WO 2009/154304PCTLIP2009/061553 DESCRIPTION A PHARMACEUTICAL COMPOSITION

- 5TECHNICAL FIELD [0001]The present invention relates to a pharmaceutical composition.
BACKGROWRB’KR#*#t0002]Rebamipide[chemicalname: PCT/JP2009/061553
chlorobenzoylamino)-3-(2-quinolon-4-yl)propionic acid] is known as a useful antiulcer drug. [0003]In
addition, rebamipide has an increasing action of goblet-cell density in eye, an increasing action of 15
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
aqueous solution, but the solubility of rebamipi%%g&e%#ggllvzo 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 25hence it is thought that the development of an
aqueous WO 2009/154304PCT/JPR099/61853Zantthalatepensitet ofrebamipide is difficult.
(0005]W097/013515disclosesa neutralaqueous suspension containing rebamipide. However, the
suspension may foim a precipitate layer when standing for a long 5 period. Therefore, the suspension
needs to be shaken well in order to be re-dispersed. In addition, such suspension product may be
thoughsto haveesniNg ceeritEIDr example suffering from blurred vision and making some white
spots on the cloths when spilling the suspension, because the 10suspension product is a white
ophthalmic suspéfsion. [00TBRNVOrZ0080508Y6aisciotesrani ag@sous s B pRhsonacoRid hipg L
rebamipideherein rebamipide is stably dispersed in a state of fine particles and additionally the fine
particles are rfe®TRaggfutiiBited. The aqueous 15 suspension containing rebamipide in WO
2008/050896 is improved about suspensibility compared with the production of the above-mentioned
WO 97/013515. However, the agueous suspension containing rebamipide in WO 2008/050896 is also
necessary to be shaken well in order to be re-dispersed, 20 since the suspension in WO 2008/050896
is a white oph%%mn%%qﬁ wherein rebamipide is not completely dissolved and it is impossible
to avoji_(g formiq% gy cipita#gelg%er.ofirggamipide rhen 3?liéaanf_iing for %:L%Ig:period. FHBthgmlrg, the

demerits such as suftering from urred vision and making some white spots on the cloths
chlorobenzoylamino) -3~ (2-quinolon-4-vyl)propionic acid]l 1is
 known as a useful antiulcer drug.
[0003] In addition, rebamipide has an increasing action
of goblet cell density in eye, an increasing action of
15 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 1s soluble in an alkaline aqueous
solution, but the solubility of rebamipide in a neutral
20 solution 1is quite low. Oﬁ 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

25 hence it is thought that the development of an aqueous



WO 2009/154304PCT/3P2009/061553 when spilling the suspension, have not been solved in WO
2008/050896 yet. - [0007]WO 2006/052018 discloses an aqueous suspension containing crystalline
rebamipidewihislaoctiggodises a mixture 5 of at least one of the compounds EelentedrasTsssater-soluble
polymers and surfactants, an aqueous acidic solution, and an agueous solution containing a
water-soluble salt of rebamipide, which is not necessa#y to be re-dispersed, has an enough
transparency, and is a neutral 10suspension not to injure the keratoconjunctiva of a patient suffering
from dry eye. [0008]However,the aqueoussuspension containing crystalline rebamipide in WO

2006/052012 has oblem of high production cost, since some expensive equipments such 15as a
. high-pressureoﬁ%‘r%%géfﬁ'&gr,%rgﬁé?c?rnﬁ,gaﬁfgas%ﬁﬁé?ﬁ aré réidlﬁr%ﬂ%]tﬁe process,and the

manufacturin s is troubles C icated, and long-tetm, [00091In general, to a

conventional %gé&%:ﬁnic ag%%t‘iys ggnﬁ eda presecgrj\%astfvgecisne(%rder fo prer\I/%‘rllF r%?ci;obia quecus
contamination.for,a.patignt suifering from counealdisqreer S“%@v’%@@/ﬁyecﬁg"v@\ﬁ%pénsion
preservative-free ophthalmic agent is required because a preservative is haimful to the patient.

Vessels knownfor a reseryative--25ftep-qphthalicagenpinglude a-dispesable plastic si : WO
2009/154304PCT/JP2009/061553 dose unit and a multi-use vessel equipped with a filter which can

capture bactgsieraregnd thendrie ppesing thidowengie Hisi agleeus SHSpRNSINSIAdR®n well
above-mentioned WO 2008/050896 and WO 2005/052018 are hard to pass through the 5 filter, thus it
is impossible 1o use-fleermudii-iige vessél, sndqrtsisdieceSsana thilusel apmparativelysexpensie
single-dose unit. [0010)Therefore, it has been desired to develop a pharmaceutical composition
containing repamipidd, vikich ibelChonatiessary tdbe¢e-dimpersédmbas &5 endogh gansspakency, and
exhibits neutral to weakly acidic pH not to injure the keratoconjunctiva of a patient suffering from dry
eye, and a pro¥édsSior poepaFinl sbék pREEL iaEEdfenl 8o pasiiomat |6RedsHitGut 8BIPES
expensive equipments. 15 DISCLOSURE OF INVENTION )

on the cloths when spilling the suspension, because the

10 suspension product is a white ophthalmic suspension.

[0006] WO 2008/050896 discloses an agqueous suspension
containing rébamipidé wherein rebamipide is stably
dispersed in a state of fine particles and additionally the
fine particles are not re-agglutinated. The agqueous

15 suspension containing rebamipide in WO 2008/050896 1is
improved about suspensibility compafed with the production
of the above-mentioned WO 97/013515. However, the agueous
suspension containing rebamipide in WO 2008/05089%6 is also
necessary to be shaken well in order to be re-dispersed,

20 since the suspension in WO 2008/050896 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 from

25 blurred vision and making some white spots on the cloths



(Problem to be solved by the invention) [0011]An object of the present invention is to provide a ;
pharmaceutical composition containing rebamipide, which 20 is unnecessary to be re-dispersed, has
an enough*2réptett%, and exhibits neutral to weakly acidic pH not to injﬂﬁ’}é/ﬂ]i)éqgé’{%f’(bseénjunctiva of
a patient suffering from dry eye. In detail, the phaziriaceutical composition is an ophthalmic
composition. 25[0012]In addition, an object of the preéent invention WO »
2009/154304PCIAP2009/061553 5  to provide a phatmaceutical composition which can be prepared
at low cost without using expensive equipments. (Means to solve the problem) 5[0013]The present

inventors have.gxlensivaly stygliegla reach s aboxe objectanddbeniaye founglhat an o

pharmaceutical composition comprising (1) rfebamipide, (2) an amino sugar, and (3) an buffer agent,
which has nogationg Bas ag1opdye-dispersibility and an enhanced 10 transparency. In addition, the
present inventors have also found that the present pharmaceutical composition has an antimicrobial

effectiveness Based uponihe neawlndisgs ibe presenidpeentiemhasdpeemrompleiect18abs The
present invention provides pharmaceutical 15compositions and use thereof, as shown in the following

[1] to [8]. fHr& phatmacetiticaltednmpositioretampdidg (hrebamipider(®) es ammbstgasg and (3)
an buffer agent, which has no inorganic cation. 20[2] The pharmaceutical composition of [1] wherein
the anfino sugdr isat Ieestaehe setected frorhlthe rompeonsisting ot Bcgleédosamate andhe&giumine.
[3] The ohatmaceutical composition of [1] or [2] wherein the buffer agent is at least one selected from
the 25group EsHisistiRy of BEAYBERS phospRoricHEE MEEH- SVO 28D9/15835MST/IPFE09/061553 6
amino acid. [4] The pharmaceutical composition of any one of [1] to [3], further comprising a pH
adjuster.  SOLYSIPRE phafhcétRicaPEdiRpYSitioR Ot Bhy ORe FPHRS AT furtifer ¢&hiitsing a
solubilizing agent. [6] The pharmaceutical composition of [5] wherein the sclubilizing agent is at
least one selE&EHH M %ﬁo@ioﬁ?@ﬁﬁ‘d%fé%lyviw BStroli %nen R5d REEFoHRTY gC’[?Fiahe

e AT S My s CL e e s omposige <
[”toiz]“”t@ﬁ@BQﬁHXSMe5%£0@83®53%?E“%ﬁ@”&g%§%%%cnjunctiva of a patient
suffering from dry eye.
[ooo08] However, the aqueous suspension containing
crystalline rebamipide in WO 2006/052018 has a problem of
high productibn cost, since some expensive equipments such
15 as a high-pressure homogenizer, a colloidmill, and a
sonicator are required in the process, and the

manufacturing process 1is troublesome, complicated, and

long~term.

