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DESCP, | PTI ON AQUEQUS OPHTHALM C SUSPENSI ON OF
CRYSTALLI NE REBAM PI DE 5 TECHNI CAL FI ELD The MMIUWM‘"
invention relates to an aqueous ophthalmc su

product which does not need to be re-di spersed and159159*
exhibits a remarkabl e transparency and stability,

conpri si ng rebani pi de PEREFRERTIRane:

2- (4-chl or obenzoyl- 10 am no) - 3-
(2-quinoior_-4-yl)propionic acid" as an active
AQPEPET | QPHTHAIM Ca SUSERYS 100y  omreHestAimg REsAMTIPTDE

BACKGROUND ART Rebam ni de or the salt thereof, whi cﬁ

is an active 15 ingredient in the aqueous Suspension
TECHY heAl rveEgp on, is known as a useful antiul cer

drug,. I n addition, rebani pide has an increasing

act i OF° of *GBBTMetCkel FEHRFRFty T ey, amuedncr eashBfaimic
s@Eh 41064 of S&Sc4 NyeYen |.ncreasin agtion of __

| acri mal _f‘ﬁgﬁi%,§ aﬂvgi %%; %E%r?aaq?ér{]ea%y“?(nlé%nbasrﬁﬁdé'ﬁBﬁFsea
apP fFRIRERR i g digagkePle. e ttmsmyemyNdeare stability,
- A-Q-301866) . Sugi npt g _and Hirakawa reported on a

c%%}?higsdg?%r lvgrg%%%’%%gq‘éhﬁ%qam al'fBa’ clydtarhlappeanzoyli-
agonp) + 362 - qelidiain-zi-ng ) 8 rwd #imisol ublgysal i, gi %lgn Active
Jroman insol uble acid _conpound and a base with an T

AT Tt hfTHt Es dIfcEC6f TRT2 3Bl AARurdogpoand and/ or a

surfactant (JF--A-50-121414) . In addition, Hirakawa

et al. detailedly reported on a mcronization of
BAXEFROVED AR t hr ough the above process [ YAKUGAKL

ZASSHL  2PR2{ <] 5=-959 (1982).,. ibidem 103(6) 690- 695

, (19?%? i bi é&egm %03(“%1) éle_ts- 1278 C198312* Ghd1 f biddenz Bl ve
Al I10 119101008 ] = Bpdtmomnin Hd ey Eon, 1s
g % egﬁ)oggFEl.f alto %“rﬁ'y St “Faxi minfddtplani nFebanieids
hayveragencpersind easiizen td Ogl@iﬂlébec@ppv@erpgiﬁfﬁi% sve, an

L YAKIGAL TL. ZASSHI . X111111L1TTVIITITM LT VI ]
lérﬁ%ﬁ‘ﬁb&g PR (°f>1<m)u°©‘f- 6% M8 RONE anShporetshbhg action

oal 3acrepal t €0u0f, aand has been already known as an agent

I

for treating dry eve, i.e, dry eve syndrome {JP-A-5-301866) .

Sugimotc and Hirakawa reported on a method for
providing a fine-grained crystal, wnich comprises
neutralizing a2 water-soluble sal<- given from an insoluble
acid compound and & base Witk an acid in the presence of a
polymer compound and/or z surfactant (JP=A-50-121414). In

addizion, Hirakawa e> al. detailedly reported or a

micronization of oxolinic acid through the above process

[YAKUGAKU ZASSHI 102(10} 251-959 (1982), ibidem 103 (6) €90-
625 (1983), ibidem 103(l11! 1215-1218 (1983), and ibidem
103(11) 1190-1194 (2983)]. Furthermores, Hirakawa ot a:.
reported that they managed to micronize phenytoin and

