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DESCRI PTI ON AQUEQUS PHARMACEUTI CAL SUSPENSI ONS CONTAI NI NG ND
MANUFACTURI NG PROCESS THEREOF 5 TECHNI CAL FI ELD The iEﬁﬁﬁWMEMM@ﬂ@“LeS
to a reban pi de-cont ai ni ng aqueous pharnaceuti cal suspensio e
prepared by a sinple process and keep the di spersed fine-particli@Btate
10of rebam pide stable; and a processithereof. BACKGROUND OF THE | NVENTI ON
Rebami pi de exhi bits anti-inflammatory and anti-ul cer effectsmwnmmwmmmwwm
gastrointestinal tract and now has been used as 15 a pharmac !

addi tion, rebam pide has an increasing action of goblet cell dens@bo* in
cornea and conjunctiva of eyes, which increases the yield of nucin that is
an ingredient of nmucus and the FESES O DY nucus and lacrimal fluid, and
her eby the cornea and conjunctiva 20 can be protected or stabilized.
Therefore, rebam pide is known to be effective in preventing and treating

Lhe oy O ASAE5 a5 s AT SubeRREBSE BEREARRRUATHYR! Y Teferred
sufficient and 25'Ongﬁkﬁrﬂ%ﬁ@féﬁé?éﬁﬁﬁﬂﬁﬂqé@éé %Hﬁggoghy5|ologlcally neut r al

2 pH range where the 17Ti unctional denmerit for eyes or nucosal
tissue is low, and hence it is inpossible to prepare a

rebam pi de-forrul ati on as a water solution, because rebam pide is an acidic
conmpound. . Alh&ARt Mgk, S5 it is possible to prepare a water-solution of
rebanipid% usi'ng a surfactant such as an ionic surfactant and a nonionic
surfactant, O@h% sal MRl zer s4shras ateyclodexdy il pdaelxghiyenihen
adm ni stering the fornul ation, however, such surfac%ﬁnt or such sol ubilizer
m ght havg,a dolhgicalceutd chngsadpentibl kligcHuEasandi peepyeddipyt he
solution and mght interfere with the activity of rebam pide, which is an
action ofy sfiaffild $irddeadRdaRROkEsH | Fige tdEsPRIENSA. fine-paPlithe soatsary,
usi ng an aqueous pharnmaceuti cal suspension containing a dispersed

rebagi pi def dderakavwe- sthb1BRNEh@NEdpHler®sd ttidsrdat.t he | ow sol ubility of
rebam pide will be overcone and hence it will be possible to prepare a
rebam pi de-fornul ati on. However, rebam pide usually exists in a powder-form
prepared by agglutinating a needle crystal of rebam pide (primary particle,
mean partpadsrRImE FhaHE IROEyAgeN| ength 0.1 - 0.5 um |ong gage | ength
0.2 - 4 um to forma secondary particle thereof (nmean particle size: about
10 - 50 um, aEbatigriefeorexhiibits taotghinfbateetwry andpreeparelaesuspensi on
of rebam pide froma fine particle of rebam pide. Under the prior art,

t her ef or eeffectoy der gas25eqisEsbindils paasé apdanpiWnbapgabeer| esefeas
agglutinated 3 rebam pide that is a secondary particle, it had been

i ndilépensabl pheomadeubical | ul osdnderadadittiiant harebamipiga erbasl ubfe pol yner
known as a suspending agent, a surfactant and so on to the m xture

cont ai ni nineedrEing dectisnams f dpbhef ta@ldt r8ARPILYL iR tPRIMEXt P8 using a
speci al dispersing/suspendi ng device such as a high pressure honpgeni zer, a
col | oi d nFPRIURERINDi AE- AYFE st G hglaerpeess a thegrisdse o ofHFyishear
stirring device, and an ultrasonicator. 10Furthernore, .even_if it is
possi bl e EpaHi $pefBe PEREAT BT HeCAsTHCRP nBRFarticc S8R TARR agheBUS Sol ut i on,
there are sonme problens_in the prior art, nanely, the fine_.particle of
rebani pi d8™%i FRCHEMRE- A4YLdt i AR e3e5§%¥h§hﬁe 3t i 6§§§5§C%&VFe-form
the secondary particle or to 5 eplarge t crystallin article, and the
pr ecii t atay QESB§H§?SF§8aPFi§I€bF 1ﬁ8g'eagﬁﬁ?' QFSVsﬁggggapégealFine
particle. Under such a background of the prior_art, it has n

desired tBHB%QeFBpgﬁh %%iyﬁﬂﬁﬂr@%%ﬁﬁ?%%ﬂgsﬁg%eﬁg?%glng BRE" eye

disease caused by dryness of cornea which is appellatively
referred as dry eye (JP-A-9-301866).
However, rebamipide does not have a sufficient and

25 léngiterm—stable solubility in the physiologically neutral



20cont ai ni ng rebam pide so that rebam pi de can be stably di spersed as a
fi.ne particle using a sinple nmethod and the fine particle cannot be
re-aggl utinated DI SCLOSURE OF | NVENTI ON 25(Problemto be solved by the
invention) 4 The invention has been found in order to overcone the
above- nenti oned problens of the prior art. The invention provides a
rebam pi de- cont ai ni ng aqueous phar maceguti cal suspensi on which can be
prepared by a sinple process and 5keep the dispersed fine-particle state of
rebam pi de stable without having the fine particle agglutinated.It is a
pur pose of the invention. (Means to solve the problem 10The present
i nventors have extensively studied to rgaﬁh %he above aﬁ%ect.an t hen have
found t h& tFRPRIdIISTh BFe poFptFagt ardoR¥FitBget AR wEReTthanfhi de to an
aqueous solution get a fine particle of re i pide,equal L.y dispersed in the
aqueous <R i Un THIHG %\15%5‘3 stsec]re?"l‘"c %I?“g;g%lg?%glgr 18 usPRREP Biigjevi ce and
t he resultingrsus ensi Qn.can bg@s%ored a_ stable suggendg 85? wi t hout

[

as.
re- aggl utihab F gt he 2f i Pare reOSF“%%ﬁé ¥ pitde.? BES druﬁonuﬁ%e hew
findi ngs .and further ditional _inpr r i ,on has
been cg_ %ﬁ%ﬁfe_fﬁ%aﬁzgﬁd%Véh_i%% p?géﬁgggggﬁ°%§§égugaE%%Pﬁ§¥§§%¥ba|
SUSPENS! afk CPUPLLSLEHI L CRAM AL, AND, BEQEeSSL Ll o Nor PLERARALE Dt her cof
as nentioned befow. [ N aqueous suspension conprising rebam pi de
and pol yuidls &l Coliota el sddie aasqugﬂ%oﬁyépg?ffﬁetﬁt[&Adfgrhaﬁt _
conpri sing a sodrum salt conpound. [ The aqueous suspensi on of
[1] or [2]oyhershhed Pigde issbhiuPili zeB30sWeN %and RIIN VB rahcohol is
in 0.1 - 4 wWv% 5[4] The aqueous suspension of any one"of [1] - [3], which

is an ophjbad yi G JOr ALl OBdministel Phg AtREOGRSRUAAE 1 LAS RBbeRaEa)i on of an
aqueous suspension conprising rebam pide, which conprises (1) the

first stepicHndirhaier oandupal ¥yl oyt 1 atephel ghOti W epaie 1@gagueous
sol ution contai ni ng pol yvinyl al cohol, and (2) the second step:

addipg rebag ittt 0ihheraquREHsss0ldildsl veant ah nithe peblviiyi ahaohol
given in the first step and mxing the mxture to give the aqueous
suspensi ofi dibe oppt ésfdue rebeni phdeactEriegt o6f rebenipyveat i ah)ich is
Accordi ng to the aqueous pharmaceutical suspension of the invention,
rebam pi deniscteimaldy stiagparnzedgasnd proeect Py paid inlewsst.at e and t he
resul ting suspension can be stored as a stably-di spersed state w thout
re-aggl uti natiog tiies f icomtpanrty, cl esdhgr ebam pidecand wrd@egavd iche
crystalline particle even when storing it for long term Even when
rebani pi deuppens pint atestaining posdidpersdvat rebprmieirds | ythe above-