[00089] In general, to a conventional ophthalmic agent is
20 added a preservative in order to prevent microbial
contamination. For a patient suffering from corneal

disorder such as dry eye, however, a preservative-free
ophthalmic agent is required because a preservative 1is
harmful to the patient. Vessels known for a preservative-

25 free ophthalmic agent include a disposable plastic single-



15[0015]The phaimaceutical 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¥pR&EHGtal composition is preferably 20 formulated as an B§l&82Y 861 dBreparation,
and more preferably used as an ophthalmic pharmaceutical composition. [0017] The concentration of
rebamipide in the pha/maceutical composition of the fhvention is about 0,1 ft(W/V) to about 5 96 (W/V),
preferably about 0.5 (W/V) to 25about 3(W/V), more preferably about 1 95 (W/V) to about WO
2009/154304PCT/SP2009/061553 7 2 % (W/V). For example, "1 % (W/V)" herein used means a
concentration of 1 g per 100 mL... [0018]The cation herein used refers to.an inorganic cation, and
includes, for example;"a monovalent alkaline Shetal Cation stch-a8nthium ion, sodiumi‘ion,

potassium ioy),. ang cesium iog%@ga!egg@@lﬂeagarg}g@@ ca@msu%&;wggeg‘z{%ggjon and

calcium ion. The term "a phaluiaceutical composition has no inorganic cati d means

"a pharmaceyjtigal 49 compesition daes NQLdREA: bae amineranigeAlioNnJATneredetab it |
means that the amount of an inorganic cation in the pharmaceutical composition is less than 15 mEqg,;
preferably less wnokbgvEqamareipreterablydsss thane.8 meadl>8033/d hewamisasHgankerein
used includes, for example, meglumine (i.e. N-methyl-D-glucamine), D-glucosamine, Dgalactosamine,
D-masnosanfihe e cosamine ikanbsadne seblsaminesC N enethyl-lmglich saréney ayeamjnose,
muramic acid, and streptamine. 20[0020]JAmongst these amino sugars, the preferable amino sugars
are meglumiaadD-glcosamin@Bepkrmsantioe, DEmNNasamITey AETOSAMINE, keposaEnine,
neosamine C, N-methylL-gluccsamine, mycaminose, muramic acid, and streptamine; especially
meglumine m%c%émih@éfe'more preferable. 25The above amino sugars may be used as a
single ingredient WO 21)09/154304PCTATP2009/061553 8 or a combination consisting of two or
more ingrediéAR Bb21]ThERGIRERT Rtion dFthd &Rind &5dhr iRETe PREm&CeutRSY EdRBosiion of the
invention is, fQr example, about 0.1 t (W/V) tq about 15 %, Wé\%, preg:rabl about 5%.5 % (W/V to
about 10 % BNIRA T RIOTE prTBrb SRR 1 (AN B (70510855 he BURE agkht herein

used, includes, for example, an acid which.is not in cation_form, such as boric acid, phosphoric acid, an
amiglo(?acid, gri?él gﬁ%sré’arﬁg%%; Sp%?er%ﬁ%tﬁ?cegdidr}é%a p%%sgﬁgrlfggci %"’%%geé’ fe’ 4bove

buffer agents may.ha,used as a single inofedient qra cambigation gonsisting of fwo o moge, .

ingredients. [0023]The concentration of the buffer agént in the pha aceutical compadsition of the

invention is, fQrvexasiejalaut O YWV ia abeut 4%V nretarably @PeutQ.03 % (W/V) to
about 3 t (W/V), more preferably about 0.05 % (W/V) to about 2 t (W/V).
a process for preparing such pharmaceutical composition at

low cost without using expensive equipments.

15
DISCLOSURE OF INVENTION
(Problem to be solved by the invention)
[0011] An object of the present invention is to provide
a pharmaceutical composition contéining rebamipide, which
20 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 evye. In detail, the pharmaceutical composition is an
ophthalmic composition.

25 [0012] In addition, an object of the present invention



[0024]The phaimaceutical composition of the invention may optionally contain a pH adjuster.The pH

. adjuster 20includes, for example, a conventional acid which is in cation-free form, such as hydrochloric
acid, lactic8d"®¥ &t Heid, sulfuric acid, nitric acid, carbonic acid, phosphBHE #380%44%aERric acid;
preferably hydrochloric acid and citric acid are used. The pH adjusters may be 25used as a single
ingredient or a combination consisting of 9 two or move ingredients. [0025]The pharmaceutical
composition of the invention may optionally contain an isotonic agent in order to make the
pharmaceutical composition isotonic to an aqueous tear. 5 The isotonic agent is preferably a
cation-free isotonig agent, Whigh includﬁs a conve@tji’onai agfcg]t for oiogthalmicgglclitki)on as&{cr(;bas
mannitol, glyé‘grin, Solﬁfgﬁ’yller?e (jgiyc% ,%%Tyaécfﬁﬁenecalyco s rrﬁlgl?osse, %tcf(rzlrosvé, SOr itgl, an §Iucose, '
more preferafl tion-free efj 10.are used, The | N be used as a
single ingred e%(? g%%cglm ?na%%ﬁ gogns?;??%%%ﬁ%t\%\% (gerl %E%?% %%cr%é]l%%?g Oé%%%%ﬂ?rﬁaceutical
composition of the invention may optionally contain a solubilizing agent.The 15 solubilizing agent
includes, for example, a cation-free solubilizing agent. The cation-free solubilizing agent includes, for
example, a polymg{SUER asdohwirypypeligonenmacrogol (polyethylene glycol) , polyvinyl alcohol,
and hydroxypropylmethylcellulose; a surfactant 20 such as polysorbate, polyoxyethylene
hydrogenated gast®r oil, anchpolyexyathylena-potyoxyeropyleseza pelybydaq alcobabidueh as
polypropylene glycol; an organic acid such as benzoic acid and sorbic acid; an amino acid such as
aspartic acidrkistidine, tglgcinerancelysike] atd a 25ndnthihederivative suthasdaffeimetThe
preferable 10 solubilizing agent is polyvinylpyrrolidone,macrogol, polyvinyl alcohol, benzoic acid,
sorbic acid, arleeasparhiacic adspeciaily Shbicopreferaiiie 56lbllizing hgertbapsR¥ikglpyrfélidone and
macrogol. The solubilizing agents 5 may be used as a single ingredient or a combination consisting of
two or more RBre@BARC [062FTFhe ntulaPweight ofPOAARYIpTABTdone WetsiR udFis Pleferably
not more than 200,000, more preferably not more_than 40,000._The preferable polyvinyl 10 pyrrolidone
includes, notfffitedtheretd HolvindABYFolidonet PR BRSE. tarbde: RBMdoA®) 25F ¢ 25), and
polyvinylpyrrolidone (PVPIJl BASF,IGradéea Ktollidon(r 7PF): PVP K-17PFf)1.tThe concentration ratio of
rebar]n?pide a%ﬁ%b?ﬁﬁﬁy?py%@'lidon% i§ prélfe%a%l?y 20:1% 36 Shdre f‘?ﬁf% erglflys/ P16 5828]The

molecular w %ht Oérm@ﬁé%o't'%egeriﬁé{?&gﬁ%pﬁ%%?l&@&&@!{’%ihaQéQp%osoié‘l%rS Prefgrably not
more than 10, 00. The preferable macrogol includes, not limite
antimicrobial effectiveness. Based upon the new findings,
the present invention has been completed.
[0014] The present invention provides pharmaceutical

15 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.

20 [2] The pharmaceutical composition of [1] wherein the
amino sugar 1is 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

25 group consisting of boric acid, phosphoric acid and an



thereto, macrogol 1500, macrogol 4000, macrogol 6000, and 20 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 sBififidth§4adént to the  present composition, the concentratidt a1 BERBINERFD5 agent is
in a range of generally about 0.01 (W/V) % - about WO 2009/154304PCTIJP2009/061553 11 15
(W/V) %, preferably about 0.1 (4/V) % - about 10 (W/€) %, and more preferably about 0.5 (W/V)
%about 6 (W/V) %. [00301The phatmaaeutical composition of the invention may optionally comprise a
conventional preservative such as 5a quaternary ammonium salt (e.g. benzalkonium chloride, and
benzethoniurgcglggdg,ghlc?rhexidinegluconate, paraoxybenzoate (e.g. methyl paraoxybenzoate and
propyl paraox;%enzoateﬁ,.ahdanalcoholcompound(e.g. chlorobutanol and benzyl alcohol); and/or
stabilizing agent 10such asan ippganic-cationsiice ascarbicacidandocapherane of 17
[0031]Incasethatthepresentphaimaceutical - composition is an aqueous liquid preparation, the pH is
about 3 - abqut, 9{@qe,fe@pgtmtgcn@gqggﬁgng;'tmfigamg pesferably 7.7 - 9. [0032]The ratio
between (1) rebamipide and (2) an amino sugar comprised Iin the present composition depends on the
type of ingredients uged heein phdthe feraudation typepbiiercompasitioanihe-amowit of (1)
rebamipide is, but not 20 limited to, for example, in about 0.01 - about 10 parts by weight, preferably
about®.05 - about4? parfsiby esightomuore piefgrablysabaltill i z abguagErparts by weight, and the
most preferably 0.1 - 1 part by weight, per one part by weight of (2) an amino sugar. 25[0033]A
preferable pharmacéétical sempbsitivaof tHel Y90 X000pK52804PT TRIP200D/062658 12 prasent
invention is a pharmaceuticalcomposition comprising (1) rebamipide, (2) meglumine and (3) boric acid,
which comprises HelikémbRi GIRRT Ao préRidie PRErECFiEFcofiRRitioRtis Sroup
pharmaceutical composition 5 comprising 0.5 %. (W/V) to 3% (W/V) rebamipide, 0.5 (W/V) to 10 96
(WIV) megluffffs BRtig 83 98 @PA TS B3R TR BOIRN Scid IhEA Con®Stises no inorganic cation.

An even mpre prefer[a7 le ;ngrmp%ceutlcal composition is a

armaceutical composition of any one of [1]
10 to [6] wherein the pharmaceutical composition i1is 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.