phenobarbital to onlv at maximum

W

to 4 ur of the avarage

Y“%".ﬁa '; =~ Y o 3
particle size through the above brocess [YAKUGAKU ZASSHI

—_—

IR

*G00002*



“

-

20

)
w

30

met hod for mcronizing an insol ubl e compound which is
soluble with acid or base, by neans o- neutralization
(JP- A-55-139319) 5 Pranab Bagchi et al. reporter on a
method for preparing a nanoparticle, which conprises
di ssolving a pharmaceutical ,conpound wth a base and
‘neutralizing it wth an acigl in the presence of a
19Gritacymddi f y1 A84ahent Sand eesusfacexlast i vabbPfed on =
genl; (LS Patents 5,560,932, . 10 S7, 662, 883,  66;,,
m%?%,g“aﬁ 71%?l‘§f§5*55,&sngrreﬁt‘i onBECHERYVR, THePGHschodhion is
sphepaei Agth bepe- ogr vased efiysiahs WA gl QIRL i, SE$, (TB-
}qut_tgggzgng a water- soluble sal given froman acrd
conpotnd-ahd a base with an acid in the Presence of a
pol yreangonpOsgEnandior ayis aclant, is_a known = _
prior art. I—Iomgver, as s%&?vn ?Ef)§héé§ab%%e exaftpres9 of 0%
PHREBATVLDS n_2 a@@noDREvélsaiehi t ahicht heompd 5 28G5 Z€nc &
el y_de ~the type of conmpound, so it is
p%%xgé?%@%iré%fd@éﬁﬂp é‘si"gle%%/ fhetF hefBCndtedplizing it
wéthiharaﬁ&ﬁOHKB'ﬁm@uﬁréﬁ@ﬁﬂépbﬂeaUBhEEaB@mhoﬁffyinc agent
sgenera:, 20 even if the micronizationis led to ~ "~
sub- i cton 1evel st ¥usdfsion (Wl | Paxkhbst &, WhL%E52,
tmicbkysEBat 3y €65 arTor ddly, 7tdhee,has no been any
report about a method to prepare a solution having a
hi gh™tr 3R paPRAcy 238GVEabltasf aredist Mamimrenteaias a Fine-
ksgkased- he Lpventi u er,_there has not 23
g%ree‘n_an reypé;ﬁ abgﬁi ?ret Egﬁpgﬁg%)?epﬂa“r“et*f" nsFon¥ater-
Sﬁéqughaa%@ r@pﬂ;@n notgm mrgradircamn@b&ﬁ@g aEM LhBa¥8Yiwish an
that the _.pH the suspension prepare )
aE?VstaTl i“zf%ti %rlf “uss@%Va'dj gst el tBPYHST SPFPCHER thed/or a
smrxhotanis st id rietbvandi-tior dizsper gggdevEUrt ber gg&gn in
sbhere has not been. anﬁ_ reggrt_ 30 about a nethod to
prepar e a suspension HATFAGOE" nePREd| Phersa iiredyed
mh cans pAsENEYe Pynaddi 44 pnal HRhYKZEAY-RLOLESS. - - :
Additional ly,. there ,h%;fnot ‘bg}gnbgn§ﬂfe5 TT about & wne
“fethod® P8%pr &fard Aieedie cristidlesof tehaniyime not any
shavigg as=patte et wesn . t:he J.ong .gage_length and the .
short gage Ieng%ﬁ#s_ ‘not Elgjgs#“t ﬁ%ﬁ“ﬂ", WATch exhi Bz~
S¥BRcirfi ¢RFr SPANSAeE ORDILSCLIGESURE Grud-MINBrON evel, the

suspension will exhibit z white milky feature; accordingly

ne

t

ne

ct

there has not been anv repor: about = method to prepare &
sclution having a high Transparency suitable for ophihalmic
use as disclosed in the invention. Further, there has not
beer any report abou: z method to brepare =z suspension

having a surprisingly high transparencyv by the way tha*: tne

PE of <The suspension prepared by crystalliza<ion is
adjusted to 3 - 7 and then the mixture is stirred and/oxr
dispersec. Furtnermore, there has not beer anv report

about a method to prepare & suspension having a markedly
more improved transparency by additional dialyzing process
Additionally,. there has not been any report about &z method

to prepare z needle crystal of rebamipide having & ratio
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5 Rebam pide is soluble in a basic aqueous sol ution,
but the solubility of rebam pide in. a neutra
solution is too low on. the other hand, a high-pH
eve drop is not suitable for a disorder which

i nvol ves injury of keratoconjunctiva, e.g. dry eve.
Addi tionally, even in case of a basic 10 sol ution
begmeginichg debgrigade desndidie saystak ehorebadiRi d8ngen is
Ay ;he _og a5|gnal%¥ﬁdggosLted Wi th ease and hence i
IS ThoughtTt hat VEhe! detfetdbheft SBECE AEC agtartamsrency .
ophthal mc product of rebam pide is difficult.
JF-L-9-301866 di scl oses a neutral aqueous suspensi on

DS CEORVBE nPRgINEBYALPN de, but the suspension may form

a pregLpibake kaver; n standing.for a long period.
_Thereﬁoye,?tﬁe %%sgéﬁgggh'ﬁ%e%gb?glbeagﬁﬁﬂ&ﬁwqﬂﬁqblpﬁ' but
féxedeﬂow_p@lbmfrgfdltmimggde{ Eizadﬁlt h:egﬁﬁﬁugelution is too

spepsi on_product, —may be though 0 have sone o

rer ?’?s Beop ExanPfR™suf fet PAP20°Y G Ur e tvissiionble
Tnd anakiseg ceQnEA & rSR0bS N Ay OIS WED: jun ot va
e§p|IILpg Eﬁ% suspensi on, because the suspension - !
prrodutiy i $Y& -whi t&ASphitFEH e s@Fpension.cafier ef oree, basic

ddiuiasrbeen desi:hed L0, deyel an. . opht hal m c .product .
cont.ai ni ng rebanigide, mhrgﬁﬁgs =95 U%%gb%gggryrFBaﬂéplqe

Ny dPspersedlonasly teansparenoyiEnoughet @nbe nence it is

aghesabls, feel.; L, US] and exhibits neutral to .
Vegkly éﬁ?%Tc p géf'igE|%?UrélthénﬁergﬂBﬁ%ﬁ?uﬁﬁﬂﬁvélmlc

rgfodactpafi eabasipiési by dirom diy: eye. The present
invegggtggbggg gxtenvaeIZ studied to  3C reach the

abové& o] 8ct VaRa°t e SHETEST GunEe ¥ hak! andagoBBUSUSDERS oD
aphtziabi it Cc sUsPRDSLEN, CaRtal ning T (W oIl iLeh - .
£xhi.bi. s _a preferable re-disoersibi Wtfgéﬁ%mgﬁg rorm
S revEATEr andyarendPeicotandingd hier expectang onpeaiod.