15 mentioned demerit as to the low solubility of rebamipide
will be overcome and hence it will be possible to prepare a
rebamipide-formulation. However, rebamipide usually exists
in a powder-form prepared by agglutinating a needle crystal
of rebamipide (primary particle, mean particle size: short

20 gage length 0.1 - 0.5 pm, long gage length 0.2 - 4 um) to
form a secondary particle thereof (mean particle size:
about 10 - 50 um), and therefore it is thought to be hard
to prepare a suspension of rebamipide from a fine particle

of rebamipide. Under the prior art, therefore, in order to

25 equally disperse as a fine particle the agglutinated



25di spersed state of the fine-crystalline particle is easily .6 recovered
wi.th shaking by hand. Addi tionally, the aqueous pharnaceuti cal
suspensi on of the invention conprises polyvinyl alcohol, and hence it is
not necessary to use a dispersing/suspending device for 5 strong stir such

as a honogeni zer, a colloid mll, a turbine-type stirring device, a
hi gh-speed rotary shear stirring devige, and an ultrasonicator and it is
enough to use a usual agitation, i.e. just mxing in order to disperse the

r ebam pi de whi ch had been agglutinated to form 10 a secondary particle
into a fine-particle state. Therefore, the aqueous pharnaceuti cal
suspensi on of the invention also hasﬁaénerit on, the pr, ahﬁtion to be

f or mul at SPRATMRLAS npREtpritess. SESBRAREYDERERFPHON TREIDRARFNGS
o3 Shes e S nel Lhp o e Sl b gl b e ls
20 1 st BRSO S aRebvBEE s EhaL) i 1 rf BB arderhe B
o S U AR g
Febani pi S pReEras (RECHLLERGLY SEHERISHER N vaing 1SoBAMEEC O

For med- by Egert /s Atnaleb D ARVRAL | ShEnT 28 BT RR0 prdlele T vt ar,

mean parti Gl &gl 28 r SHOIdH19898 heng! ha Ordriifex BB 4tARG 198986k eRE1N 0.2 -
4 um. |In the aqueous pharnaceutlca1 suspensi on ‘of the invéntion, the

exi stencey 1918&—9?&¥H'”¥5t§£90h%heﬁﬁamé%iﬂfﬂﬁgnFﬂékﬁééarfﬁﬁa” ga a
stabl y-di sperseéd state wherein rebam pide is di'spersed as a fine particle
whose neappasddci@dze is 0.1 - 10 4M preferably 0.2 - 5 lam Herein,
the nean particle size (pm can be cal cul ated according to the follow ng
met hod. That #&rtisermeid)g khendaia oftt hespasds€ii«li Ho i ikberswhi ch is
measured by a | aser diffraction-scattering, the range of the particle size
(maxi mum papihLhEiSi &L a MineMoAkrBlale Pt 46| £gGdéaes 9dltb)ions dherded into
"n", which is calculated according to the following fornmula to give a
20mean vahue tdwteeobrobbemyalire ithedeprhed asrt,neammpdy}i dbe sifiee. Mean
val ue=1011 wherein 1 nxj + logio xj +1 100 j=12 8 xj: Particle size, ch:
Def erencepérticeguenty rédbami pbae i om)ll The cartepgtlabbDuamtedf asebdiepi de in
t he agueous 5 pharnaceutical suspension of the invention can be suitably
set in respoaseetoindedsads $ot eef-Gornr the neatonddey nidclef or to

adm nistration and so on; for exanple, preferably 0.1 - 30 wv% nore

pr efldr abl gndasge Ithay ¢¥ysEatibee mpartide ,aqgaadustphamnesdptiitezed
suspensi on of 10the invention conprises polyvinyl alcohol to have the above
r ebani pi deuspan$oriRYErisHE a§5anPFnéﬁ¥%R%ﬂ(ﬂ%?ggﬁﬁﬁised as a fine

particle.
Under such a background of the prior art, it has been
desired to develop an agqueous pharmaceutical suspension
20 containing rebamipide so that rebamipide can be stably
dispersed as a fine particle using a simple method and the

fine particle cannot be re-agglutinated

DISCLOSURE OF INVENTION

25 (Problem to be solved by the invention)



The saponification degree of polyvinyl alcohol used in the invention is not
li.mted, and a partly-saponified or conpletely-saponified polyvinyl alcohol
can be ‘'used, and, a 15partly-saponified polyvinyl alcohol is preferable
because a partly-saponified one nmakes the dispersibility of rebam pide
enhanced nuch nore. The pol yvinyl alcohol used in the invention includes a
partly-saponified one having nean sapénification degree of preferably 70 -
94 % nol), 20nost preferably 85 - 90 % nol). The nmean saponification degree
is given by the neasure according to JIS K 6726 3.5. The

wat er - sol ubl e viscosity of polyvinyl alcohol used in the invention (20C,

tration;, 4 w wkwater-sol uble yiscasit inafter d d
"viscosi iy a T 0GP 38R 2B BonE: PR ot PRAFG 6o BIETEPaBI 1S - 110

mPas, 9 especially 20 - 60 noPa.s. The.viscaosity at 4%20C.nentjoned herein
is a neasag)rdgvtﬁ_é“e\?ﬁﬁgegc@598g§85t8¥t ﬁc@evipsrclcg’sri t‘%/r%d‘et ei enérr?%# célgcri bed in
t he Japanese_.Phar nacopaei a. Xl Ceneral. Tests, Viscosi l.hat i on,

Svet ho R Casd 1 Bt flde (PR E D R e O phin ELEE LS

practi cal 0 i newn I ; ) L0 pr o] i nyl

al cohol isﬂ@%%ﬁsﬁ%nﬁlﬁ% s°¢ a%%eég}éﬁaggéag I la&%ﬂ%}ﬁe{g%%%\@é%% ‘lﬂeér{a

(Ubb 'Ohg%%a%evid&%@sga) i Rekpepidid s constant-anpgratuseapeber bath

10 of 20 for 20 mnutes,” (2) to record the tinme, t(s), required for

the meni selus, fft tHevSAIPReSHiUL Qb i Fiad | af50m fhia- dipper 180 theal over

marked line of the capillary tube visconeter; and (3) to calculate the

Vi scosi t y,alp 94 20C ol ngvEheiéellowing formula with the 15measured val ue.
Ki nemati ¢ viscosity v = K (visconmeter constant, mm2/s2 ) x t (tine for

measuring, s) Viscosity /7 (viscosity at 4% 20C) = v (kinematic
viscosity) x p (density of the liquid sanple, g/nL) 20= K (visconeter
constant, (W@#4s to solve the problem) s ) xt (tine for
measuring, s) x p (density of the liquid sanple, g/niL) The m xi ng

ratiio of pol yvity| palegehtl ifvéhieomuesyse pbatsasetuélcalstwlig@ensbon of the
i nvention can be suitably 25varied depending on the mxing ratio of
rebam pi deesxth t Nthe 1@blived oot yvdmy| thleaohbbvas frsed] ahetf othexanpl e,

it is preferably 0.1 - 4 wv% nore preferably 0.3 - 2 wWVv% I n order
t 0 honbgeadditsigr afdpsigbiyydi speolsel r ebgathbedensthf rebapapidel &st at e, an
aqueous 5 pharmaceutical suspension of the invention wherein the m xing
rati o betaeermqusyars psdéubihch palepvi ayl fateopelrtislapp ¥ edebemtipaede
above-nentioned mxing ratio and additionally the mxing ratio of polyvinyl
al cohol isq2ally00disyengadyhtin pridgfer @fdueold - sLIGGibyp weil§houdgaignst 100
10 of rebam pide by weight is exenplified as a preferabl e enbodi nent.

I n t&Re aqsee®siphafherRelfinglon BFEEIdnDAaHEs dpehttiben reseB&ARFi de whi ch
isin primary particle state can be prevented nuch nore effectively from
bei ng r e- SuIBeRFHPUL iGRRt eBSWNEFOEPE SSpénsPEAPEBPIERAPAed, &3 €I on to
rebam pi de and pol yvinyl al cohol, a netal salt coppound and/qr .a Tris salt
conmpound WhFEﬁugr€e§69§b?EQW§F%ﬁﬁuﬁﬁ% SoPBt PARELREFePh, THETHRLEE “sal t

conmpound which is soluble in L
P Based upon the new findings and further additional

improvements, the present invention has been completed.