>15 [0015] The pharma;eutical 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 1s preferably
20 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

25 about 3 % (W/V), more preferably about 1 % (W/V) to about



phaaceutical composition comprising 1 96 (W/V) to 2 96 10(W/V) rebamipide, 1 96 (W/V) to 8 96 (W/V)
meglumine, O.OSQS)W/V to 2 % (W/V) boric acid, and a pH adjuster selected '... from the group
consisting Sttt Und hydrochloric acid, which comprises no inorganig(ﬁyﬁg%ﬂomﬁﬁhe most
preferable pharmaceutical composition is 15 the above-mentioned phaiwaceutical compaosition further
comprising polyvinylpyrrolidone as a solubilizing agen?. The concentration of the solubilizing agent is
preferably 0.5 (W/V) 96 to 6 (W/V). 20(Effect of the invention) [0035]The transparency of the present
pharmaceutical composition comprising (1) rebamipide, (2) an amino sugar, and (3) an buffer agent
can be enhanged by pofcontaiping apy.ingrganic eation. Thepresentphaipiageutical,zacomposition is
unnecessary to be re-dispersed, additionally WO 2009/154304PCTAJP2009/061553 13 it can be
formulated intoap aguequs Breparationgvhiek hag @nenough transparency, and exhibits neutral to
weakly acidic pH. [0035]The present pharmaceutical composition has an 5antiseptic effect, thus it is
expected to exbipiteg preserviive-affaeinl hreaferm theqeasepedqiiepus preparatinnds qah hecessary
to comprise a conventional preservative (e.g. a quaternary ammonium salt such as benzalkonium '
chloride and berzethoniumahloridéaleationitdd cergpmuihd sueh ascchiodbxitinezalicontte a
paraoxy benzoate such as methyl paraoxybenzoate and propyl paraoxybenzoate; and an alcohol
compdund suthtEslclretobomarmlehd deniyl Hidohol ) (I03 75adtitioh, tepre KPipivaiiatelitenl 15
composition is so stable, thus it is not necessary to add hereto any stabilizing agent (e.g. an
inorganic-catRdretaistdthic 88ld aRdcbiErd5 P03 Reé FdhuRRthgr6édss fthe Present
pharmaceutical composition can be carried out_at low cost, 20 not via any troublesome process,
without usingSiH§Fspesi AT R suSPerfftTy G8vite “WhitRTs an industrially great merit. [0039]The
present aqueous oph halmi%%)roduct"can prevent an und«isirable bl% vision of;an applied
patient, 25thus it is ecte arke%ly eRhance %uc&rﬁp fance of - ren as ~mo
2009/154304BCTATRA009/061555 14 PRy syfeting from,dry.eye. agd gnafies Lguse.of a
multi-use vessél eqc’[upped with an aseptic filter around the drip opening which is for a preservative-free

ophthgjmic agent,Beqauss,it canbe pass thronghamaseptic fitter ,5SThetefore, {he prasephinvention

will provide a great amount of medicinal contribution. ,
In more detail, it means that the amount of an inorganic
cation in the pharmaceutical composition is less than 15

mEg, preferably less than 1.5 mEg, more preferably less

than 0.3 mEg.

15 [oo19] The amino sugar herein used includes, for example,
meglumine (i.e. N-methyl-D-glucamine),  D-glucosamine, D-
galactosamine, D-mannosamine, mycosamine, kanosamine,

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

20 [0020] amongst these amino sugars, the preferable amino
sugars are meglumine, D-glucosamine, D-galactosamine, D-
mannosamine, mycosamine, kanosamine, neosémine C, N-methyl-
L-glucosamine, mycaminose, mufamic acid, and streptamine;
especially meglumine and D-glucosamine are more preferable.

25 The above amino sugars may be used as a single ingredient



In addition, the present pharmaceutical composition has an excellent transparency, thus there is no
trouble of making some white spots on the cloths when spilling the 10composition. BEST MODE FOR
CARRYIN&OUYTITIEBMNVENTION [0040]The present invention is illustrate@iripaat®ocisssletail by the
following examples, but should not be 15construed to be limited thereto. [0041] Example 1
Rebamipide 2 g Polyvinylpyrrolidone (K-25) 3 g Boricaacid 1.5g Meglumine 5.9g Glycerin 0.722g
Hydrochloric acid g.s.(to pH=8.3) Purified water g.s. Total 100 mL Note: g.s, means quantum su ficiat.
W02009/154304PCT/3P2009/061553 15 rebamipide,polyvinylpyrrolidone(K-25),boric acid, meglumine,
and glycerin WP”% stigm?i ggg {%e plc—:|OoII th% {e%ultiréqfs@ydgo% was g{j’éus{%d yrv(iatgihé/rclj%chloric aThe
stirring was done’wifiTa ow-speeal propesifLer sﬁrrgr, g )

[0021] The concentration of the amino sugar in the

pharmaceutical composition of the invention is, for example,

X

about 0.1 % (W/V) to about 15 % (W/V), preferably about

5 0.5

o\°

(W/V) to about 10 % (W/V), more preferably about 1 %
(W/V) to about 8 % (W/V).
[0022] The buffer agent herein used includes, for
example, an acid which is not in cation form, such as boric
acid, phosphoric acid, an amino acid, and an organic acid;
10 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,

\

15 about O;Ol % (W/V) to about 4 % (W/V), preferably about
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
20 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

25 used as a single ingredient or a combination consisting of



Swithout 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 ihm filter toprovideapharmaceuticalcomposition.The 10pharmaceutical composition was
a light-yellowish to pale- yellowish transparent solution. [0042] Example 2 Rebamipide 2 g
Polyvinylpyrrolidone(K-25) 3 g Boric acid 1 g Meglumiine 4.3g Glycerin 1.185 g Hydrochloric acid
g.s.(to pH=8.3) Purified water g.s. Total 100 mL To a moderate amount of purified water were added
15 rebamipide, polyvinylpyrrolidone (K-25), boric acid, meglumine, and glycerin while stirring, and the
pH of the restlfifigFoldtiohcwas ddRSteNwith hydrochloric acid. The stirring was done with a

low-speed propeller stirrer, without a high-speed stirrer such as a homomixer and a .
20homogenii8r.8é\?elry ingrédientWas BaSIF didSavedRR WWOF 2609/ 15436 A6 CTHIP2D0SB1553 16

may optionally contain an isotonic agent in order to make
the pharmaceutical composition isotonic to an aqueous tear.
5 The 1isotonic agent 1is preferably a cation-free isotonic
agent, which includes a conventional agent for ophthalmic
solution such as mannitol, glycerin, polypropylene glycol,
polyethylene glycol, maltose, sucrose, sorbitol, and
glucose, more preferably a cation-free glycerin and sucrose
10 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

15 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

20 such as polysorbate, polyoxyethylene hydrogenated castor
oil, 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
aspartic acid, histidine, glycine, and 1lysine; and a

25 xanthine derivative such as caffeine. The preferable



the low-speed propeller stirrer.Then, the resulting solution was aseptically filtered through a 0.2 pm
filter to provide a pharmaceutical composition. The phaluaceutical composition was a light-yellowish to
pale-yellowish transparent solution. [0043] Example 3 Rebamipide 2 g Polyvinylpyrrolidone(K-25) 1 g
Boric acid 1.5g Meglumine 6 g Glycerin 0.796g Hydrochloric acid q.s.(to pH=8.5) Purified water g.s.
Total 100 mL To a moderate amount of purifiedlwater were added
rebamipide,polyvinylpyrrolidone(K-25),boric acid, 10 megiumine, and glycerin while stirring and the pH
of the resulting solution was adjusted with hydrochlaoric acid, The stier}::jgﬁg was done with a low-speed

propeller stirfét-Withddta hfh-speed Stirrésuck &5 5 HOMomerAnd 'S A6mog 8zl Eretry
ingredient was easily dissolved with 15 the low-speed propeller Stirrer. .Then, the resulting solution
W i M PR S A el U L LA e

phafmace““&%'i‘%f’m%%ﬂ% %1? colqrless todight-yellowish transparentsqlution. 20[p04d} WO
2009/154304PCT/IP2009/061553 17 Example 4 Rebamipide 2 g Polyvinylpyrrolidone (K-25)
polyvinylpyrrolidone and macrogol. The solubilizing agents
5 may be used as a single ingredient or a combination
consisting of two or more ingredients.
[0027] The molecular weight of ©polyvinylpyrrolidone
herein used 1is preferably not more than 200,000, more
preferably not more than 40,000. The preferable polyvinyl-
10 pyrrolidone includes, not 1limited 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 20:1 - 1:20, more
15 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
20 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

25 agent is in a range of generally about 0.01 (W/V) % - about



6 g Boric acid 1.5 g Meglumine 5.9 g Glycerin 0.398 g Hydrochloric acid g.s.(to pH=8.3) Purified water
g.s. Total 100 mL To a moderate amount of purified water were added rebamipide,
polyvinylpWeokd¥rié43e425), boric acid, meglumine, and glycerin while stirfg/ #7480 bi3%f the 5
resulting solution was adjusted with hydrochloric acid. The stirring was done with a low-speed
propeller stirrer, without a high-speed stirrer such as &thomomixer and a homogenizer.Every
ingredient was easily dissolved with the low-speed propeller stirrer.Then, the resulting 10solution was
aseptically filtered through a 0.2 p.m filter to provide a pharmaceutical composition. The

pharmaceutical co osmon was a light- eIIo ish to ish trangpare Iu 45]
15Example 3 Reb |?)|dé 1§¥Fo 8H§ (K- é%fv\g ric acma%% ggl\/ﬁe%lu{mlne

Glycerin 0.
yceri 092%8 more preferably about 0.5 (W/V) % - about 6 (W/V) %.

o

[0030] The‘pharmaCeutical composition :of the invention
may optionally comprise a conventional preservative such as
5 a quaternary.ammonium salt (e.g. benzalkonium chloride, and
bénzethonium chloride, chlorhexidine gluconate, a
paraoxybenzoate (e.g. methyl paraoxybenzoate and propyl
paraoxybenzoate), and an alcohol compound (e.g.

chlorobutanol and benzyl alcohol); and/or stabilizing agent

10 such as an inorganic-cation-free ascorbic acid and
tocopherol.
[6031] In case that the present pharmaceutical

composition is an aqueous liquid preparation, the pH 1is
about 3 - about 9, preferably about 7 - about 9, and the
15 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
20 limited to, fqr 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.