hererepal ednby siiskeRgidt Aeclfd ne of .Lhe compounds_
sel ect ed ffon1matér-solub[ee %o?%nngSgﬁé“guW?éttéﬁt%TQer
2%1%ﬁnﬁﬁﬂﬁ%%ﬂﬁﬁﬁQ9~solB@i@@@iahdn,aﬁanUeusﬁeﬁQL@ﬁipﬁoduct

ntRi RhpgqR:- Wt ef ;50! uhle salt of rebam pide (with
Itgf%posure to uItras%ﬁlcg§%Vé%ﬂ?J§a§%d‘ﬁbonéﬁmpﬁé fewrering

Friondi e rechevpsésentarichvieaking hamebeen: €OMBLbet€d.on the
cE%et:fsn%ﬁgI*l SB_EE !qug_:f eghé osuasrla ean uj_eoorlfI ,S bseucsaelesrr]es It%r; suspension
product is a white ophthaimic suspension.

Therefore, it has Dbeen desired to develop an
ophthalmicz proauc: containing repamipide, wnich is
unnecessary tTo Dbe re-dispersed, has =z transparsncy enough
to be agreeable feeling on using, and exhibits neutral to
weakly acidic pE not to injure the keratoconjunctiva of a
patient suffering from dry eve.

The present inventors have extensively studied <=o
reach the above object and then have found that an aqueous
ophthalmic suspension containing rebamipide which exhibi-=s
& preferaple re-dispersibility and an improved transparency

contrary tTo his expectation car be prepared bv mixing a<
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contai ning crystalline rebam pide suitable for eye

drop, which conprises a mxture of an | east one of

t he conpounds sel ected from wat er-sol ubl e pol yners and

surfactants, an 0 aqueous acidic solution, and an

aqueous solution containing a water-soluble salt of

rebami pi de. The invention al o relates to the

feddtowbng: d¢he rakoves syuspensi on cgnt

crystal line rebanipi g mhe?eléﬁ@t he pcl.i| \iaﬁﬂeq‘?gsu L soluble
TEd 3% t fler Fagigeteh Al Bouepuw Bhldlbasewuthlan, and

Augeuscgpht UspgNsi on gontai ni.ng stalline
reba%uplode V\%?ic‘{?lfogsprgg tci %{1 & %hy*adti| n'g' 50 ﬁ'@é &t oSthe ©f
%W@FH—@?GO@@-L@U%@DSHOB to Lald:}:r:tEEEIorﬂ_r R@.V%;'. ,Ba%cd upon

S [ nd/or _di zing, the mxture, and then
Tg{d" %:htr“?rfgl%p %85 9‘“7 %/ﬁﬁje 8 u?f’?ﬂgl?]ﬁek%%ﬁ@éﬁ g e ted.

of e pikeerdtddd 5 rel2Bd W ¥); the s Qﬁe’olug AU 51 on
quh_t hal.m ¢ suspension containing crysta
A Rde SRYSIRS <06 cerlkI BRI BY %lléddﬂﬁg Tmrbaseet drog,

whierah -AGUR0US s yspensiLen 1o [us pH,to 3 - 1,

di spersing and/ or dial yzi Eg the lrr'r—l"j%( “urotél {PRefe compounds

SRljarstscngt poie t basm-srbhwdladjpmsmmu;_t henCopeenseatihof, ar
Jaqﬂg ide (W v and 30 filtrating

%ue m x{glﬁgqf“orggsgé%?ﬂ zaalﬁ ofi™ ﬂ%°%%bv%’%h1%é’6h§onualn“n0

opfeteal-mod ublepenst oas costianbRge . crystal | i ne

reba@ i de _wher ein ;he concentration o rebam pide in

the SUSpension-CBneft rateithy thetir afgigiowing:

adj usired £800e 5 aguSoUs ( WiBp ¥k L s purihigd, #% 181050

above agueous suspensi on containing crysta -
e "RIFEFEFN“RACLR(IRROUS Suspefisi Tt afo the range o

3:r_ys7tgjlﬂbne pzéRam pi de has a transmi ssion factor at

640 rmof not less 5 than 20 and the above aqueous

opht &% ¢ 23U onceH@lNing oupskakiéme containing

dehaninide WasLelp: khe shape; of the crystalline

adding a base toc the above agueous suspension to
adijust pE to 2 - 7,

dispersing and/or dizlyzing the mix* ura, and then

adjusting pH to 5 - 7 and adjusting the concentration
of rebamipide to 0.5 - 5 & (w/v);

the sterile agqueous obphithalmic suspension containing
crystaliine repamipide which is producibie by

adding a  basz to the above agueous suspension o
adjust pE to 3 - 7,

diswmersing and/or dialyvzing the mixture, then

adjusting pH to & - 7 and adjusting the concentration
of repamipide to 0.5 - 5 % (w/v), and