20 The invention provides an aqueous pharmaceutical
suspension comprising rebamipide and a process fof the
preparation thereof as mentioned below.

[1] An aqueous suspension comprising rebamipide and
polyvinyl alcochol. |

25 [2] The aqueous suspension of [1] further comprising



20 aqueous solution is not limted as far as it is pharnmaceutically
-acceptabl e, including for exanple, a sodiumsalt conpound such as sodi um
chl oride, disodi um hydrogen phosphate, sodi um di hydrogen phosphate, sodi um
succi nate, sodiumtartrate, sodi um hydroxide, sodium 25acetate, sodium
carbonate, and sodiumcitrate; a potassium 11 salt conpound such as

pot assi um chl ori de, di potassi um hydrogen phosphat e, potassi um di hydr ogen
phosphat e, potassi unsucci nat e, potassi untartrate, potassi um hydr oxi de,

pot assi um acet ate, potassium carbonate, and 5 potassiumcitrate; a cal cium
salt compound such as cal cium chloride, cal cium hydroxide, cal cium
carbonate, and calciumcitrate; and a magnesium salt conmpound such as
nagnesiuﬁ?EWF&PPdé?lﬁaﬁﬁggPﬁﬂghydroxide, magnesi um car bonate, and magnesi um
citrate. Also,3 he Tris_salt conpound_which %; 30 sol 1€ % eaggﬁous
solution is ndt}li MfedECTH SEPFOPE°Bhatadddti @l 15 lacHBRE able,

i ncl udi ng_for .exanpl.e, :tri.s¢2- am no-2- r : -1, 3- papedj ol ).
Anongst t %?%%%Fé%eségtl%o@ﬁ&undg%gﬁyﬁérg¥#|géégpﬁn%%néégﬂgé? ggd?%n1salt
conpound,O spegi @ Ly sodiumchloride 15 is preferably used in the aqueous
suspensi on ornulétidn of the invention since it has a potent action to
prevent the dishersed LeRRRl d2.22na5bhnehaldy Wi AL EL{ oM Bg, ng
re-aggl uti nat ed. The aqueous suspensi on formulation of the

i nvention;, 20 MRY GOMRLkES1ARE KbRguPiridie metal salt conmpound and/or Tris
salt compound; or 2 or nore kinds of the netal salt conpounds and/or Tris

salt compounds;sy A prpcégsca%thﬁlte_tﬁgeggtfé{:i§§-| togonpounduandsor Tris
salt conmpound is added in the suspension, the concentration of 25said netal

sal t conpousybANGOcohbrs s$abt rePaROMNGe | N iteh cbAp3ddeeus suspension
formulation is not limted and includes, for exanple, 0.01 - 3 WVv%
preferably 0. L1y Z2he wYrisk etk . mThen@smotd HETHUNEiak 1t Becagueous
suspension 5 formulation of the invention is not limted as far as it is
physool ogts addap=acceptaatlensFeblexaopl €ont o wiase ddlatvinyd aqueavs,
suspension formul ation of the invention is used in ophthal mc formnul ati on,
t he osnotawd pressure of the fornulation used is generally 150 - 600

nOsm kg, preferably 10 200 - 400 nmOsni kg, nore preferably 245 - 365

nOsm kg. The o&hottihe peassu esign elddjoustebdrip ideminnéhek magmwaoilg t he art
wi th the above-nentioned netal salt conpound and/or Tris salt conpound; or
a sugar, sobugam atcohalnimg ppbyhyiryt alcohol, géven 15TheheHIafrsthe
aqueous suspension formulation of the invention is not limted as far as it
i s phar negesr i @ad | ylaiee piteb| el stk ried W@iess Yhe amepise sUBPENRS19NQ,
preferably 5.0 - 7.0. The pH can be adjusted by a manner known in the art
wi t BSa pHemRl it AReMi®Rddei-tri c acid, phosphoric 20 acid, acetic acid,
a salt thereof, hydrochloric acid, and sodi um hydroxi de. The aqueous
suspension formul ation of the invention may include other active
pharmaceutical ingredients, a preservative, a refrigerant, a surfactant, a
flavor, aBBEFlrihdhfgemvendithel ator, a buffer, a thickner, etc. in 13
addition to the above-nentioned ingredients as far %s they do not _interfere
'n the of fect AFCXTRE-Achviht i, 2Tt R S (e p FHSBEPSLPYe Odccept abl o

in the aqueous suspension forpulation of t invention. include parabens 5
Shch as oEbnyRnBEREEey, Rehor RS LEn SnalEut L SRar ShenaS qhataRn s

a iums_such as benzal koni chl oride, and benzet honi um chl qri de;
Guard neoSBE RS (RERCa RO as LhRI GPREF AP0 SUFREORSPE. CabaPEm CRs iR e et c.
The aqueous sus ion. formul ation of the jinvention is. 10 ed.for
preferabl9Saafd%%%$%$f§ﬁqﬁﬁséaﬂﬁ)%F%ughgggut re agglut1n§g§gé “he
fine particle of rebamipide and enlarging the crystalline
particle even when storing it for long term. Even when

rebamipide precipitates, it 1s possible that the equally-

25 dispersed state of the fine-crystalline particle is easily



ophthal m c formnul ati on, nasal spray, and inhalant formnulation which is an
at.om zed fornulation for pulnonary adm nistration sprayed with a spray
device for inhalation, and also for oral fornulation, injection, etc. The
aqueous 15 suspension formulation of the invention is used nore preferably
as an ophthal mc formul ati on. Furthernore, a gelatinizing agent, a

t hi ckner, an oi ntnent base, etc. can be added to the aqueous suspension
formul ation of the invention to fornulate a useful gel or 200intnment form
The aqueous suspension fornul ation of the invention can be prepared by

m xi ng a predeterm ned anount of rebam pide, polyvinyl alcohol, and
optional other ingredientswthpharmaceuticallyacceptabl ewater .

25( pr ef eF&6PY ST ng%ﬁ%dgﬁﬁ¥%ﬁgEhyiqﬁnggtable water).As a 14 preferable
process for t epar ation_.,of an aqueo i i f the

i nvention, thgggg#fgﬁ?ﬁ%ybr%%%§§m§%hﬁ?F%%ﬁ%ggﬁggﬁfggtEg%é%A%%%Ptzi second
step 1s %ﬁ%mlnkr]:ah%gon Com rgg'gstﬁ?l Y{5¢1 SLEPS KA X Y@éx‘fz{e and pol yvi nyl
al cohol t0 prepare a aqueBus sol ution ‘contal ni ng pol yvi nyl al cohol, and
(2) the (o] .addin ebam pi US4 S .1.@n taining
pol yvi ny?i%gtl (?g%%%se%:rv\gng%)nq%iee ?i rdg'ts%% t??@%’bgﬁgggnﬁ%yﬁ% gﬁgllr%gxtﬁ%g to give
the aqueqys phar geeutd cal SUSPENS AR AARESI Ng rebam R dRi11l, a The

i ngredi ents other than rebam pi de and "pol yvi nyl al cohol may be added in

ei ther t %r&a‘iﬁétt?ﬁ@p Hidhe peaapdc-st er highhgp8egondtakrgh, shdats
possi ble to equal I'y- 15 di sperse rebam pide as a fine-particle state just
Wi th weakStirihigngiew3icly angener ah tPaopRlEefost hraeLt (UeNeses@aryot 0 use a
special strong stirring) since powdered rebam pide in an agglutinated state
whi ch fonme azsegondar yagardtidg t heeeof justveryxihigpdnsi bkeeas wofine
particle due to the 20action of polyvinyl alcohol. EXAMPLE Hereinafter,the
present iepRirs@nthe kubbh€pide whidH IHesd naderd doyyifte nbakHowb nforxanpl es,
but should not be 25construed to be limted thereto. The pol yvi nyl al cohol
15 used ia ddwenidallyopangiExamphes 4 fide-graktAclel Ztage". PoThbr@24CGTM KURARAY
CO., LTD.)(saponification degree: 86 89 %nol), viscosity at 4% 20C. 20 -
48 nPa. $)thdwdukens pharmabyputhyhl ascopels ised i thehanfvehkdownngl &xanpl es 5
- 6 is "Polyvinylal cohol USPrm' (Spectrum Quality Product, .