25 [0033] A preferable pharmaceutical composition of the



Hydrochloric acid g.s.(to pH=8.0) Purified water q.s. Total 100 mL WO
2009/154304PCTLIP2009/061553 18 rebamipide,polyvinylpyrrolidone(K-25),boricacid, meglumine,
and glycerMGha4ile/Eiidddg, and the pH of the resulting solution was adjusteRCmifR2a¢eifotsddric acid.
The stirring was done with a low-speed propeller stirrer, Swithout a high-speed stirrer such as a
homomixer and homogenizer.Every ingredient Was eaily dissolved with the low-speed propeller
stirrer.Then, the resulting solution was aseptically filtered through a 0.2 gm filter
toprovideapharmaceuticalcomposition.The 10pharmaceutical composition was a light-yellowish to
pale- yellowish transparent solution. [0046] Exam Ie 6 Rebami g P yV|n rrolld ne (K-25) 3 g
Boric acid 1 Eﬁegﬁu%me \:ﬁlg (S‘chélrln 1. 3%3@9 Hydrocﬁ%rlc a% J(to P éi% S g

comprising (1) rebamipide, (2) meglumine and (3) boric acid,
which comprises no inorganic cation. A more preferable
pharmaceutical composition is a pharmaceﬁtical composition
5 comprising 0.5 % (W/V) to 3% (W/V) rebamipide, 0.5 % (W/V)
to 10 % (W/V) meglumine, and 0.03 % (W/V) to 3 % (W/V)
boric acid, which comprises no inorganic .cation. An even
more preferable pharmaceutical composition - is a
pharmaceutical composition comprising 1 % (W/V) to 2 %
10 (W/V) rebamipide, 1 % kW/V) to 8 % (W/V) meglumine, 0.05 %
(W/V) to 2 % (W/V) boric acid, and a pH adjuster selected
from tﬁé'group consisting of citric acid and hydrochloric
acid, which comprises no inorganic cation.
[0034] The most preferable pharmaceutical composition is
15 the above-menticned ‘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)

20 (Effect of the invention)
[0035] The - transparency of the present pharmaceutical
composition comprising (1) rebamipide, (2) an amino sugar,

and (3) an buffer agent can be enhanced byAnot containing
any inorganic cation. The present  pharmaceutical

25 composition is unnecessary to be re-dispersed, additionally



Purified water g.s. Total 100 mL To a moderate amount of purified water were added 15 rebamipide,
polyvinylpyrrolidone (K-25), boric acid, meglumine, and glycerin while stirring, and the pH_of the
resulting smﬁ}iﬁwméz’%justed with hydrochloric acid. The stirring was donE-With 2%, -]§5éed
propeller stirrer, without a high-speed stirrer such as @ homomixer and a 20homogenizer.Every
ingredient was easily dissolved with WO 2009/1543011 CT/JP2009/061553 19 the low-speed
propeller stirrer.Then, the resulting solution was aseptically filtered through a 0.2 ym filter to provide a
pharmaceutical composition. The phaLmaceutical composition was a light-yellowish to pale-
Syellowish trapspacent;solutign [094¢ ). Example ABeaaﬁ%@q@ 1.6 Rolyvigylpyrolidone (knd) 1 g
Boric acid 1.5g Meglumine 5 g Glycerin 1.046 g Hydrochloric acid g.s.(to pH-8.2) Purified water g.s.
Total 100 mlgp enough transparency, and exhibits neutral to weakly

acidic pH.

[0036] The present pharmaceutical composition has an
5 antiseptic effect, thus it 1is expected to exhibit a
preservative effect. Therefore, the present aqgqueous

preparation is not necessary to comprise a conventional
preservative (e.g. a quaternary ammonium salt such as
benzalkonium chloride and benzethonium chloridé; a cationic
10 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
15 composition is so stable, thus it is not nécessary to add
hereto any stabilizing égent (e.g.‘an inorganic-cation-free
ascorbic acid and tocopherol).
. [0038] The manufacturing process of the present
pharmaceutical composition can be carried out atllow cost,
20 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,

25 thus it is expected to markedly enhance the compliance of a



To a moderate amount of purified water were added rebamipide,polyvinylnyrrolidone(K-25),boric acid,
10 meglumine, and glycerin while stirring, and the pH of the resulting solution was adjusted with
hydrochlorﬁ{%@f&%ﬁg‘@g‘ﬁrring was done with a low-speed propeller stirrer, ¥VitHetAAMiIGH Sheed stirrer
such as a homomixer and a homogenizer. . Every ingredient was easily dissolved with 15 the
low-speed propeller stirrer. Then, the resulting solutioh%vas aseptically filtered through a 0.2 ym filter
to provide a phaiiiaceutical composition. The phalllaceutical composition was a colorless to
light-yellowish transparent solution. 20[0048] WO 2009/154304PCT13P20091061553 20 Example 8

Rebamipide Eaagtd%@x@ngl&¥rfg4d§}g§r(§ﬁv 6,9 Boig acid: 155 g Meglumine 4,70, Glycerin 0.676 g

Hydrochloricacid g.s,(to pH=8.0 [ ater g.s: Total 100 mL To a moderate amount of

purified watefers added (ghasaipide,ohpdaylpyreelidoneLKsgh); Bokq acid-meglymige. aad

glycerin while stirring, and the pH of the 5 resulting solution was adjusted with hydrochloric acid. The
stirring was denegvitbslonngpend prapeller stiser, withow sehighspeed stiger sishassafemomixer -

and a homogenizer. Every ingredient was easily dissolved with the low-speed propeller stirrer. Then,
the resulting 49selttiorbwas asepticallyfilieraskthrough ath2 dhghfiltentogueyide @ phatmaeeutical
composition. The pharmaceutical composition was a light-yellowish to pale-yellowish transparent
solutich. [004TietsExample *he present invention will provide a great
amount of medicinal contribution.
In addition, the present pharmaceutical composition
has an excellent transparéncy, thus there is no trouble of

making some white spots on the cloths when spilling the

10 composition.

BEST MODE FOR CARIinNG OUT THE INVENTION

[0040] The present invention 1is illustrated in more

detail by the following examples, but should not be
15 construed to be limited thereto.

[0041]

Example 1

Rebamipide 2
Polyvinylpyrrolidone (K-25) 3
Boric acid 1
Meglumine 5.
0
g
of

Glycerin
Hydrochloric acid
Purified water
Total 100 mL

Note: g.s. means quantum sufficiat.

20 To a moderate amount of purified water were added



Ayellowishtopale-yellowishtransparent phaivaceutical composition was prepared in a similar manner to
Example 1, using polyvinylpyrrolidone (K-17) in place of polyvinylpyrrolidon -25). )Q50] WO
2009/1543‘%5&38% /%75 #09/061553 21 Example 10 A light-yellowish to %@é@%ﬂ%ﬁé‘r@gmpamm
phaLuaceutical composition was prepared in a simila{ anner to Example 2, using
polyvinylpyrrolidcne (K-17) in place of polyvinylpyrrolidone (K-25). [0051] Example 11
Acolorlesstolight-yellowishtransparent  pharmaceutical composition was prepared in a similar manner
10to Example 3, using polyvinylpyrrolidone (K-17) in place of polyvinylpyrrolidone (K-25). [0052]
Example 12 Alight-yeljowish topale-yeliowishtransparsnt 15 pha wageutical spmposition was
_prepared in a similar manner to Example 4, using polyvinylpyrrolidone (K-17) in place of
polyvinylpyrglidananiks25). 0Rb 3} Exampie13,80A dighiryielewish toqade-yellowish teaspaeent
pharmaceutical composition was prepared in a similar manner to Example 5, using. .
polyvinylpyrrelidarie:- ¢6d 7) d#o place i palmdnybpgirrokident (K25h [005a}25ELampte 14cWO
2009/154304PCIAP2009/061553 22 A light-yellowish to pale-yellowish transparent pharmaceutical
compositionWes pseparedng awimilaionannet thExanipte 6spsiag ppEaRsldeioligsie e ?) in place
of polyvinylpyrrolidone (K-25). [0055] Example 15 Acolorlesstolight-yellowishtransparent
pharniaceutiealtdopmsositiortwal peasadd if BlmfEr iasier BSExampreIPUskRy and a

polyvinylpyrrolidone (K-17) in place of 10polyvinylpyrrolidone (K-25). EOOS?%, ,
homogenizer. Every irgrédient was eagily dissolved with
the low-speed propeller stirrer. Then, the resulting

solution was aseptically filtered through a 0.2 um filter

tof provide a pharmaceutical composition. The
10 pharmaceutical composition was a light-yellowish to pale-

vellowish transparent solution.

[(0042]

Example 2

Rebamipide 2
Polyvinylpyrrolidone (K-25) 3
Boric acid 1
Meglumine 4.
Glycerin 1.
g
4
1

g
85 g
. {(to pH=8.3)

g
g
g
3
1
Hydrochloric acid .8

Purified water
Total

.S,
00 mL

To a moderate amount of purified water were added

15 rebamipide, polyvinylpyrrolidone (K-25), boric acid,
meglumine, and glycerin while stirring, and the pH of the
resulting solution was adjusted with hydroéhloric acid.

The stirring was done with a low-speed propeller stirrer,
without a high-speed stirrer such as a homomixer and a

20 homogenizer. Every ingredient was easily dissolved with



Example 16 A light-yellowish to pale-yellowish transparent pharmaceutical composition was
prepared in a similar manner 15to Example 8, using polyvinylpyrrolidone (K-17) in place of
polyvinylp¥bREME(RL5)i [0057] Example 17 A light-yellowish to pale-yaiSUidgRHMEIa3ent 20
pharmaceutical composition was prepared in a similar manner to Example 1, using citric acid in place
of hydrochloric acid. [0058] Example 18 25A light-yefléwish to pale-yellowish transparent WO
2009/154304PCT/JP2009/061553 23 pharmaceutical composition was prepared in a similar manner to
Example 2, using citric acid in place of hydrochloric acid. [0059] 5Example 19
Acolorlesstog%%t-yellIgwishtrancfparent é)hﬁ{maceuﬂcal compositiqp was pret[%lared in a similar manner

to Example 3'uSing SHicTAGE Th p%%% ot y%ch?or.lcré”&é.'lo[oo eII—_:B(amp g0 """ i%ﬂﬁ??ellowish

to pale-yellowish tansp pgg%g%c%%ﬁwﬂa@@%hwa&%@g&?dgn 8 Similay A T e wish to

Example 4, using citric acid-in pla rochloric 15acid. [0061] Example 21
pale-yellowi%trans%pgéeﬁtcgg]aim%ceuti%gmiggd/&qs prepayegda asigilar manner 20to
Example 5, using citric acid in place of hydrochloric acid. (0062) Example 22 A light-yellowish
to pale-yellogisdrarsnare a5 PBaripacatiCahCoORROSKION e PreRAredn arsinpiar manaer

5 yellowish transparent solution.