-’:.'"-— -

filTrating the mixture for steri Llization;
the above agqueous ophthalmic suspension containing
cryscalline rebamipide wherein <the concentration oi

rebamipide in the suspension concen-rated by the dialysis
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rebam pide is a regular needle crystal having a | ong

gage length of less than 1000 nm and a short gage

l ength of less 10 than 60 nm provided that the ratio

between the | ong gage |ength and the short gage

l ength is not less than 4. Fuyrthernore, the invention

relates to a nmethod for preparing an aqueous

sispedgsordotochyst-al 3 ihe(w ebam piide - comRy i sing |

m xing; at l.east one of the conpounds selected TI5'from

wat er -0l UBPE poFFHBPYS arftt SReTFHErantsitam AgeatS s ta 1 ine

aebaing ps gk Ut iaihe iand-13n & sglytion containing a

wat er - - sql ubl e salt of rgggrﬁ%p%%de%ﬂ%ﬁléstlﬁ&d Por “rystalliine
PrefatPREcahasagquesasSophs hahntecteuSPENSI0Nm o notr 1ess
eppkabpi @g grystalline rebam pide, conprising 20 B
addin%_a ase to the agueous suspension prepared by

t he abbve almttmd agneadsussppinh Om 3. - ' sing . . .
andlor.dialyzing the mxture, and theSEJSpgjléﬁ%Qg)trr‘i nﬁgﬁfa*nlng
075 -2 7" BRd" FeFtet Hy "R LBh v redieibenofotne crystaliine
rebamipide te Q. FegudabtWnbsg@nd a.met had for .

gr eBaFi ng a ster| Iag_- aauec?udsl“op“h%ﬁsa i FVSIhenst R gage
GHEar nPhg ¥y stieatt it G ebarinsi de shoenpghgkngengddi 89 1o
anbasegct ent h Qus .suspensi on prepared by the above
met hod to_ad\%&gﬁﬁ S‘ﬁet 8&% 7= dispdt %%Fg“%?ﬁﬂ/fae long gage
dFRPy2i ARC t Bee nfbaalr gadehdmndd® adj ustki mgSpEtlt,%_ 5,- 7

and agjusting the = concentration of rebanipide fo

0.5 - 5 % (WVv), and f ittt 7175 t Rel#ise ute formethod fox
Breperizat apnaglbeuot Bespéyepti gps ate. definite . -
Eglrnog%h. the 6_.following descri p?i on?{ %le‘zm%‘eonsoam*pme'
suspenst’dh TofitBF nPhg ‘G37st abhé nes rcebanicpirdenefs the oot og
Epventi0ecanibe)pr | xing at |east one of

t he .conpounds sel ec?‘%gf}?%o%wa ér-s 1 (BT €55 Spol §Freradusous
ANY-shr FEtEy aftaquebuscacidic sollution, amgkefling -
RquesUSo B U 1 Qf1 N containing .a.wa ter-soluble salt of”
rebam Di de, and crystallizing the crystalline

rebanfpi #&thod  for preparing an  aqueous ophthalmic

n

sSuspension containing crystalline repamipide, comprising
adding = base to <*he agueous suspension prepared by

the above method to adjust oH tc 3 - 7, -
dispersing and/ox dialyzing the mixture, and then
adjusting pE tc 5 - 7 ancd adjusting the concentration

- 5 % (w/v); and

ot

0f rebamipide toc 0.

& methocd ZIor preparing

1
n
-f
)]
81
1
—
[t
v]
Q
=
1))
Q
=
in
,O
(9]
]
rt
o]
1)
—
H
o
(@]

adding z base to the aqueous suspension prepared bv
the above method to adjust pE to 3 - 7,

dispersing and/or dialyzing <=he mixXture, then

adjusting pE tc 5 - 7 and adjusting the concentration

O repamipide to 0.3 -

(81

£ (w/v), and
riltrating the mixture for sterilization

The ther j tions
n other inventions are definite througn

The
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Furt hernore, the aqueous ophthal m c SUSDeil si on
containing crystalline rebam pide can be prepared by
adjusting peto 10 - 7 and adjus-w ng the
concentration of rebam pide to 0.5 - 5 (wv). The
above-nentioned crystallization o= rebam pide may be
carried out by (_o, mxing af aqueous acidic solution
fAnbat:Abngeatrid5ibgast one of the conpounds sel ected
from water-soluble polyners and surfactants, and an
aquedd§ SoPglEEWS corEPERFgoa watmmisdnibice saltysehliine
Aehanipide,, -orym xi ng.An. 9ugous.%ci di c sol ution and .
an aqueous O_ so %%i %ﬁ cohjtcgpl nrAg & waterREd e Bakine at
Isfzstebant | pide tard c@foaindsastelenteal &hsm CQIRANAS] yh1e
psoe.l ected from wat er - soILI ubl e polymers and surfactants,
or ) i 1Y - dtdouSTacfareCsd| aEi8hccontathbng and
al abeasts o 1af-ildie eenPRUAUSySel eghed. fLamy. s . |- =
vat er.- sol ubl e pol ymers and surfactant S, angméﬁ“ salz ot