USA) (sapdnid i eatneonitdegneeche86preB@rafiwt ) tovilseoSiorpudetdds 26€ 20 - 48
nPa. $). Exanple 1: Ophthal mi c formul ati on Rebam pide 0.100 g Partially
hydr ol yzeslimgley wnegessgl.cohol 1. 000 g :

15 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 shows results that the particle distribution of
rebamipide is measured in Experiment 2 (Q3: cumulative

distribution (%), line graph; g3: frequency distribution

(%), bar graph). In Fig. 1, "A" indicates the particle
20 distribution of rebamipide suspension in Example 12, and

the "B" indicates the particle distribution of rebamipide

suspension in Comparative Example 1.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

25 The aqueous pharmaceutical suspension of the invention



Sodiumcitrate 0.146 g Met hyl paraben 0.060 g Propyl paraben
Sodi um,edetate 0.050 g Sodium chloride 0.715 g Pot assi um chl ori de

0.180g °

10

15

20

Sodi um hydr oxi de

comprises rebamipide as a pharmaceutically active
ingredient.

The powder of rebamipide active ingredieht used in the
invention generally exists in a secondary particle state
(mean particle size: about 10 - 50 pm) which is formed by
agglutinating a primary particle of rebamipide (a needle
crystal, mean particle size: short gage length 0.1 - 0.5 um,
long gage length 0.2 - 4 um). in the aqueous
pharmaceutical suspension of the invention, the existence
of polyvinyl alcohol enables rebamipide to retain as a
stably-dispersed state wherein rebamipide is dispersed as a
fine particle whose mean particle size is 0.1 - 10 ﬁm,
preferably 0.2 - 5 pm. Herein, the mean particle size (um)
can be calculated according to the following method. That
is, using the data of the particle distribution which is
measured by a laser diffraction-scattering, the range of
the particle size (maximum particle size: x;, minimum.
particle size: Xn1) 1s divided into "n", which 1is

calculated according to the following formula to give a

“mean value thereof. The value is defined as "mean particle

size™,.
Mean value=10"
wherein

- log,, x; +log;,x; +1
”'100%‘1"( 2

0.015 ¢



g.s. (to adjust pHto 6) Hydrochloric acid ¢g.s. (to adjust pH to 6)
Purified water (.s. Total anmount 100m ., 10AIl of the above

i ngredi ents except rebani pide were dissolved in purified water with
heating, the resulting solution was filtrated through an aseptic filter and
t hen rebani pide sterilized through aseptic manipul ati on was added to the
filtrate, and then the m xture was stgrred by 15a nagnetic stirrer to
provi de an aqueous pharmaceutical suspension. The aqueous pharmaceuti cal
suspensi on was aseptically dispensed into 5 - 15 nL plastic vessels to
prepare the ophthalmc formulation. 16 Exanple 2: Ophthal m c fornul ation

Rebam pi de 0. 100 g Partially hydrol yzed
X+ Particle size,

g;: Deference % (frequency distribution).

The content amount of rebamipide in the adqueous
5 pharmaceutical suspension of the invention can be suitably
set in response to the body—site for treatment, the manner
of administration and so on; for example, preferably 0.1 -
30 w/v%, more preferably 0.3 - 10 w/v$%.
Furthermore, the aqueous pharmaceutical suspension of
10 the invention comprises polyvinyl alcohol to have the above
rebamipide stably-dispersed as a fine-particle state.

The saponification degree of polyvinyl alcohol used in
the invention is not limited, and a partly-saponified or
completely-saponified polyvinyl alcohol can be used, and, a

15 partly-saponified polyvinyl alcohol is preferable because a
partly-saponified one makes the dispersibility of
rebamipide enhanced much more. The polyvinyl alcohol used

in the invention includes a partly-saponified one having

mean saponification degree of preferably 70 - 94 % (wmol),
20 most preferably 85 - 90 %{mol). The mean saponification

degree is given by the measure according to JIS K 6726 3.5.

The water-soluble viscosity of polyvinyl alcohol used
in the invention (20°C, concentration: 4 w/w® water-soluble
viscosity, hereinafter denoted as "viscosity at 4%/20°C")

25 is, but not limited thereto, preferably 3 - 110 mPa‘'s,



pol yvi nyl al cohol 1.000 g Sodiumcitrate 0.146 g :

Benzal koni unchl oridesolution (10 ww¥g 0.1 ni Sodi um edetate 0.050 ¢
Sodi um chloride 0.715 g Pot assi um chl ori de 0.180 g Sodi um hydr oxi de
g.s. (to adjust pHto 6) Hydrochloric acid g.s. (to adjust pHto 6)

9

especially 20 - 60 mPa-s. The viscosity at 4%/20°C
mentioned herein is a measurable value according to the
viscosity determination described in the Japanese
Pharmacopoeia XIV (General Tests, Viscosity Determination,
5 Method I Viscosity  measurement by capillary tube
viscometer) . The practical process is shown as follows:
(1) to prepare 4 w/w% polyvinyl alcohol in water, which is
charged in a capillary tube viscoﬁeter (Ubbelohde-type
viscometer) to keep it in constant-temperature water bath
10 of 20°C (%0.1°C) for 20 minutes, (2) to.record the time,
t(s), required for the meniscus of the sample solution to
fall from the upper to the lower marked 1line of the
capillary tube viscometer, and (3) to <calculate the
viscosity at 4%/20°C using the following formula with the
15 measured value.
Kinematic viscosity v = K (viscometer constant,
mm?/s?) x t (time for measuring, s)
Viscosity n (viscosity at 4%/20°C) = v (kinematic
viscosity) % p (density of the liquid sample, g/mL)
20 = K {(viscometer constant, mm?/s?) x t (time for measurind,

s) X p (density of the liquid sample, g/mL)

The mixing ratio of polyvinyl alcohol in the aqueous
pharmaceutical suspension .of the invention can be suitably

25 varied depending on the mixing ratio of rebamipide or the



Purified water g.s. Total anmount 100 m Al'l of the above
bngredients except rebam pide were dissolved in purified water with
heating, the resulting 5 solution was filtrated through an aseptic filter
and then rebami pide sterilized through aseptic manipul ati on was added to
the filtrate, and then the m xture was stirred by a.nmagnetic stirrer to
provi de an aqueous pharmaceutical suspé&énsi on. The aqueous pharmaceuti cal
suspensi on was 10aseptically dispensed into 5 - 15 mlL plastic vessels to
prepare the ophthalmc formulation. 17 Exanple 3: Ophthal m c fornulation
Rebam pi de 0.500 g Partially hydrolyzed ponvinyI al cohol 0.500 g

Gtric a%f% % 011f§v1n(TM£i Sﬂ r%%euse aﬁh for example, it is

preferably 0.1 - 4 w/v%, more preferably 0.3 - 2 w/v%.

In order to homogeneously- and stably-disperse
rebamipide as a fine-particle state, an agueous
5 pharmaceutical suspension of the invention wherein the

mixing ratio between rebamipide and polyvinyl alcohol is
applied to the above-mentioned mixing ratio and
additionally the mixing ratio of polyvinyl alcohol is 2 -
4000 by weight, preferably 10 - 1000 by weight against 100

10 of rebamipide by weight is exemplified as a preferable
embodiment.

In the aqueous pharmaceutical suspension of the
invention, rebamipide which is in primary particle state
can be prevented much more effectively from being re-

15 agglutinated when the suspension comprises, in addition to
rebamipide and polyvinyl alcohol, a metal salt compound
and/or a Tris salt compound which are soluble in aqueous
solution.