[0043]

Example 3

Rebamipide 2
Polyvinylpyrrolidone (K-25) 1
Boric acid 1
Meglumine &
Glycerin 10
d
g
.

96 g
. (to pH=8.5)

g
g
.5 g
g
.7
Hydrochloric acid .S

Purified water
Total

n

00 mL

To a moderate amount of purified water were added

rebamipide, polyvinylpyrrolidone (K-25), boric acid,

10 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 waé easily dissolved with

15 the low-speed propeller stirrer. Then, the resulting

solution was aseptically filtered through a 0.2 um filter

to provide a pharmaceuticai composition. The

pharmaceutical composition was a colorless to light-
vellowish transparent solution.

20 [0044]



WO 2009/154304PCT/JP2009/061553 24 to Example 6, using citric acid in place of hydrochloric acid.
[0063] Example 23 5Acolorlesstolight-yellowishtransparent pha maceutical composition was prepared
in a similaM@apMiErtdBxample 7, using citric acid in place of hydrochloricPARFERIOHAF ESEXxample 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 hy?:l?ochloric acid. 15[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 20(0.722 g). [0066] Example 26

A Iight-yellov%lég%o Egle-yellowish transparent phaimaceutical composition was prepared in a similar
manner 25to xarﬁple 24 using sucrose (4.741 q) in place of glycerin WO

2009/154304>CEMHP2009/061553 25 (1.185 g). [006[7/BEgample 27
AcolorlesstoligtityyellowishiransgaréntiphdkmageuticabtosExample 3, (0.796 q). [0068] Example 28
10A light-yelBwrisle  gaaletyellowish transparent 1.5 g . ' o :

Meglumine 5.9 g

Glycerin 0.398 g

Hydrochloric acid gq.s. (to pH=8.3)

Purified water g.s.

Total 100 mL

To a moderate amount of purified water were added
rebamipide, polyvinylpyrrolidone (K-25), ' Dboric acid,
meglumine, and giycerin while stirring, and the pH of the

5 resulting solution was adjusted with hydrochlbric 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 dissoived with
the low-speed propeller stirrer. Then, the resulting

10 solution was aseptically filtered through a 0.2 upm filter
to provide a pharmaceutical' compbsition. The
pharmaceutical composition was a light-yellowish to pale-
vellowish transparent solution.
[0045]

15 Example 5

Rebamipide 1
Polyvinylpyrrolidone (K-25) 3
Boric acid 1
Meglumine 4
Glycerin g.
4
g
1

H QW

°1 g

(to pH=8.0)

[(IRNVEERERE B (0 (¢]

Hydrochloric acid
Purified water
Total

.5,
00 mL

To a moderate amount of purified water were added



to pale-yellowish transparent phaaceutical composition was prepared in a similar manner 5to Example
7, using sucrose (4.185 @) in place of glycerin (1.046 g). [0072] Example 32 A light -yellowish to
pale-yellowiBnawnS{iadent 10 phaimaceutical composition was prepared B¢ EH-BiMlla0paier to
Example 8, using sucrose (2.704 g) in place of glycerin (0.676 g). [0073] Example 33 15A light
-yellowish to pale-yellowish transparent phatmaceutié&® 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. 20[0074] Example 34 A light-yellowish to pale-yellowish transparent
pharmaceutica] composjtion was prepared in a similar. manner {o.E ple 5, using sucrose, (3.963 g)
in place of gﬁ/%%ﬁﬁjz%(giﬁgl g)%cr% Using crric gé% Jl‘ﬁi Bfé%e ofﬁ%ll?r? Hloricsk\ﬁag =i ‘
2009/154304CT(JR00I001553,27 610 JOOE] Pl di o 2AJOBLKCIONISDO <o
pale-yellowish transparent 5pharmaceutical composition was prepared in a similar manner to Example
1, using suctQse (2.882.0) plaes ghalyeesin ai2Zgland ysing Phasppgds esidiia placs of
hydrochloric acid. [0076] 10Example 36

The stirring was done with a low-speed propeller Stirrer,

5 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
10 pharmaceutical composition was a light—yellowish to pale-

yellowish trahsparent solution.

[0046]

Example 6

Rebamipide 1
Polyvinylpyrrolidone (K-25) 3
Boric acid 1
Meglumine 3
Glycerin 1.
g
g
1

g
89 g

(to pH=8.0)

W |w g g Qg

Hydrochloric acid
Purified water
Total

.S.
00 mL

To a moderate amount of purified water were added

15 rebamipide, polyvinylpyrrolidone (K-25), boric acid,
meglumine, and glycerin while stirring, and the pH bf the
resulting solution was adjusted with hydrochloric acid.

The stirring was done with a low-speed propéller stirrer,

without a high-speed stirrer such as a homomixer and a

20 homogenizer. Every ingredient was easily dissolved with



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 YSRMF6EHMC acid. [0077] Example 37 Rebamiplae 2 g =Ic aciBCTH§2841 (836,29
Glycerin 0.661g Hydrochloric acid g.s.(to pH.8.7) Purified water g.s. Total 100 mli To a moderate
amount of purified water were added rebamipide, borf®acid, meglumine, and glycerin while 20stirring,
and the pH of the resulting solution was adjusted with hydrochloric acid. The stirring was done with a
low- W02009/154304PCT/H2009/061553 28 speed propeller stirrer, without a high-speed stirrer such
- as a homomixer and a homgo g%]izerfgvei)iglgredsi%qtrv%%%eas‘ily dissolved with the lowsspeed ,
propeller stirrer.eThen,V{he F&su tin&sol%ﬁon was asepfically filtered ﬁr’ougfﬁ a O.f)fmlﬂ tler%o provide

a pharmaceuéigﬁl&)mps@ggg.Ti@e%t{airg@fgyticﬂ Egglpggitig@lygé&coéor@g% tr%spﬂgrgteaolution.
10078] Example 38 Rebamipide

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

[0047]

Example 7

Rebamipide 1
Polyvinylpyrrolidone (K-25) 1
Boric acid 1
Meglumine 5
Glycerin 1.
q
g
1

g

46 g
{(to pH=8.2)

hioun ZNLQLQ

Hydrochloric acid |
Purified water
Total

.8.
00 mL

To a moderate amount of purified water were added

rebamipide, polyvinylpyrrélidone (K-25), boric acid,

10 meglumine, and glycerin while stirring, and the pH of the

resulting soiution was adjusted with hydrochloric a;id.

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

15 the low-speed propeller stirrer. Then, the resulting

solution was aseptically filtered through a 0.2 pm filter

to provide a pharmaceutical composition. The

pharmaceutical composition was a colorless to 1light-
vellowish transparent solution.

20 [0048]



2 g Boric acid 1 g Meglumine 4.5g Glycerin 1.259g Hydrochloric acid- g.s., (to pH=8.7) Purified water
g.s. Total 100 mL 10To a moderate amount of purified water were added rebamipide, boric acid,
megluminéygﬁﬂoﬁf%‘g’}% while stirring, and the pH of the resulting squtionRﬁéré]g%ﬂ%f)éﬁsﬁth
hydrochloric acid. The stirring was done with a low-speed propeller stirrer, without a high-speed stirrer
such 15 as a homomixer and a homogenizer. Every iﬁé’redient was easily dissolved with the low-speed
propeller stirrer. Then, the resulting solution was aseptically filtered through a (L2 011 filter to provide a
pharmaceutical composition. The phaLmaceutical composition was a 20colorless transparent solution.
[0079] WO %QQQ@#%S%PCT/JPZOOQ/O&S% 29 Example 39 Rehamipide. Boric acid 1.5 g
Meglumine 5.29 Glycerin 1.287 g Hydrochloric acid

Rebamipide 1g
Polyvinylpyrrolidone (K-25) 6 g

Boric acid : 1.5 g
Meglumine 4.7 g

Glycerin . 0.676 g
Hydrochloric acid g.s. (to pH=8.0)
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

5 resulting solution was adjusted with hydrochioric 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 low-speed propeller stirrer. Then, the resulting

10 solution was aseptically filtered through a 0.2 um filter
to | provide a pharmaceutical composition. The
pharmaceutical composition was a light-yellowish to pale-
yvellowish transparent solution.
[0049]

15 Example 9

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

20 [0050]



g..(to pH=8.4) Purified water g.s. Total 200 mL To a moderate amount of purified water were
~ added rehamipide, boric acid, meglumine, and glycerin while stirring, and the pH of the resulting

solution waSRHMIES with hydrochloric acid. The stirring was done withP4 Toli28828eptdpeller
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
10through a 0.2 p.m filter to provide a pharmaceutical composition.The phaLmaceutical composition
was a colorless transparent solut.' [00801 Example 40 Rebamipide 1 g Boric acid 1 g Meglumine 3.6g
Glycerin 1.565g Hydrochloric acid g.s.(to pH=8.0) Purified water g.s. Total 100 mL 15To a moderate
amount of'pu?ﬁg%ﬂ\é\)ﬁell\%ere added WO 2009/154304PCT/JP2009/061553 30

A light-yellowish to pale-yellowish transparent
pharmaceutical composition was prepared in a similar manner
to»Example 2, using polyvinylpyrrolidone (K—17) in place of

5 polyvinylpyrrolidone (K-25).
[0051]
‘Example 11

A colorless to light-yellowish transparent

pharmaceutical composition was prepared in a similar manner
10 to Example 3, using polyvinylpyrrolidone (K-17) in place of

polyvinylpyrrolidone (K-25).