84980l FHOn=2Y 2 egitlaichi Ay acwateridohablrepsalibide.
mi-thebani-pi deand, at.d.easo5, 00, 9f . the conmpounds . =
seluect ed from t he sane vv%%eFP%éI?Ubl SuSBqu‘gf’r@Ps CRRgaining
Fsfaétanesrelhpintiid osedd otdmmmqlieousBUisdiee pE to 5
S0 %tnico'éﬁ t,st.._heCI i:_r}l\éenti on_can _be a conventional "acid _
such as Agd‘r ochiori® SOCECI A2 S0P Gri €SREPEPLARt EPCO.5 -
ad& dw/ear boni ¢ acid, phosphoric acid, citric acid and
the | ike . preferably hydrochloric acid. The salt of
r ebariEi GEOVA PRE -IAVERL Fo¥ SRamhyz bl por ABd rabehinide may
m@r@g@&tig@ng{l-:bg§e such as sodi um hydroxi de, potassium
hydroxi de, triethanolamine, tromethanol (tris-
[hdeéXvﬁ@Pﬁ%ﬁﬂ]a%nﬁﬁ@ﬁéﬂham@ﬁdiqnﬁplnﬁﬂun containing at
digt-hagol angsne-and . llglg | ke, and _the salt of sodium
hydr oxi de which'is 5 ‘?/\]/'Iér}&ér-ssél’ubrgcsaﬁorf"s"“a“e'-‘sowﬂle
Rsriererabl yanded sURsbatapide camde anseda@sedhe above:ion
St sfopm or ;a8 a_-fE e. acid, provided, that it should
be used Wi ?h‘”aneéqﬁ?m} 5 G nite T6PAHE1950008 base
when (L1 mS$xusegd aas aardfevee achdicThe1aAwHAt 2Qf aﬁhgqueous
above- mentioned.acid is preferably at |east the anount
6T eqhi PG ETEGt FaliPrE T RB 1 BBbYeSBAS e Thebrpthbde and
atsexkd one of the compounds selected from water-soluble
polymers and suriactants, or

(i1i) mixing an aqueous acidic soiu-ion containing at
least one of the compounds selected from water-soluble
poliymers and surfactants, anc an aguesous sclution
contalining a2 water-soluble salt of repamipide and a:t lesast
one oi tThe compounds selected from the same water—soiuble
polymers and surfactants.

The acid used in the aqueous acidic solution of <he
invention can be a conventional acid such as hydrochloric

acic, sulfuric acid, nitric acid, carbonic acid, phesphoric

—

acic, citric acid and the 1like, preferably nydrochloric

acic.

The sait oI rebamipide in the invenZion mav be formed
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m xi ng the above sol ution preferably includes, but is

not limted to, a m xing-procedure acconpanied wth
shearing force, in a stirring/dispersing nmachi ne

which is conver_ -ionallv used for pharnmaceuti cal

formul ati on such as a di sperse=, a homom xer, and a
hormgenl ze=. Additionally, the method may include a
Vé’-x@osme teNVERTESDN ¢c ave atuthe J¥ xqw;p;&-pcqg.\;dromdc
I;I' ter- soV bol e oI yner. or. surfact ant of the

i nvent| on i'nctudes “’f or — eI LR nyFramedasiol (<ris-

Bﬂydgukvm&yhﬁQgﬂmlﬁehbuh@ﬁ@),hﬁdﬁ@ﬁﬁ§ﬁhyl?£§#}éﬂ *5%1ine ang

met hyl . cel | ul ose, hvdroxypropyl net hyl ose
6T vui k¥ - 35\ r o dciid - pofyetdfimnengiyopide whick is a
wMAGT-Q@0 Gha cPAMgor hat £ 88, - spdi ym.gar b%%rret h}{l
cel | ul ose, carboxvvinyl oolvmer , ~water
®IRd o%%nbﬂ%o@p@ﬁﬁcmﬂidﬂr ofgrm sul faat ez $0EEURCi2D provided
nat e, oxyet hvlene- pol voxy ropV| ene gl ycol
eang 761 ?glgi%e \é viene T-160%F FAVSYFEoRA eperd @0] the

Egdq;&ceolqas&olwnmx ¥AVis usad as a free acid. The amount of
st hyl. ene|'_1961_po| voxvpr.opyl ene[ 6?] gl ycol ;, -
pol Y&t IFFen@ SRy dfFdGenat & SCESES Yoidt 4@ast the amount

Pohyidedyebhybene mxdgoggnaégg < CasLor ol yo>‘<=v .
40 stearate and tahe I'ike. A ncsg&?he%a OSTé ég) SEE, Tor

Ry H X yPro rAR EL h§PLueken upaséer@@l*esmuudos, but is not
MW 10 1 dgn oLxyet th e (OXYpI opyl ene
e L P e R e

| ycol are prefer “and fore p‘r G g¥eth shearing
%%ﬁﬁbxyplupylﬂethWI xxmdgﬂdmsbamminc machine which  is

)

