiawere stored at 20 - 25 0OC protected frcamp2009/061553

l[ight. On 0, 14 and 28 days, each 1 niL was sanpl ed
fromeach test sanple, and neagured as to its viable
cell count. The neasure of viable cell count of yeast
and nolds was carried out as follows. Each of the
sanpl e solutions was diluted in a tenfold dilutions

Md b RERL R, Aedidvp-dedil of each grade of the dilutions
was plated and 15 - 20 nL of SCDLP agar nedi um was

addedrﬁebeft&tguréf ber vedbhkvakihng ctd%ﬁt HURALS 30as darried

OC for 5 days, the neasure of viable ce count was

régdf8?%owé miﬁ§%ﬂw@¥etﬁet@%m ﬁ%mé%l TP U sm@§luted

nor e an 300 was selected he nu er of

fount 5oy r%fordfd HS qF%ﬁfoﬁfgg %ﬁ 8$'1%08E”9xf each

S fungit i SRS out
sa |l e solutio was diluted in,_a tenfol di

S Cof Pt oeoe “5Pg0e" The PufitoRE GPLP
was plated and 15 - of GPLP agar_ nmedi um.wa

ST 0 TERSEY 0 waR 1 2PGEAI (FOSETHY: ¢ he MidrunCa Cagarisg the

OC for 5 days, the neasure of viable cell count was
ety RtoA0 A%ﬁ ate fpreri dYhe Vihaoreagere ebukiahas cell

not nore than 100 was sel ected and t he nunber of
count was carried out. A plate wherein the viable cell

count was not more than 100 was selected and the number of
the count was recorded.

The viable cell count of each sample solution was
provided by multiplying the féoorded number by its dilution
rate, and additionally the percentage of the viable cell
count per the initial viable cell count was calculated.
[0099] |
(Determination)

For bacteria, the determination of "good" was given;
in case that the percentage on 14th day was’not more than
0.1 %; and the percentage on 28th day was the same level as
the 14th day's result or less. The determination of the
antimicrobial effectiveness was judged as "conforming" in
case that the both were "acceptable".

For yeast and molds, the determination of "good" was
given, in case that the percentage was the same level as

initial or less. The determination of the antimicrobial



wo R0gidsd nunber

the count was recorded. The viable cell count of each

sanpl e solution was provided by nultiplying the

by its dilution rate, and addicrpoeioloy1ss3

the percentage of the viable cell count per the

initial viable cell count wasagal cul ated. [0099]

(Determ nation) For bacteria, the determ nation of

"good" was given; in case that the percentage on 14th

day was not nore than 0.1 % ; and the percentage on
{»:eggye t@sssig@dégael sasn {hgn 14th oy S chggultne potn

det er I on of t'he antlrn cr obi al

f NPgohgncase that
%5@% %e?‘étffﬁ%% AT 2fen 040" GEEL Mgkl S0e the
ﬁﬁ{gg nati on of "good" was given, in case that t he
ercentage was the sane level as initial or less. The

terﬂgnatlon of the antim crobi al effecti veness was
yes" in case t hat the both results on 14th

day and 28t h wer e ood" 00 Resul t)
Bt o B B V4 ¢- | §8 0kt o) WGt ahei LR bBREFmicrobial

effect;veness

effectiveness.
Table 4. The result of antimicrobial effectiveness test
Bacterial strain After LfeSUItimter 28 Antimi?robial
effectiveness
days days
E. Coli acceptable acceptable conforming
P. aeruginosa acceptable acceptable conforming
Exiﬂfle S. aureus acceptable acceptable conforming
C. albicans acceptable acceptable conforming
A. niger acceptable acceptable conforming
Example E. Coli acceptable "acceptable conforming
54 P. aeruginosa acceptable acceptable conforming
S. aureus acceptable acceptable conforming
C. albicans acceptable acceptable conforming
A. niger acceptable acceptable conforming
Example E. Coli acceptable acceptable conforming
55 P. aeruginosa acceptable acceptable conforming
S. aureus acceptable acceptable conforming
C. albicans acceptable acceptable conforming
A. niger acceptable acceptable conforming
Example E. Coli acceptable acceptable conforming
56 P. aeruginosa acceptable acceptable conforming
S. aureus acceptable acceptable conforming
C. albicans acceptable acceptable conforming
A. niger acceptable acceptable conforming
Example E. Coli acceptable acceptable conforming
57 P. aeruginosa acceptable acceptable conforming
S. aureus acceptable acceptable conforming
C. albicans acceptable acceptable conforming
A. niger acceptable acceptable conforming
Example E. Coli acceptable acceptable conforming
58 P. aeruginosa acceptable acceptable conforming
S. aureus acceptable acceptable conforming
C. albicans acceptable acceptable conforming
A. niger acceptable acceptable conforming
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Table 4 . The result of antimcrobial effectiveness
test CLAIMS 1 . A pharmaceutical conposition conprising

wd Jopo/abai pi de, (2) an ani no sugar, and (3) adxfreny/n61553

agent, which has no inorganic cation. 2 . The

phar maceuti cal conposition of 4¢laim1 wherein the

am no sugar is at |least one selected fromthe group
consi sting of D glucosam ne and neglumne. 3 . The
pharmaceuti cal conposition of claim1 or 2 wherein the
buffer agent is at |east oQgﬁégkgcted fromthe group
consi sting of boric acid, phosphoric acid and an am no
acid. 4 . The pharnaceutical conposition of any one of
claims 1 to 3, further conprising a pH adjuster. 5.

The naceutrcal osrtron ai 1. .
T £ PR PORRRLAL O B ) BB

harnaceutlcal si tion aim5 wherein th
égh ug?l wARtIcS '| s g éést o ’égg%?e@?%‘tf’rdmltaﬁé%as ne
gr oup consrstr of polyvrnylpyrrolrdone and macr ogo
1angaq?ﬁa?ﬁr %%ceutical conposi tion of any one of
clainms 1to 6 wherein the pharnmaceutical conposition is
an ophthal m ¢ pharnaceuti cal conposition. 8 Use of the
phar maceuti cal osition of any one of clainms 1 to 7
For t?quph@r@ayenE@cg} p@ﬁp@gppyon of claim 1 wherein the

amino sugar 1is at least one selected from the group

consisting of D-glucosamine and meglumine.

3. The pharmaceutical composition of claim 1 or 2 wherein
the buffer agent 1is at least one selected from the group

consisting of boric acid, phosphoric acid and an amino acid.

4. The pharmaceutical composition of any one of claims 1

to 3, further comprising a pH adjuster.

5. The pharmaceutical composition of any one of claims 1

to 4, further comprising a solubilizing agent.
6. The pharmaceutical composition of claim 5 wherein the
solubilizing agent is at least one selected from the group

consisting of polyvinylpyrrolidone and macrogol.

7. The pharmaceutical composition of any one of claims 1



adm nistering to eyes
WO 2009/154304 PCT/JP2009/061553

41

to 6 wherein the pharmaceutical composition is an

ophthalmic pharmaceutical composition.

8 Use of the pharmaceutical composition of any one of
claims 1 to 7 for treating dry eye by topically

administering to eyes.