[0052]

Example 12

A light-yellowish to pale-yellowish transparent

15 pharmaceutical composition was prepared in a similar manner

to Example 4, using polyvinylpyrrolidone (K-17) in place of

polyvinylpyrrolidone (K-25).

[0053]
Example 13
20 ' A light-yellowish to pale-yellowish transparent

pharmaceutical composition was prepared in a similar manner
to Example 5, using polyvinylpyfrolidone (K-17) in place of
polyvinylpyrrolidone (K-25).

[0054] |

25 Example 14



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-speedificiiéndi«iider. 5 Then, the resulting solution was aseptically Hitaréepepdaeish 0.2 gm
filter to provide a pharmaceutical composition. The pharmaceutical composition was a colorless
transparent solution. [0081] 10Example 41 A colofféss transparent pharmaceutical composition
was prepared in a similar mannerto Example 37, using citric acid in place of hydrochloric acid. [0082]
15Example 42 A colorless transparent pharmaceutical composition was prepared in a similar

manner to Example 39, using citric acid in place of hydrochloric acid. [0083] 20Example 42 A
colorless transparer‘?’t phgrﬁ?g%:%uﬁggl&c%ﬁpgo%itior% Was ﬁ%%grebéel% %Os[ﬁ’rjflﬁgr ma%%aerrl%)g E?grrrl]%le 37,

using sucrosgy(3.444 ). ip place of glycerin (0861.9) [0084] 25Example 44 WO . manper

20091154304PCD.W2009/061553 31 A colorless transparent pharmaceutical composition was

prepared in g gingilas fpannes to E§§H@|%§QMB%§B9@§&@&6§Q) tkplage of 9lycerind1287 9).
[0085] 5Example 45 A colorless transparent pharmaceutical composition was prepared in a similar
manner to Exmpieidk: usingrsicrase 63.444 g% in. place of glycerin (0.861 g) and using citric acid in
place of hydrochloric acid. 10[0086] Example 46 A colorless transparent pharmaceutical composition
was peepared o asimilar manner.to Example 39, using sucrose (5.148 g) in-place of glycerin
(1.287 g) and using citric 15acid in place of hydrochloric acid. [0087] Example 47 A colorless
transparent @xamnmpbeutiéal composition was prepared in a similar manner to Example 37, using

sucrose 20(3.444 g) in place of glycerin (0.861 g) and using phosphoric acid in place of hydrochloric
acid: [0088] Exampfe 48 colorless to light-yellowish transparent

pharmaceutical composition was prepared in a similar manner
to Example 7, using polyvihylpyrrolidgne (K-17) in place of
10 polyvinylpyrrolidone (K-25).
[0056]
Example 16
A light-yellowish to pale-yellowish transparent
pharmaceutical compesition was prepared in a similar mannexr
15 to Example 8, using polyvinylpyrfolidone (K-17) in place of
polyvinylpyrrolidone (K-25).
[0057] |
Example 17
A light—yellowish to pale-yellowish transparent
20 pharmaceutical composition was prepared in a similar manner
to Example 1, using citric acid in place of hydrochloric
acid.
[0058]
Example 18

25 A light-yellowish to pale-yellowish transparent



A colorless transparent pharmaceutical composition was 25prepared in a similar manner to Example

- 39, using sucrose WO 2009/154304PCT1JP20091061553 32 (5.148 g) in place of glycerin (1.287 g)
and using phospbwiistasid in place of hydrochloric acid. [0089] The compo8ii6dg28pMEkEThples 49 52
and Comparative examples 1 - 5 shown in the following Table 1 5 were prepared in the same manner
as Example 1, using each ingredient and each amountthereof 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 10 compositions was observed and
recorded. In the result, a precipitate or g}:al was foiiued in th%él)har aceutical comBaoLsr.itign)leir(l)g ‘

Comparative &4 HIES T4 5\iRith COMRREH 2R InSIGanR Cakion. While, i the pharmaceutica
compositions of Examples 49 ; 52 which did.nog cantaip .aamy 15ingrganic cagion,. a;sprecipitate ar gel
was not foimed™ atéaﬁ.a[%ﬁgﬁ] 6\/0 &56&&55’3}% lC8T/JP2:609 061?53 33 Table J.ﬁ?zxample 49
Comparative Cgé%rgple 1 Comparative example 2 Comparative example 3 Comparative example 4

Example 50 Comparative example 5 Example 51 Example 52 Rebamipide(g) 2.02 2.02
[0059] '
5 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.
10 [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
15 acid.
[0061]
Example 21
A light-yellowish to pale-yellowish tfansparenﬁ
- pharmaceutical composition was prepared in a similar manner
20 to Example 5, using citric acid in place of hydrochloric
acid.
(0062]
Example 22
A light-yellowish to pale-yellowish  transparent

25 pharmaceutical composition was prepared in a similar manner



2.02 2.02 2.02 2.02 2.02 2.02 2.02 Meglumine(g) 555555555 PVP K25(g) 4 4 4 4 4 4 4 - -

macrogcl(g) - - -
9 (%2'0 2009/154304 : ’ PCT/JP2009/661553

24

to Example 6, using citric écid in place of hydrochloric
acid.
[0063]
Example 23
5 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]
10 Example 24
A light-yellowish to pale-yellowish | transparent
pharmécéuticai Composition was prepared in a similar manner.
to Example 8, using citric acid in place of hydro;hloric
acid.
15 [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
20 (0.722 g).
[0066]
Example 26
A light-yellowish to pale-yellowish transparént
pharmaceutical composition was prepared in a similar manner

25 to Example 2, using sucrose (4.741 g) in place of glycerin



----3Boricacid(g)1 --1111Borax'(g) 1-1.9-- ---Phosphate Na(g) 1--

WO 2009/154304 PCT/JP2009/061553
25
(1.185 g) .
[0067]
Example 27
A colorless to - light-yellowish transparent
5 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
10 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 g).
[0069]
15 - 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).
20 [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

25 (1.389 g).



- - - Citrate Na(g) ---1--- - Carbore Na (g) - - -a - - - Citric anhydride g.s. g.S. g.S. 9.S. .S. Q.S.

g.s. v
WO 2009/154304 PCT/IP2009/061553
26
[0071]
Example 31
A colorless = to light-yellowish transparent

pharmaceutical compoéition was prepared in a similar manner
5 to Example 7, using sucrose (4.185 g) in place of glycerin
(1.046 g).
[0072]
Example 32
A light—yellowish to pale-yellowish transparent
10 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
15 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.
20 [0074)
Example 34
A light-yellowish to pale-yellowish tranéparent
pharmaceutical comﬁosition was prepared in a similar manner
to Example 5, using sucrose (3.963 g) in place of glycerin

25 (0.991 g) and using citric acid in place of hydrochloric



g.s. 10% HC1 - - - - 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 water2)
WO 2009/154304 PCT/IP2009/061553

27

acid.
[0075]
'1Example 35
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 aqid.
[0077]

Example 37

Rebamipide

Boric acid
Meglumine
Glycerin
Hydrochloric acid
Purified water
Total

I Q

61 g

(to pH=8.7)

wiwmjooiNiuiQ

HEQ Qoo

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-



g.s.g.S.Q.S.0.S.0.S.0.S. g.e. g.sqgs 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 th&@aep/iEd38parency and the good pesueability of the present phafiBXEdtieaiFomposition, 5
Example 1, Example 37, Comparative example 6 according to WO 2008/050896, and Comparative
example 7 according to NO 2006/052018 were prepazréd. Shortly after each composition was
prepared, each the aspect, the optical transparency at 640 rim, and the filtration perfoimance over a
0.2 Forl 10 membrane filter were observed and recorded. After the compositions were stood at room
temperature for four , t was: ed. ang 0 WQ .

200911543020C Jév%(%%%cgs %ﬁgggﬂ%%%gﬁ% gare@s%g%v%n &%&e%ﬁ e prosent
‘pharmaceutical compagitions. (Examples 1 andmiddhe Aptical - rgRsparengy thereohwas, ot

- interrupted, thefiltrat on perfo fflance thereof was good, and the aspect thereof was not changed even
after 4 Weekéa\é\ﬁ‘l_ﬂ?, thei pRaymacgutigaleompesition e, Copwmadatiya-example:6 wasinptkemyhite, i.e.-
not transparent, and it was hard to be filtered. The pharmaceutical composition of Comparative
example 7 viasasthite, eingl it eeidd noi he filtersthaidemthewh® filteramas bloakéd withiitstarystdl. In
addition, the pharmaceutical composition of Comparative example 7 which was stood for 4 weeks had
to be Wigorotisly shgken for ré-dispersion Siriceahe chstalpway dégosited. [DeBhas€umparadtive
example 6 (Preparation of suspension containing 2 w/y % crystalline rebamipide) To 700 mL of an
aqueous sodiarPiRRFsRiea solutionPreparsdByaRSeNigFal g GTRBERM Bydxid&#FFpurified water
was added 20 g of rebamipide. The mixture 20was dissolved by heating and then the solution was
cooled to 3&%@?@&&%@%3‘? AP BREDNhydrochloric acid, 58 mL of purified water and
200 mL of aqueous_ 10 W/V 96 hydroxypropylmethylcellulose (manufactured by Shin-Etsu Chemical
Co.,Ltd, TC- %9 Wete mixed and the :

Example 38
Rebamipide 2 g
Boric acid lg
Meglumine 4.5 g
Glycerin 1.259 g -
Hydrochloric acid . q.s. (to pH=8.7)
Purified water q.s.
Total 100 mL
10 To a moderate amount of purified water were added

rebamipide, Dboric 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
15 as a homomixer and a homogenizer. Every ingredient was
easily dissolved with the low-speed propeller stirrer.
Then, thé resulting soluticnl was aseptically filtered
through a 0.2 um filter to provide a pharmaceutical
composition. The pharmaceutical composition was a
20 colorless transparent solution.