CE S-NYL =Rt rol i done, . ecially

vdroxypropvr MESEL IO elq ‘Eillr CUTRE e tIsRyE 2agdat eAch as
antl frkeshydr exypnopoxyt, cont entno®f dhe v . naq: Signally
hvdr oxnééégrgkgw met nx cel I ul ose used i n the i nventi !
are Fy*3§-00802 0fZR@SUre 1R Y tragamic wave at the
npzr;ﬁfrﬁrrabbyagS 530 %and 7 - 12 resnec=1vely. The h o
_viscosity gr ade O. hvdroxypropvl nethy_ cel lul ose (2

% (WS adifedUus sediuiticon)po likeey efer abbyr fessanthanoSC the

TtdTRi ohS, s 6. quef erably I fpore than 15 nmm/s
ever, more pref erabl y 6gmﬂ }%‘ & HddeHOT ¥oHENt r 2LFBROL/

fbﬁfd:rwfd’vrféiéypr opyﬂweiihyel ceth*lrcmimseemwl he-h0 pLepar efethy:
- 0,
SUIRANSEON | RGO 1 Qetny 10 WY MOre,

pyrrolidone, polvethvlene glycol (Macrogol), polysorbate 80,

can be

sodiur carboxymethyl celliulosse, carboxyvinyl polymer,
water-soluble chitesan, sodium chondroitin sulfate, sodium
alginate, polyoxyethylene—polyoxypropylene glvco~ (e.qg.,
polyoxyethylene[lGO]polyoxypropylene[BO]glycol, polvoxy-
ethylene[l96]polyoxypropylene[67]glycol), polyoxyethyiens
hydrogenated castor oil 4¢, polyoxyethylene hydrogenated
castor oii 60, pclyoxy 40 stearate and the like.

Among the above examples, hydroxypropylmethyl
celiulose, polyvinyZ-~pyrrolidone, and polyoxyethylene-
polyoxypropyviens glycol are preferable, anc more preferred

are hydroxypropylmethyl celiulose and polyvinyl-pyrrolidone
- R - -y - -
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preferably 0.5 - 5 % (..wv) , even nore preferably 1

- 3 (wv;. The concen-ration, ratio between

rebam oi de and hydroxvpronvi net hvl cellul ose is
preferably 20.1 - 1:20, nore preferably 2:1 - 1:6. 15
The nol ecul ar wei ght of the polyvinyl, -pyrro |idone

of the invention is prefera61y not nore than 200, 000,
axpieeiaplef ayabbyyeso et han-40;000-. The added
concentration or polvvinyl-pyrrolidone in the
prengﬁd“§J§ﬁ§ﬁ§|&Wqﬁfnvpﬁéﬂéréﬁry Tyarovaaopmkvl,von—nn_
JPOI16 PIBI BIABRIY- 0B+ 3me - Ry Y0 20, o yen nor

preferably 0.5 PVIR% x[v%p'f% ConcEn lPat‘ﬁ]bnlnv‘“mlor
Irst iPFBeraben 1%b~an$<b|dearaﬁld£pel yoi aylmowﬁr@;ﬂéi@bqyl Sg -
§ya;e ﬁ%ly 20, 1 - g nore greferabl 4

e poIvoxvétHfTéﬁ@“p@Yvo&ypr B?l@ﬁécgﬁveblgased oz

hZEnYtobt@.forﬂb%miléﬁﬁv_l psiugesspo (yoxvetl.enen. .
[16Q)pO|PEV5 proovi ene[ 30j gl yccl and fusous solution)

PolRFG ¥ en&FE967 8B \?Sxynm p/rSop\QOe p[*" rpbgkyaok more
tthe agtlegrappuntyel qehyoxye thylene 2 . .
| voxypr opyl ene grycol or f?gorégfe C 'n’/fhe The added
ﬁﬂﬂ%ﬁ%w§§~l§asp@95|@ﬁdrgxwpetewanhyn@ 00te(WMiVpse MEE  the

3Q 2 erably 601 % - Gl in addition,
;3%; coﬁ%lﬁ%$1on oF HVdH%XV% th ddl 1l 6¥éVandmore

mmﬂobat & .80 -or5 pol yoxyet hVer@he nd¥l yoem-opylene _ 3 ¢
@wxco @nd t he conbi pati on of po-yviny, 9
SYrrol Tdols andPEoPySorbate BOCHr poiyesyettgiamioide and

eineegyReepYheney gl el nane pr ef efoaanrgﬁrpl ,0yed. The,
present inventors have al so found fhat e reé- =

TS EFSIBFRPLY and Transparency of the aqueous
suspeRsi Qfh1 LS -f Yrdiher qphan%ed1%¥yad ing a base to

t he aqueous suspension contai ning JeRFfTRgrTo-idone of
Yrébat pEefel Pt epar &FBprabhy cryst aﬂolrezamamn A%0, 000, more

IR -ORE eve Lo St PHLLO and then stirring
“and a%gpgrg?ng%% e ﬁﬁithép 6 baEQ uggRererrcnaya-ion

Obe pnevsane alSVJ:he_lddheafomrrm@ opedbdase. sl®ension is
gu dlsper5|pg n?chlnes used herein afe
onven ona “stTrriong antl’ di s pdGhPrRiETay uBed ford ¢

(w/v), even more preferably €.&8 - 3 g (w/v) . The
concentration ratio Dbetween rebamipide and polyvinyl-
pyrrolidone is preferably 20:1i - 1:20, more pr rably 4:1
-~ 1:¢

The poiyoxyetnylene—polyoxypropylene gilvcol used in

the invention includes polyoxyethylene[lBO]polyoxy-
propvlenei30jglyccl and polyoxyethyvlene[196]polvoxy-
propylenel§7igiycol. The added amoun:t of peclyoxyethylene-
polyoxypropyliene glycol or polysorpate 8C ir +the preparsd
suspension is preferably 0.001 % - - ¢ (W/v), more
preferapliy C.01 & - C.12 & (w/v).