Herein, the metal salt compound which is soluble in

20 aqueous solution is not limited as far 'as it is
pharmaceutically acceptable, including for example, a
sodium salt compound such as sodium chloride, disodium
hydrogen phosphate, sodium dihydrogen phosphate, sodium
succinate, sodium tartrate, sodium hydroxide, sodium

25 acetate, sodium carbonate, and sodium citrate; a potassium



Sodi umchloride 0.715 g Pot assi um chl ori de 0.180g Sodi um hydr oxi de
g.5. (to adjust pHto 6) Hydrochloric acid g.s. (to adjust pHto 6)-
Purified water q.s. Total anmount 100 ni

11

salt compound such as potassium chloride, dipotassium
hydrogen phosphate, potassium dihydrogen phosphate,
potassium succinate, potassium tartrate, potassium
hydroxide, potassium acetate, potassium carbonate, and
5 potassium citrate; a calcium salt compound such as calcium
chloride, calcium hydroxide, calcium carbonate, and calcium
citrate; and a magnesium salt compound such as magnesium
chloride, magnesium hydroxide, magnesium carbonate, and
magnesium citrate. Also, the Tris salt compound which is
10 soluble in aqueous solution is not limited as far as it is
pharmaceutically acceptable, including for example, tris(2-
amino-2-hydroxymethyl-1, 3—propanediol) .
Amongst the metal salt compounds and/or Tris salt
compounds, sodium salt compound, especially sodium chloride
15 is preferably used in the aqueous suspension formulation of
the invention since it has a potent action to prevent the
dispersed rebamipide as a fine-particle state from being
re-agglutinated.
The aqueous suspension formulation of the invention
20 may comprise one kind of the metal salt compound and/or
Tris salt compound; or 2 or more kinds of the metal salt
compounds and/or Tris salt compounds.
In case that the metal salt compound.and/or Tris salt
compound is added in the suspension, the concentration of

25 said metal salt compound and/or Tris salt compound in the



Al

of the above ingredients except
water with heating,
filter

rebam pi de were dissolved in purified

the resulting solution was filtrated through an aseptic
and then 5 rebamipide sterilized through aseptic mani pul at
added to the filtrate,

i on was

and then the m xture was stirred by a nagnetic

stirrer to provide an aqueous pharmaceutical suspension. The aqueous

phar maceuti cal suspension was asepticitly dispensed into 0.3 - 1 nL plastic
vessel s for 10just one use to prepare the ophthal mc formnulation.
4. Ophthalmc fornul ati on Rebam pi de 0.500 g Partially hydrolyzed

al cohol 1.000 g Citric acid 0.011 g Sodiumcitrate 0.146
Sodlunlchlorlde 0.715

pol yvi nyl

g

10

15

20

25

ueous susSpension fgrmulation is not limited and includes,
for example, 0.01 - 3 w/v%, preferably 0.1 - 2 w/v% in
total.

The osmotic pressure of the aqueous suspension
formulation of the invention is not limited as far as it is
physiologically acceptable. For example, in case that the
aqueous suspension formulation of the invention is used in
ophthalmic formulation, the osmotic TpPressure of the
formulation uéed is generally 150 - 600 mOsm/kg, preferably
200 - 400 mOsm/kg, more preferably 245 - 365 mOsm/kg. The
osmotic pressure can be adjusted by a manner known in the
art with the above-mentioned metal salt compound and/or
Tris salt compound; or- a sugar, a sugar alcohol, a
polyhydric alcohol, etc.

The pH of the aqueous suspension formulation of the
invention is not limited as far as it is pharmaceutically
acceptable and includes, for example, 3.0 - 9.0, preferably
5.0 - 7.0. The pH can be adjusted by a manner known in the
art with a pH regulator such as citric acid, phosphoric
acid, acetic acid, a sait thereof, hydrochloric acid, and
sodium hydroxide.

The adqueous suspension formulation of the invention
may 1include other active pharmaceutical ingredients, .a

reservative, a refrigerant, a surfactant, a flavor, a

coloring agent, a chelator, a buffer, a thickner, etc. in

Exanpl e



Pot assi um chl ori de 0.180 g Sodi um hydr oxi de g.s. (to adjust pHto 6)

Hydrochl oric acid g.S. (to adjust pHto 6) Purified water a. S.
amount 100 niL 18

10

15

20

25

13

addition to the above-mentioned ingredients as far as they
do not interfere in the effect of _the invention. The
examples of the preservative acceptable in the aqueous
suspension formulation of the invenfion include parabens
such as methyl paraben, ethyl paraben, and butyl paraben;
quaternary ammoniums such as benzalkonium chloride, and
benzethonium chloride; guanidine germicides such as
chlorhexidine gluconate; sodium edetate; etc.

The aqueous suspension formulation of the invention is
adapted for preferably a formulation for mucosa such as
ophthalmic formulation, nasal spray, and inhalant
formulation which is an atomized formulation for pulmonary
administration sprayved with a spray device for inhalation,
and also for oral formulation, injection, etc. The aqueous
suspension formulation of the invention i1is wused more
preferably as an ophthalmic formulation.

Furthermore, a gelatinizing agent, a thickner, an
ointment base, etc. can be added to the agueous suspension
formulation of the invention to formulate a useful gel or
ointment form.

The adqueous suspension formulation of the invention
can be prepared by mixing a. predetermined amount of
rebamipide, polyvinyl alcohol, and optional other
ingredients with pharmaceutically acceptable water

(preferably, purified water or injectable water). ‘As a

Tot al



di ssolved in purified water with heating, the resulting solution was
flltrated t hrough an aseptic filter and then rebam pide sterilized through
asepti ¢’ mani pul ati on was added to the filtrate, and then the m xture was
stirred by 5a nmagnetic stirrer to provide an aqueous pharnaceuti cal
suspensi on. The aqueous pharnmaceutical suspension was aseptically di spensed
into 0.3 - 1 nL plastic vessels for juét one use to prepare the ophthal mc
formul ati on. 10Exanple 5: Ophthal mic formul ati on Rebam pide 1.000g
Partially hydrolyzed pol yvinyl alcohol 1.0009g Sodiumcitrate 0.146 g
Sodi um chl oride O. 715 g Pot assi um chl ori de 0.180g Sodi um hydr oxi de

g.s. (to aqhy b&e process for the preparation of an adqueous
suspension formulation of the invention, the fdllowing
process comprising the first step and the second step is
exemplified:

5 (1) the first step: mixing water and polyvinyl alcohol
to prepare a aqueous solution containing polyvinyl alcohol,
and

(2) the second step: adding rebamipide to the aqgqueous
solution containing polyvinyl alcohol given in the first

10 step and mixing the mixture to give the aqueous
pharmaceutical suspension comprising rebamipide.

The ingredients other than rebamipide and polyvinyl
alcohol may be added in either the first step or the second
step. In the second step, it is possible to equally-

15 disperse rebamipide as a fine—particle_state just with weak
stirring using a general propeller stirrer (unnecessary to
use a special strong stirring) since powdered rebamipide in
an agglutinated state which forms a secondary particle
thereof is very dispersible as a fine particle due to the

20 action of polyvinyl alcohol.

EXAMPLE
Hereinafter, the present invention is further
illustrated by the following examples, but should not be

25 construed to be limited thereto. The polyvinyl alcohol



6) Hydrochloric acid g.s. (to adjust pHto 6) Purified water (.s.

Tot.al anmount 100 ni Al'l of the above ingredients except rebam pide
were dissolved in purified water with heating, the resulting solution was
filtrated through an aseptic filter and then rebam pide sterilized through
aseptic mani pul ation was 15 added to the filtrate, and then the m xture was
stirred by a magnetic stirrer to provlide an aqueous pharnaceuti cal
suspensi on. The aqueous pharmaceuti cal suspension was aseptically di spensed
into 0.3 - 1 nL plastic vessels for just one use to prepare the ophthal mc
formul ation. 19 Exanple 6: Ophthal mc fornul ati on Rebam pide 2.000 g

Partiall Xls%dri%l yt%l%d foocill%\x/uiirr]l%l E@{la?n%ligls :!L QOQI %nd SPd-i uf Cié r %c?val
224Cc™r  (KURARAY CO., LTD.) (saponification degree: 86 -

89 ¢(mol), viscosity at 4%/20°C: 20 - 48 mPa*s). Further,

the polyvinyl alcohol used in the following Examples 5 - ©

5 is ‘"Polyvinylalcohol Usp™r  (Spectrum Quality Product,
USA) (saponification degree: 86 - 8% $%(mol), viscosity at

4%/20°C: 20 - 48 mPa-s).