[0079]



25solution was cooled in an ice bath ITo the solution WO 2009/154304PCIAP2009/061553 35 stirred
at 1400 rpm, the above sodium hydroxide solution containing rebamipide was gradually poured under
sonication Yo#984i4d%rystal of rebamipide After he crystal was deposited, Ghe’stiHiy'spéed was
picked up to 3000 rpm, and the mixture was stirred for additional 20 minutes. After completing the
deposition, the pH of the mixture was adjusted to 6 - 68 with 5 N sodium hydroxide, and the total
volume thereof was adjusted to 1 liter with purified water to provide the desired agueous suspension
containing 10crystalline rebamipide. [00941 Comparative example 7 (Preparation of suspensiining 2
Rs (W/V) rebgmgﬁ)ajg 80 mL of purified water were added 0.5 g of 15 partially-saponified polyvinyl
alcohol (manufactured by KURARAY CI..LTD, Poval 224C), 0.11 g of citric acid, 0.146 g of sodjum
citrate, 0.71bRedksodhirdehloride and 0.180 g of potadsid@n chloride, and the mixture was dissolved
by heating. ARerégolmgitfie solution, the solution was 20flitréited. To the filtrate was added
rebamipide, |dfelthenrgsgiting mixture was stirred. Therb tRBe tal volume thereof was adjusted to 100
mL with purifiéd weated to provide the desired agueous suspEhsi®n. [00951 25Table 2
W02009/154 334RCTHER2009/061683 36 CompositionExampléd Bxbrfiplé)37 Comparative example
6 Comparatjvewexafiglé A8hentlY after preparation Asgect transparent transparent milky white
Total , 100 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

5 with hydrochloric acid. The stirring Wés 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

10 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
Glycerin
Hydrochloric acid
Purified water
Total

g
65 g
. (to pH=8.0)
.S.

00 mL

g
g
.6
.5
. 5

=laha P fwleie

15 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



transparent white .optical-. _,._... transparency at640rim(%) 100.0- 100.0( 44. Filtration performance
over a 0.2 mm membrane filter very good very good a little bad blocked with crystal After 4 weeks

Aspect noW(%ﬁW&@c‘f‘ﬁ%"t changed not changed Crystal was deposited. (Ré’.ﬁ?géﬁg%ﬁgvﬁ

30 ‘

with hydrochloric acid. The stirring was done with a low-
speed propeiler stirrer, without a highfspeed stirrer such
as a homomixer aﬁd"é'homoéenizéfr Every ingrédient was
easily dissolved ‘with the low-speed propeller stirrer.
5 Then, the resulting solution was aseptically filtered
through a 0.2 pm filter to provide a pharmaceutical
composition. The pharmaceutical composition was a
colorless transparent solution.
[0081] |
10 Example 41

A colorless transparent pharmaceutical composition was
prepared”in'é Ssimilar manner to‘Example 37,vuSing citric
acid in place of hydrochloric acid.

[0082]
15 Example 42 -

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

[6083]
20 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).
t0084]

25 Example 44



vigorously shaking. [0096] Antimicrobial effectiveness test (Bacterial strains)" 5The following strains
were used as an inoculum of the test. bacteria:Escherichia Coil NBRC 3972 Pseudomonas aeruginosa
NBRC 132Y6 Sestigiidoccus aureus NBRC 13276 10yeast and molds: CaeidR2s0asNBRC 1594
Aspergillus niger NERC 9455 [0097] (Test samples) Examples 53 - 58 were prepared in a
similar manner to 15Example 1 using ingredients listetfin Table 3. WO
2009/154304PCT/JP2009/061553 37 test Example 53 Example 54 Example 55 Example 56 Example
57 Example

A colorlegs transparent pharmaceutical composition was
prepared in a similar maﬁner to Example 39, using sucrose
(5;148 g) in place of glycerin;(1.287'g).

[o08s]
5 - Example 45

A colorless transparent pharmaceutical comprition 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.

10 [008¢6]
Example 46

A colorlessvtransparent pharmaceutical composition was
prepéred in a similar manner to Example 39, using sucrose
(5.148 g) in place of glycerin (1.287 g) and‘using citric

15 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
20 (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

25 prepared in a similar manner to Example 39, using sucrose



58 Rebamipide 29 2g 29 29 2g 2g PVP (K25) 3g3g PVP (K17)- 3g3gBoricacid 1.59g 2g 1.59
291.59 1.2 g Meglumine 6.2g 7.99 v
WO 2009/154304 PCT/JP2009/061553
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(5.148 g) in place of glycerin (1.287 g) and using
phosphoric acid in place of hydrochloric acid.

©[0089] = The compositions ~of Examples 49 - 52 and

Comparative examples 1 - 5 shown in the following Table 1
5 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 - 8. The coﬁpositions were stored
in a refrigerator for 4 weeks and then each aspect of the
10 compositions was observed ahd recorded. In the result, a
precipitate or gel was formed in the pharmaceutical
compdsitidns of Cbmparative exampies 1 -5 WHiéh'cbnﬁéiﬁgdp%‘
an inorganic cation. While, in the phérmaéeuéical
compositions of Examples 49 - 52 which did not contain any
15 inorganic cation;‘a‘precipitate or gel was not formed at
all.

[0090]



5.9 9 7.495.79 4.89 Glycerin 0.972 g 0.616g 0.844 g 0.5g 0.819g 1.05 g 10% HC1 (PE) g.s. (ca8.7)

g.s. (ca8.7) g.s.(ca8.3) q.s.(ca8.3) g.s.(ca8.3) g.s.(ca8.3) Purified water g. s. g.s. g.S. ¢.S. Q.S.
WO 2009/154304 PCT/JP2009/061553
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Table 1

Example 49
ComparativeA
example 1
Comparative
example 2
Comparative
example 3
Comparative
example 4
ExampleiSO
Comparative
example 5
Example 51
Example 52

Rebamipide (g) 2.02 2.02 2.02 2.02 2.02 2.02 2.02 2.02 2.02
Meglumine (g) 5 5 5 5 5 5 5 5
PVP K25 (g) 4 4 4 4 4
Macrogol (g} - - - - - - - -

(5]

S
|
]

|
]
I
f
i
ot
|

Boric acid (g) 1 — ,
Borax Y (g) - 1 1.9 o - - 1 - — - -
Phosphate Na (g) - - 1 - - - - - _-
Citrate Na (g) - - - 1 - - - - —
Carbonate Na (g) - — — - 1 - — — —
Citric anhydride g.s. | g.8. | g.s. | g.8. | g.8 .

10% HCl - - - - - g.s. — - -
~Glycerin (g) 0.706 {0.706|0.706 0.706|0.706|0.706 - 0.70610.706
NacCl (g) - —_ - - F - - 0.25 - -~
Purified water | gq.s. | g.s. | g.s. | g.5s. | g.s. | g.s. | g.s. | g.s. | q.s.
1) 1.9 g of borax: 1 g of sodium tetraborate

2) 'g.s." of purified water: the total wvolume the preparation was
adjusted to 100 mL with purified water.

[oos1] In order to confirm the good transparehcy and the
good permeability of the present pharmaceutical composition,
5 Example 1, Example 37, Comparative example 6 according to
WO 2Q08/050896, 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
10 membrane filter were observed and recorded. After the
compositions were'stood at room temperature for four weeks,

each the aspect was observed and recorded.



© count was ca

Total 100 mL 100 ml. 100 mL 100 mL 100 mL 100 mL Note) PVP means polyvinylpyrrolidone. [0098]
(Method) 5Each inoculum was aseptically added to Examples ,53 58 at 105 - 106 cfulmL, and each
compositio¥Y Aa&0PifiEithly mixed to provide each test sample. These samBIEE/ #WapeIAN618%H at 20 - 25
C protected from light. On 0, 14 and 28 days each 1 mL was sampled from each test sample, and
10measured as to its viable cell count. The measuté of viable cell count of yeast and molds 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 nL of 15 SCDLP agar medium
was added thﬁreto. fter cull{iévatir? t\?:f medium ath30 - 35 C for 5. days, the_measure of viable cell ,
T8t A plARSWAERH fhid JiAle TR BuAtivadRdEmore tHah 36 whS $8RRked and
the number of . 38 the count was recor%ed. .. .The mez%girgn(l)f xiable_clell Cé)rlfg.t O%ﬁgi was carried
ed in a 1&n

o t ) .
out as followgll:aalz:rﬁa&etﬁe ég%ple S0 uﬁgnsélwégﬁﬁut ofdl dilutions with GPLP m&dium. 1 mil

of each gradeg the dilutieps nasnlaiedand 45+ 20 1l o GPLR,agar medium-was.agided thereto.

After cultivating the medium at 20 - 25 Cor 5 days, the measure of viable cell count was carried out. A

plate whereingtheriiahle 6611 gauRt Wagiat otemthan 00 was sejected and the funbgr-efllthe
count was recorded. The viable cell count of each sample solution was provided by multiplying the

recorded nunibeidadits dildomkste, and.agdiioralyrihepersentagesefdiie viablgieel €puniper the
initial viable cell count was calculated. 15[0099] (Determination) For bacteria, the determination of
"acceptable” plasmieersun tasd thatthp peicentage @b 14tngaraad net nkotaribar 0.5 1; and the
percentage on 28th day was the same 20level as the 14th day's result or less. The determination
oftheantimicrobibleffertiveresswagjudgedtis torfeRANg T caseifiatithe bath Wwered'adoepiable”.