Ir addition, the combination of hydroxypropyvlmethyl
. . ; -
celiulose and polvsorbate 80 or rolyoxyethvlene-

N - . Ve e . . .
polyoxypropvlene glycol, and the combination o< poLyvinyi-
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phar maceutical fornulation such as a disperser, a
honmom xer, and a honobgeni zer, preferably a stirring
and a dispersina nachine which makes "aggl oner at ed
particles in the liquid" effectively-dispersed. The
preferable exanples include a rotary honpbgeni zer such
as ROBOM OSa' (TOKUSHU K7KT- S~ KO- YO CC., LTD) and
ESHEARMO . aWgt - type,dSlisom 1| gand a_n i_crh- L
pressure homnaeni zer. 1n pbaar“-‘L-i g@l ar(?ri n Risi¥RyFyechylene-
RSOGO P 26 MDYEON Gk TREHRE CRE v &3 10 )ekD. )
wher e, gen and a.rotor___are_counter-rotated at
hi gh%l%egﬁég‘%“lg?véngegt“%ﬁg R3VGui 459 | §8PBAsHewmt nghe re-
deMﬂ"ﬁa@ﬁﬁrmﬂﬁéréﬁtﬁj aEEIEQHS a%ﬂ%Bg:gSI%% ension
containing crystalline rebam pide as_prepare above Sor
7% remarked ERRARCRY. BXp&dding, zandasructus 2% aqueous
SUSRENSIRN 8neL ¥siddl kri/Be fenapi pi .Qgether W1-'
r, ~ hydroxvpropyi methy_ cel Fulose ase%gﬁntl%g It j pgerarec oy
iBits-ad Lig@rgers epgmpniiighetr abspar eacydidbe pH to 3 -
Presgnt-;ifpventers haye .found that the transparency is
f'urt her enhgncéd§8§ égai ?f%ﬁ‘aﬁ?ﬁc{jié}yﬂlﬁ’g'uﬁ?-e. , 30
di a=Thter atdeory) theedquentsi rsusfensien ofherystalline o,
Jehani pi.de prepared by the above crystallization. The
di al yeIs ECH RS used herein include conventional
di al yigies smohings asedaf oke Phatmageutical forgulation
such 10 as De_licone (MITipore Japan‘%a% ‘ﬁ?%gtjéf?:“ﬁvl are
TIHPOT-L OF&pant - LahtR Sarast osispetsant ornars)indur ivdgd  for
Bilt8-ntl AhilcG 1 PERCRSS 5 - s WHEL, L€, PF, of, an aqueous o
-suspen_siuonl cont ai ni ng cr ys%]lélfrllt']iah"e & ErAmTpicde s PeagRixer,
&k 7 | dwmereri 28yt i eredataane & Sstow e Snd 0=t B8 sparsing
R0al:qneralign; whil e when, the pHis high, the =~
retbal?nlrggi e‘cl%s Irc‘ﬁ%g“ssol ved gﬁl&*ﬁglegb?afhécg%ﬁt eRt the iiquigd"
dearrdsed v-dispeebete, iTHe i Srefesidmbll eddidliddeincinge =
pciﬁadlr%}siﬁm% ocedur is carried out it the suspension at
pH0™ 3" ptetetabl P 35f BOROMICohpr (@ OKUSEETr abiX2 pkDGYO
@i. 5 2TD) . aAd @QERRMSXBUSPENSEOAyRs CEYST glihkne . . .
rebam pi ge toget her with hvdroxypropvl net hyl mET
&9 CXOIER148di ti VB PaRRlBuldzs I suriprg SITAgIRMIR® w-
MoTroN tanspaieney when gesal ted, with e dialysis
nmachi ne. Thereby, it has _bec’lome “p"o'sl\g': 51 E-FE67 8PRufatetor
S SIS hRISiTeatgdi eablbdghosvacst abl gieveack@pong iquid-

liquid shearing T

9]
2]
9]
[

the transparencv of the aqueous
suspension containing crystaliine rebamipide as prepared
above is remarked enhanced. Especially, an  agueous
suspension o= crystalline repamipide together with
hydroxypropyimethyl cellulose as ar additive exhibits =&

surprisingly high transparency.