Example 1: Ophthalmic formulation

Rebamipide 0.100 g
Partially hydrolyzed 1.000 g
polyvinyl alcohol

Sodium citrate 0.146 g

Methyl paraben 0.060 ¢

Propyl paraben 0.015 ¢

Sodium edetate 0.050 ¢

Sodium chloride 0.715 g

Potassium chloride 0.180 g

Sodium hydroxide g. s.(to adjust pH to 6)
Hydrochloric acid g. s.(to adjust pH to 6)
Purified water g. S.

Total amount 100 mL

10 All of the above ingredients except rebamipide were
dissolved in purified water with heating, the resulting
solution was filtrated through an aseptic filter and then
rebamipide sterilized through aseptic manipulation was

added to the filtrate, and then the mixture was stirred by

15 a magnetic stirrer to provide an aqueous pharmaceutical
suspension. The aqueous pharmaceutical suspension was
asepfically dispensed into 5 - 15 mL plastic vessels to

~ prepare the ophthalmic formulation.



0.146 ¢

Sodium chloride 0.715 g Pot assi um chl oride 0.180 g

Sodi um

hydroxide (q.s. (to adjust pHto 6) Hydrochloric acid g.s. (to adjust pH
to 6) Purified water g.s. Total anmount 100 ni

10

ie

Example 2: Ophthalmic formulation

Rebamipide 0.100 g
Partially hydrolyzed 1.000 g
polyvinyl alcohol

Sodium citrate 0.146 g
Benzalkonium chloride solution|0.1 mL

(L0 w/w$%)

Sodium edetate .050 g
Sodium chloride .715 g
Potassium chloride .180 g

Sodium hydroxide s. (to adjust pH to 6)

Hydrochloric acid s.(to adjust pH to 6)

Purified water

Q0 Qe |ololo

S.

Total amount 100 mL

All of the above ingredients except rebamipide were
dissolved in purified water with heating, the resulting
solution was filtrated through an aseptic filter and then
rebamipide sterilized <through aseptic manipulation was
added to the filtrate, and then the mixture was stirred by
a magnetic stirrer to \provide an aqueous pharmaceutical
suspension. The aqueous pharmaceutical suspension was
aseptically dispensed into 5 - 15 mL plastic vessels to

prepare the ophthalmic formulation.



Al of t
wat.er w

added to the filtrate,

stirrer

phar maceuti cal

he -‘above i ngredi ents except rebam pide were dissolved in purified
th heating, the resulting solution was filtrated through an aseptic
filter and then rebami pide sterilized through aseptic mani pul ati on was

and then the m xture was stirred by a nagnetic

to provi de an aqueous pharmaceutical suspension. The aqueous

suspensi on prepared 101t hus was aseptically dispensed into

0.3 - 1 nL plastic vessels for just one use to prepare the ophthal mc

f or mul at

ion. Example 7: Inhalant formnul ati on Rebam pi de 0.500 g

Partially

hydr ol yzed pol yvi nyl alcohol 0.100 g Chl or hexi di ne gl uconate (20 w weg
0.05 nL - Sod|UHBC|§p 146 Iu]§1§ %Ulchlorlde 0.86 ¢ Hydr ochl ori c
aci d q. s=2EE5=&df Water g.s.

Rebamipide 0.500 g

Partially hydrolyzed 0.500 ¢

polyvinyl alcohol

Citric acid 0.011 g

Sodium citrate 0.146 ¢

Sodium chloride 0.715 g

Potassium chloride 0.180 g

Sodium hydroxide g. s.(to adjust pH to 6)

Hydrochloric acid d. S.(to adjust pH to 6)

Purified water g. s.

Total amount |100 mL

10

All of the above ingredients except rebamipide were
dissolved in purified water with heating, the resulting
solution was filtrated through an aseptic filter and then
rebamipide sterilized through aseptic manipulation was
added to the filtrate, and then the mixture was stirred by
a magnetic stirrer to provide an aqueous pharmaceutical
suspension, The agueous pharmaceutical suspension was
aseptically dispensed into 0.3 - 1 mL plastic vessels for

just one use to prepare the ophthalmic formulation.

Example 4: Ophthalmic formulation

Rebamipide 0.500 ¢
Partially hydrolyzed 1.000 g
polyvinyl alcohol
Citric acid 0.011 ¢
Sodium citrate 0.146 g
Sodium chloride 0.715 ¢
Potassium chloride 0.180 g
Sodium hydroxide g. s.(to adjust pH to 6)
Hydrochloric acid g. s.({to adjust pH to 6)
Purified water g. S.
Total amount |100 mL

All of the above ingredients except rebamipide were



Total anmount 100 ni 20 Al'l of the above ingredients except

reham pide were dissolved in purified water with heating, the resulting
soluti-on was filtrated through an dseptic filter and then rebani pi de
sterilized through aseptic manipulation was 5 added to the filtrate, and
then the m xture was stirred by a nmagnetic stirrer to provide an aqueous
phar maceuti cal suspension. The aqueous8 pharmaceuti cal suspensi on was
aseptically dispensed into 10 - 50 ml plastic or glass vessels to prepare
the inhalant formulation. In case of 10 using the inhalant formulation, 2
- 3 nL of the inhalant fornulation should be injected into a nebulizer with

360 OPPeL SRS AN hep, Lonale .sgbwdbea@%a%‘)g N RATEE
polyvimoalaohal 0500 SopsCl sl e usgnl LA Ouge
rebamipide sterilized through aseptic manipulation was
added to the filtrate, and then the mixture was stirred by
5 a magnetic stirrer Eo provide anh adueous pharmaceutical
suspension.  The aqueous pharmaceutical suspension was
aseptically dispensed into 0.3 - 1 mL plastic vessels for

just one use to prepare the ophthalmic formulation.

10 Example 5: Ophthalmic formulation

Rebamipide 1.000

g
Partially hydrolyzed 1.000 g
polyvinyl alcohol
Sodium citrate 0.146 g
Sodium chloride 0.715 g
Potassium chloride 0.180 g
Sodium hydroxide g. s.(to adjust pH to ©6)
Hydrochloric acid q. s.(to adjust pH to 6)
Purified water g. s.

Total amount 100 mL

A1l of the above ingredients except rebamipide were
dissolved in purified water with heating, the resulting
solution was filtrated through an aseptic filter and then
rebamipide sterilized through aseptic manipulation was

15 added to the filtrate, and then the mixture was stirred by
a magnetic stirrer to provide an aqueous pharmaceutical
suspension. The aqueous pharmaceutical suspension was
aseptically dispensed into 0.3 - 1 mlL plastic vessels for

just one use to prepare the ophthalmic formulation.



- (g.Ss. (to adjust pHto 6) hydrochloric acid g.s. (to adjust pH to 6)

- Purified water g.s. Total anmount 100 niL Al'l of the above

i ngredi ents except rebam pide were dissolved in purified water with
heating, the resulting solution was filtrated through an aseptic filter and
t hen rebani pide sterilized through aseptic manipulation was 21 added to
the filtrate, and then the m xture was9stirred by a magnetic stirrer to
provi de an aqueous pharnmaceutical suspension. The aqueous pharnaceuti cal
suspensi on was aseptically dispensed into 0.3 - 5 nlL plastic vessels for 5
just one use to prepare the inhalant fornulation. In case of using the

I nhal ant fornul ation, all anmpbunt of the inhalant fornulation should be
injected into a nebulizer, optionally diluted with other inhal ant

formul ati_gn physj ' L ne, ayed and then inhaled by a patient
10t o be Igé%m—%i%t-gr' eggﬂgg%%ﬁ%séf@atﬁgﬁwl ation Rebam pide 5.000 g

Parti al || rebyaipliyized pol yvi nyl al cohol 120000 g
Partially hydrolyzed . 11.000 ¢

polyvinyl alcohol
Sodium citrate

.146 g
Sodium chloride .715 g
Potassium chloride .180 g

Sodium hydroxide
Hydrochloric acid
Purified water

s. {(to adjust pH to 6)
s.{to adjust pH to 6)
S.
Total amount 100 m

Q QL jolo[o

All of the above ingredients except rebamipide were

dissolved in purified water with heating, the resulting

5 solution was filtrated through an aseptic filter and then
rebamipide sterilized through aseptic manipulation was
added to the filtrate, and then the mixture was stirred by

a magnetic stirrer to provide an adqueous pharmaceutical
suspension. The aqueous pharmaceutical suspension prepared

10 thus was aseptically dispenéed. into 0.3 - 1 mL plastic
vessels for Jjust one use to prepare the ophthalmic

formulation.