For yeast and molds, the determination of "acceptable” was given, in case that the percentage was the
same level 2% A3 §FH&Cor lesd e BefFARTRiIGhiGTARe ARMTODbIal @fe@ilerfcd8RREstdyed as

"conforming" in case thatthe 39 . . .
example 7 was white, and it could not be filtered since the

10 filter was blocked with its crystal. In addition, the
pharmaceutical composition of Comparative example 7 Which
1was'5£66d for 4 weeks had to be vigdrdusly shaken for re-
dispersicn since the érystal was deposited.
[0083]
15 Comparative example 6 (Preparatién 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
20 "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 8hin-Etsu Chemical Co.,Ltd, TC-5E) were mixed and the

25 solution was cooled 1n an ice bath. To the solution



both results on 14th day and 28th day were "acceptable”. [0100] (Result) All Examples 53 - 58
were judged to have antimicrobial 5effectiveness. Table 4. The result of antimicrobial effectiveness
test Bactesal BwairsResults Antimicrobial effectiveness  After 14 days AftRE DERIAYKIEEEMple 53 Coll
acceptable acceptable conforming P.aeruginosa acceptable acceptable conforming S.aureus
acceptable acceptable conforming '

stirred at 1400 rpm, the above sodium hydroxide solution
containing rebamipide was gradually pog:eq gp?g: égnication
to deposit a crystal of rebamipide.'~After”tﬁe crystal was
deposited, the stirring épeed was picked up to 3000 rpm,
5 and the mixture was stirred for additional 20 minutes.
After completing the deposition, the pH of the mixture was
adjusted to 6 - 6.5 with 5 N sodium hydroxide, and the
total volume thereof was adjusted to 1 liter with purified
water to provide the desired agueous suspension containing
10 crystalline rebamipide.
[0094]
Comparative example 7 (Preparation of suspension containing

5

o\

(W/V) rebamipide)

To 80 mL of purified water were added 0.5 g of

15 partially-saponified polyvinylv alcohol (manufactured by
KURARAY CI.,LTD, Poval 224C), 0.11 g of citric acid, 0.146
g of sodium citrate, O.7lé>§ of sodium chloride and 0.180 g

of potassium chloride, and the mixture was dissolved by

heating. After cooling the solution, the solution was
20 filtrated. To the filtrate was added rebamipide, and the
resulting mixture was stirred. Then, the total volume

thereof was adjusted to 100 mL with purified water to
provide the desired agueous suspension.
[0095]

25 Table 2



C.albicans acceptable acceptable conforming A.niger acceptable acceptable conforming Example 54
B. Coil acceptable acceptable acceptable conforming P.aeruginosa acceptable conforming '2
S.aureus sd@eptaniddceptable conforming C. albicans acceptable acceptabiBPzefosniidg
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e Comparative | Comparative.
Composition Example 1 Example 37 example 6 example 7
Aspect transparent | transparent milky white white
trangparent
oo | Optical g N A g g st
Y 5| transparency|  100.0 ot 100, 0.0 4405 0.0
-+ jat 640 nm (%)
[( I ] - v
o g Filtration
T 8| performance a little |blocked with
% 0| over a 0.2 very good very good bad crvstal
g S‘ um membrane : Ty
0 filter
Crystal was
deposited.
g Re-dispersed
3 § Aspect not changed | not changed | not changed bi
Loz vigorously
L < shaking.
[0096]
Antimicrobial effectiveness test
(Bacterial strains)
5 The following strains were used as an inoculum of the
test.
bacteria: Escherichia Coli NBRC 3872
Pseudomonas aeruginosa NBRC 13275
Staphylococcus aureus NBRC 13276
10 yeast and molds: Candida albicans NBRC 1594
Aspergillus niger NBRC 9455
[0097]

(Test samples)
Examples 53 - 58 were prepared in a similar manner to

15 Example 1 using ingredients listed in Table 3.

Table 3. The compositions for antimicrobial effectiveness



A.niger acceptable acceptable conforming Example 55 E.Colil acceptable acceptable conforming
P.aerugingsa awoaptable acceptable conforming S.aureus acceptable aceentabmoasizaning
C.albicans acceptable acceptable conforming A.niger acceptable acceptable conforming Example

10

15

37
test
Example Example Example Example Example Example
53 54 ' 55 56 57 58
Rebamipide 2 g 2 g 2 g 2 g 249 2 g
pPvP (K25) - - 3 g 3g A
PVP (K17) - - - - 3 g 3 g
Boric acid 1.5'g 2 g 1.5 g 2 g 1.5 g 1.2 g
Meglumine 6.2 g 7.9 g 5.9 g 7.4 9 5.7 g 4.8 g
Glycerin 0.872 g 0.616 g 0.844 g 0.5 g 0.81% g 1.05 g
10% HC1 g.s. g.s. g.s. g.s. g.s. g.s.
(pH) {(ca B.7) | {ca 8.7) (ca 8.3) | (ca 8.3) | {ca B8.3) | {ca 8.3)
Purified o
waber g.s. g.s. g.s. g.s. g.s - g.8
Total 100 mL 100 mL 100 mL 100 mL 100 mL 100 mL
Note) PVP means polyvinylpyrrolidcone.

[o098]

(Method)

Each inoculum waé‘éseptically added to Examples 53 -
58 at 10° 10° éfu/mL, and each composition was uniformly
mixed to provide each test sample. These samples were
stored at 20 - 25 °C protected from.liéht.. Oon 0, 14 and 28

days, and

each 1 mL was sampled from each test sample,
measured as to its viable cell count.
The measure of viable cell count of yeast and molds

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 wviable cell

count was not more than 300 was selected and the number of



56 Z.Coil acceptable acceptable conforming conforming P.aeruginosa acceptable acceptable
S.aureus acceptable acceptable conforming C.albicans acceptable acceptable acceptable acceptable
conforming conforming A.niger Example 57 E.Coil
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the count was recorded.

The measure of viable cell count of fungi was carried
out as follows. Each of the sample solutions was diluted
in a tenfold dilutions with GPLP mediumn. 1 mL of each

5 grade of the dilutions was plated and 15 - 20 mL of GPLP

agar medium was added thereto. After cultivating the
medium at 20 - 25 °C for 5 days, the measure of viable cell
count was carried out. A plate wherein the viable cell

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

The viable cell count of each sample solution was
provided by multiplying the recorded number by its dilution
rate, and additionally the percentage of the viable cell
count per the initial viable cell count was calculated.

15 [0099]
(Determination)

For bacteria, the determination of "acceptable" was
given; in case that the percentage on 1l4th day was not more
than 0.1 %; and the percentage on 28th day was the same

20 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 "acceptable"”

was given, 1in case that the percentage was the same level
25 as initial or less. The determination of the antimicrobial

effectiveness was 7judged as "conforming" in case that the



acceptable acceptable conforming P.aeruginosa acceptable acceptable conforming S.aureus
acceptable acceptable conforming C.albicans acceptable acceptable conforming A.niger acceptable
acceptable conforming Example 58 E.Coil acceptable acceptable conforming P.aeruginosa

acceptable
39

both results on 14th day and 28th day were "acceptable™.
[0100]
(Result)

All Examples 53 - 58 were judged to have antimicrobial

5 effectiveness.

Table 4. The result of antimicrobial effectiveness test
Bacterial strain After 1;RGSU1tf;fter 28 Antimigrobial
effectiveness

days days

E. Coli acceptable acceptable conforming

P. aeruginosa acceptable acceptable conforming

Exiifle 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

5. 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




acceptable conforming S.aureus acceptable acceptable conforming C.albicansi\égééﬁt%ble

acceptablexapniosnmmgn4A. niger acceptable acceptable conforming MCSLEPrdn09/061553
2009/154304PCT/JP2009/061553 40 CLAIMS 1. A pharmaceutical composition comprising (1)

rebamipide, (2) an amino sugar, and (3) a buffer agentgwhich has no 5inorganic cation. 2. The
pharmaceutical composition of claim 1 wherein the amino sugar is at least one selected from the group
consisting of D-glucosamine and meglumine. 10 3. The pharmaceutical composition of claim 1 or 2
wherein the buffer agent is at least one selected from the group consisting of boric acid, phosphoric
acid and an amino acid_ 154.The phalLLLtaceuticakdPosition of any onS 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. 20 6.The pharmaceutical composition of claim 5 wherein the

1. A pharmaceutical compdsition comprising (1) rebamipide,
(2) an amino sugar, and (3) a buffer agent, which has no

5 inorganic cation.

2. The pharmaceutical composition of claim 1 wherein the
amino sugar is at least one selected from the group

consisting of D-glucosamine and meglumine.

10
3. The pharmaceutical composition of claim 1 or 2 wherein
the buffer agent is at least one selected from the group
consisting of boric acid, phosphoric acid and an amino acid.

15 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.

20

6. The pharmaceutical composition of claim 5 wherein the
solubilizing agent is at least one selected from the group

consisting of polyvinylpyrrolidone and macrogol.

25 7. The pharmaceutical composition of any one of claims 1



solubilizing agent is at least one selected from the group consisting of polyvinylpyrrolidone and
macrogol. MCSLLP 41 to 6 wherein the pharmaceutical composition is an optisalpyc pharmaceutical
composition. 8.The pharmaceutical composition of any one of claims 1 5 to 7 for use in the treatment

of dry eye by topical administration to the eye.
41

to 6 wherein the pharmaceutical composition is an

ophthalmic pharmaceutical composition.

8. The pharmaceutical composition of any one of claims 1
5 to 7 for wuse in the treatment of dry eye by topical

administration to the eye.