Example 7: Inhalant formulation

Rebamipide 0.500 g

Partially hydrolyzed 0.100 g
polyvinyl alcohol

Chlorhexidine gluconate 0.05 mL
(20 w/w%)

Sodium citrate 0.146 g

Sodium chloride 0.86 g

Hydrochloric acid g. s.(to adjust pH to 6)
g
1

Purified water . S.
00 mL

Total amount




g Car boxyvi nyl polymer 0.500 g Benzal koni unthl oride (10 w w4 sol ution
0.1 mb., Sodiumcitrate 0.146 ¢ Sodi um chloride 0.600 g Sodi um
hydroxide q.s. (to adjust pHto

20

All of the above ingredients except rebamipide were
dissolved in purified water with heating, the resulting
solution was filtrated through an aseptic filter and then
rebamipide sterilized through aseptic manipulation was

5 added to the filtrate, and theﬁ the mixture was stirred by
a magnetic stirrer to proﬁide an agueous pharmaceutical
suspension. The aqueous pharmaceutical suspension was
aseptically dispensed into 10 - 50 mlL plastic or glass
vessels to prepare the inhalant formulation. In case_of

10 using the inhalant formulation, 2 - 3 mL of the inhalant
formulation should be injected into a nebulizer with a
dropper, sprayed and then inhaled by a patient to be

administered.

15 Example 8: Inhalant formulation

Rebamipide - 2.000 g

Partially hydrolyzed 0.500 g
polyvinyl alcohol

Chlorhexidine gluconate 0.05 mL
(20 w/w%)

Sodium citrate 0.146 g

Sodium chloride 0.86 ¢

Sodium hydroxide g. s.{to adjust pH to 6)

hydrochloric acid g. s.(tc adjust pH to 6)

Purified water d. S. '

Total amount 100 mL

All of the above ingredients except rebamipide were
dissolved in purified water with heating, the resulting
solution was filtrated through an aseptic filter and then

rebamipide sterilized through aseptic manipulation was



6) Purified water g.s. Total anmount 100 ni - The pol yvi nyl
algohol was dissolved in half of the predeterm ned anmount of purified

wat er', rebani pide was 15 added thereto, and the mixture was stirred with a
nagnetlc stirrer to prepare an aqueous pharnmaceutical suspension.
Separately, carboxyvinyl polynmer was dissolved in the residual purified

wat er, and then the other ingredients2Wwere added to the solution to prepare
a solution containing 22 carboxyvinylpolymer. And, t heaboveaqueous

phar maceuti cal suspension and the above sol ution containing carboxyvinyl

pol ymer were m xed wherein the pH was adjusted and the m xture was

| _
Above wndorer & Ehes i T508 %525%”?. Bbren uientifee JBBE SEAT B40. "G

E?Bgtj)l gt | Onmaﬁgr?gtmgl de.2,900.9 Factial Ly hé/&gé)élygeghg%x&wicﬁ cohol

suspension. The aqueous pharmaceutical suspension was
aseptically dispensed into 0.3 - 5 nL plastic vessels for
5 just one use to prepare the inhalant formulation. 1In case

of using the inhalant formulation, all amount of the
inhalant formulation should be injected into a nebulizer,
optionally diluted with other inhalant formulation or
physiological saline, sprayed and then inhaled by a patient

10 tc be administered.

Example 9: Gel formulation

Rebamipide 5.000 g
Partially hydrolyzed 1.000 g
polyvinyl alcohol
Carboxyvinyl polymer 0.500 ¢
Benzalkonium chloride solution| 0.1 mL
(10 w/w$)
Sodium citrate 0.146 g
Sodium chloride 0.600 g _
Sodium hydroxide g. s. (to adjust pH to 6)
Purified water d. s.
Total amount 100 mL

The polyvinyl alcohol was dissolved in half of the
predetermined amount of purified water, rebamipide was

15 added thereto, and the mixture was stirred with a magnetic
stirrer to prepare an aqueous pharmaceutical suspension.
Separately, carboxyvinyl polymer was dissolved in = the
residual purified water, and then the other ingredients

were added to the solution to prepare a solution containing



Car boxyvi nyl polynmer 0.500 g Benzal koni unthl ori desolution (10 w w4 0.1
., Sodlun1C|trate 0.146 ¢ Sodi um chl oride 0.200 g Sodi um hydr oxi de
g.s. (to adjust pHto 6) Hydrochloric acid g.s.(to adjust pHto 6) Purified
wat er d.s. Total anmount 100 ni

22

carboxyvinyl polymer. And, the above aqueous
. pharmaceutical suspension and the above solution containing
carboxyvinyl polymer were mixed wherein the pH was adjusted
and the mixture was gelatinized to prepare a gel
5 formulation. The gel formulation obfained above was filled

in 3 - 20 mL plastic or aluminum tubes.

‘Example 10: Gel formulation

Rebamipide 5.000 g
Partially hydrolyzed 2.000 g
polyvinyl alcohol
Carboxyvinyl polymer 0.500 g
Benzalkonium chloride solution| 0.1 mL
(10 w/w%)
Sodium citrate 0.146 g
Sodium chloride 0.200 ¢
Sodium hydroxide g. S. {(to adjust pH to 6)
Hydrochloric acid g. s. (to adjust pH to 6)
Purified water g. s.
Total amount {100 mL

The polyvinyl alcohol was dissolved in half of the

10 predetermined amount of purified water, rebamipide was
added thereto, and the mixture was stirred with a magnetic
stirrer to prepare an agqueous pharmaceutical suspension.
Separately, carboxyvinyl polymer was dissolved in the
residual purified water, and then the other ingredients

15 were added to the solution to prepare a solution containing
carboxyvinyl polymer. And, the above aqueous
pharmaceutical suspension and the above solution containing

carboxyvinyl polymer were mixed wherein the pH was adjusted



The pol yvi nyl al cohol was dissolved in half of the 10 predeterm ned anount
ofupurlfled wat er, rebam pi de was added thereto, and the m xture was
stirred with a nagnetlc stirrer to prepare an aqueous pharmaceuti cal
suspensi on. Separately, carboxyvinyl polynmer was dissolved in the residual
purified water, and then the other ingredients 15were added to the sol ution
to prepare a solution containing carbdXxyvinyl pol yner. And, t heaboveaqueous
phar maceuti cal suspension and the above sol ution containing carboxyvinyl
pol ymer were m xed wherein the pH was adjusted 23 and the m xture was
gelatinized to prepare a gel formulation. The gel fornulation obtained
above was lled in 20 n1 Ia c.or n1nun1 ubes. 5Exanp
O nt nent ¥ gjlr nueta? i on ’ht am p| Q Bﬁtlnb%lr | al Py k’ alryzec? po(%yw nyI
al cohol 100 Pur|f| 0 hIor 1 hyl
% l%t @ggr a% f%rrbx%ga’gl%ﬁ agge wgg fgl%é

par aben ropyl Te pe ro um q.
in 3 - 20 mL plastic or aluminum tubes.

5 Example 11: Ointment formulation

Rebamipide 0.200 g
Partially hydrolyzed 0.100 g
polyvinyl alcohol
Purified water 0.500 ¢
Sodium chloride 0.001 g
Methyl paraben 0.060 ¢
Propyl paraben 0.015 g
White petrolatum Jd. s.
Total amount 100 g

Polyvinyl alcohol and sodium chloride were dissolved
in purified water. Thereto rebamipide was added, and the
mixture was stirred with a magnetic sfirrer to prepare an
aqueous pharmaceutical suspension. _Alternatively,= white

10 petrolatum was warmed. to be melted, and thereto methyl
paraben and propyl paraben were dissolved. Optionally

cooling, the aqueous pharmaceutical suspension prepared

above was added to the mixture. And the mixture was
homogenized to prepare an ointment formulation. The
15 ointment formulation obtained above was filled in 3 - 20 mL

plastic or aluminum ointment-tubes.

Experiment 1: Long-term stability test

The ophthalmic formulations of Examples 5 and 6

20 prepared above were stored under the condition of



Total anount 100 g Pol yvi nyl al cohol and sodium chl oride were
dissglved in purified water. Thereto rebam pi de was added, and the m xture
was stirred with a nmagnetic stirrer to prepare an aqueous pharnaceuti cal
suspension. Alternatively, white 10petrolatumwas warnmed to be nelted, and
t hereto nethyl paraben and propyl paraben were dissol ved. Optionally

cool ing, the aqueous pharnaceutical sikpension prepared above was added to
the m xture. And the m xture was honogeni zed to prepare an oi nt ment
formul ati on. The 150i ntnent formnul ati on obtai ned above was filled in 3 - 20
mL plastic or alum num oi ntment-tubes. Experinent 1: Long-termstability
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results e survival rate of rebam pide, osnotic pressure, pH, and nean

partdcl e §ige wWebgesati $&hefaddt ezt tIoeniteria (survival rate of
rebam pi de was 90% or hi gher, osnotic pressure was 245 - 325 nOm pH was 5
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confirmed that rebam pide in a fine-particle state can be stored as a
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agglutination under the long-termstability test. Experinent 2: Measure of
mean partdl ers Zzesults of the sUbeiwispeitss afs rcbeanplide]l20andt Conpar ati ve
Exanple 1) 20 shown in Table 1 were prepared according to the follow ng
procedur eprdddigte, 0fpmgl | and hRehngpeaditénie atirer wdwan sabbddipdewiele war nmed
to be dissolved in purified water. To the solution then was added

rebadi pi dehe and ttehrd am(stiuvévahsrate roedeeianigome ermgseP@ttupe hoghdrhour with
a magnetic 25stirrer (TeflonTmstirrer 30 mm about 500 rpn) to prepare 25
a suspensosmottitepewissuTeewpar L6l e SR2embf, r pBawepi Be—i ih, t Ard prepar ed
suspensi on was neasured using a | aser diffractoneter (Shimdzu SALD-3000J).
Tabl e 1 Ipapredilentsize oy n@il at rod Branpl etdgordingly, it has been

confirmed that rebamipide in a fine-particle state can be
stored as a stable suspension of rebamipide fine particle
15 without decomposition or agglutination under the long-term

stability test.

Experiment 2: Measure of mean particle size

The suspensions (Example 12 and Comparative Example 1)

20 shown in Table 1 were prepared according to the following
procedure. First of all, the ingredients other than
rebamipide were warmed to be dissolved in purified water.

To the solution then was added rebamipide, and the mixture

was stirred at room temperature for 1 hour with a magnetic

25 stirrer (Teflon™ stirrer 30 mm, about 500 rpm) to prepare



Conpar ative Exanple 1 rebam pide 1.000 g 1.000 g partially hydrolyzed
poLyV|nyI al cohol 1.000 g - Hydroxypropyl methyl cellul ose(60SH4000) -
O.SOb’g Sodiumcitrate 0.146 g 0.146g Sodiumchloride 0.715 g 0.715 g

25

a suspension thereof. The particle size of rebamipide in
the prepared suspension was measured using a laser

diffractometer (Shimadzu SALD-3000dJ).

Table 1
Ingredient - Comparative
fog Formulation Example 12 Example 1
rebamipide 1.000 g 1.000 g
partially hydrolyzed
polyvinyl alcohol 1.000 g -
Hydroxypropylmethyl _ 0.300 g
cellulose (60SH4000)
Sodium citrate 0.146 g 0.146 g
Sodium chloride 0.715 g 0.715 g
Potassium chloride 0.180 g 0.180 g
Sodium hydroxide g. s. (to adjust|g. s. (to adjust
pH to 6) pH to 6)
Hydrochloric acid g. s. (to adjust|g. s. (to adjust
pH to 6) pH to 6)
Purified water d. S. g. s.
Total amount | 100ml 100ml
-5 The results are shown in Figure 1. The "A" in Figure

1 indicates the particle distribution of rebamipide
suspension in Example 12, and the "B" indicates the
particle - distribution of rebamipide suspension in
Comparative Example 1. From the results, it has been
10 confirmed that rebamipide is dispersed at the particle size
of 1 ym or smaller When stirred with a magnetic stirrer in
the presence of polyvinyl alcohol, and then rebamipide in
the suspension is dispersed as a fine-particle state (see
Table 1, A). On the contrary, it has been confirmed that
15 rebamipide is dispersed at the particle size of 30 um or

larger when stirred with a magnetic stirrer without



Pot assium chloride 0.180 g 0.180 g Sodium hydroxide g.s. pHto (to 6)
adj,ust.g.s.(to pHto 6) adjust Hydrochloric acid g.s. pHto (to 6) adjust
g.s.(to pHto 6) adjust Purified water q.S. g.S. Total armount 100ml
100nmL
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polyvinyl alcohol, and then rebamipide in the suspension is

in an agglutinated state to form a secondary particle
thereof (see Table 1, B).

According to the above-mentioned results, it has been

5 clarified that rebamipide can be 'dispersed as a Iine-

particle state without using a - special

dispersing/suspending device for strong stirring when using

polyvinyl alcohol.

10



5The results are shown in Figure 1. The "A" in Figure 1 indicates the _
paLtjcle distribution of rebam pide suspension in Exanple 12, and the , 93"
i ndi &4t'es the particle distribution of rebam pide suspension in Conparative
Exanmple 1. Fromthe results, it has been 10 confirnmed that rebam pide is
di spersed at the particle size of 1 pmor snmaller when stirred with a
magnetic stirrer in the presence of p®fyvinyl alcohol, and then rebam pide
in the suspension is dispersed as a fine-particle state (see Table 1, A).
On the contrary, it has been confirmed that 15rebam pide is dispersed at
the particle size of 30 p.mor larger when stirred with a nmagnetic stirrer
w t hout 26 polyvinyl alcohol, andcaﬂgﬂsrebanipide in the suspension is in
an agglutinated state to forma secondary particle thereof (see Table 1,

B) . According to the above-nmentioned results, it has been
5clarified that rebam pide can be dispersed as a fine- particle state

W t hout using.a spegial_ di er§% qg[ eqﬁ'gﬂg:- ILerdidm Sl Ng$dirring
when usi ng poﬂyvinéﬁ %ﬁggﬁgﬁ. 1 f%H%@AI fgyﬂdifrAnI% J%ousasuspension

conpri si r h Pl pol yvi nyl al cohol. 5 2. The aqueous
suspensig%ﬂaﬁggggi%?%o?ﬁgfher conprising a sodium salt conpound. 3.
The aqueous suspension of claim1l or 2 wherein 10rebanipide is in 0.1 - 30
w v% and pol yvinyl alcohol is in 0.1 - 4 wv% 4. The aqueous
suspensi on of ,any eRe Ofxfled®® luspensWBhch ds am Lpht hal megrgesul ation.
15 5. A process for the preparation of an aqueous suspensi on

conpri si nghfghangl desowhiehs §PEPELHSSUnd. (1) the first step: mxing
wat er and pol yvinyl al cohol to prepare a aqueous sol ution containing

pol yvi nyl al cohol, 20and (2) the second step: adding rebam pide to

t he aqueous sol ution containing polyvinyl alcohol given in the first step
and m xi ng the.m xtriee dfme@uee dlpapienusoSuspaisi an conpr whengin
r ebam pi de.

10 rebamipide is in 0.1 - 30 w/v% and polyvinyl alcohol is in

0.1 - 4 w/vs.

4. The aqueous suspension of any one of claims 1 - 3,

which is an ophthalmic formulation.

15
5. A process for the preparation of an aqueous
suspension comprising rebamipide, which comprises
(1) the first step: mixing water and polyvinyl alcohol
to prepare a aqueous solution containing polyvinyl alcohol,
20 and

{2) the second step: adding rebamipide to the aqueous
solution containing polyvinyl alcohol given in the first
step and mixing the mixture to give the aqueous suspension
comprising rebamipide.

25