The present inventors have found that the transparsncy

1s Iurther enhanced by acdditionally dialvzing (i.e

t

-7
diaZiltration) the agueous suspension of crystalline
rebamipide prepared by the above crystailizatiorn

The dialysis machines used herein incliude conventcional

dialysis machines used for pnarmaceutical formula<ion such
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15 whose aspect is unchanged under even enhanced

tenperature. The above dial yzing process and

di spersing/ stirring process may be carried out alone

at each process or in conbination; or the

di spersing/stirring process may be carried out after

the dialyzing process; or revérsely the 20 dialyzing

& aeesscony heicarphed tep, the, o 1 . \

dlsper5|n%§§3?rring prd%gi%ﬂfTheréﬁs%%ns(lMo1 Yipore Japan),
EGhcenE ¥ tfﬁ%nﬁﬂiq¢% dlammmumg procesaivand heseess,

S si.en ne reba r i de, at any
o SHET S on B AR P e Sy B A i s Line

qﬁh@mgmabbylbetmﬂer_n@ LXwWV@hadﬁbfwﬂéivﬁAﬁn r&aN 0810 Gue
_Prepared %% d|Iut|C%\the_cgncentrated suspensi on mnth
pur ifPed Wat EPS ™ FurtHer WBres tHeSpr st PEnvent drigrh,  the
haedibauadi khat skbevedrysd ahoshidpe.0f Lgham.pide in
t he suspension is controlled 30 by {he above I¥ Fﬁéa sasec.
g efrecaspecti of de e adsul taat thaspensyonsi srocedure is
ddmriQped through t B Ihe ©r ngIILne .
reb éﬁlplge |ﬁ fhe §§§%§%§g%% h§%|ﬁé‘ 1 ohg R§&geravly px
derfgth 7of mbessprhanrdODP vin @ahd a short gage 11
l'ength of less thapn 60 nm provided that the Gatio
bet ween 1He 9hg YagETER d?h and FRESsRortngaggebanipide
tcaregie i srirot r:l\&ﬁ:f‘oxybh'a’ﬁvzﬂ-mnl"fBYW becprgfi ggably g;vggd;-vn
For.. exanple when V|nyI pyrrolidone is used as an
FURdEi ve, % réﬁn I5f9ia rEgaSaR rraey| evitarystiabaltec
vwiadh he g expﬁhedrréhxfﬁyegh thg.abOye prepari ng process,
which has a long gage |ength éﬂ | €55 E% %Og nPCERdPLe
% shormiigdge 2| 6HgPRAR®EON esyithnhe 6Gonma p.ﬁtﬁkﬁreab&\ya adrop
Srng e-leqpgth a pout 200 zur and a short gage.
I"'eng t%ggrvébogt Ogﬁﬁs ighﬁ?UV|tﬁnPt?ﬁna94n9 refpgra-ure.
bet vvé’@ﬁ t#eovoneligageihengitoand the slidder8a86/stirring
J2Rah q{ pabgut S And the suspension exhibits a
préTéra dlspeF§FﬂT1|t% and*8"§ofF FRFRePabicRESy ©r in
tdudnghi6n2 uoxfitier dikuvetrhengPEes ~Eohg Qﬁﬁgﬁﬂéi WAGN pe
%%grox y rop LlnethX cellulose is used as an

di'iVE" @ Tegul arthypet L HekRl ePEpyata @anbe°r$é'§ the
cnraap&rleld tBF@@sB t hepAbove,preparing,progess, which

has a long gage
dispersing/stirring process.

The suspension is concentrated through the dialvzing

process, ana nence the suspension of crystalline rebamipide

at any concentration between C.1 % (w/v) and 10 & (w/v),
preferably Dbetween 0.5 % (w/v) and 5 & (w/v), can be
pPreparec Dby diluting <the concentrated suspension with
puriZiec watexr

Furthermoxre, the presant inventors have founc that the
crystal shape of rebamipide irn *he suspensior is controllied
by the above method and the aspect 0if the resultant
suspension is improved through the method.

o

) e T - . el . . .
Tne crystalline rebamipide in the suspension, having =

long gage length of less *har 1000 nm and & shor:t gage
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l ength of |less than 1000 nm and a short gage |ength of
less than 30 nm preferably a | ong gage | ength of not
less than 50 nit to I ess than 1000 nm and a short

gage length of 5 20 20 ma, provided that the ratio
between the Iong gage length and the short gage

length is more than 7. And whén the suspension is put
lIdghgenisnatden <@f; 1dicg3pekSi d. IQJ y2|n -
pr o%ess th?sﬁ&éns@o%hm%ﬁl%%z%\%&y ‘ﬁlq Between
Hreanspar &Rde Artiotan apas $hehrsegtt @rayef Llrangf-bl Ler n6an less

ven, For gxanple t he suspensi on of
crystél%anegreggﬁ1pF i %T%pared above may contain

sodi tmc kxamide , vvmh@n %1 vk)’fl@xﬁzar-%drvbb@dBEHt £l hﬁg&' 98 an
of ..hydrochl ori ¢ acid and ~sodi um hydroxi de,

Red Vi FosHIRI T prepar eTRALEDT opREHAP ngvs tal can be
HUGRERS AThrUHbIdH NG90, OSHPLL - PLESSHL £e c s
approximately 1. Wien the suspens?%(f? ?ggﬁy“géo |V(‘5rrl1l cP dn%
Y9 t fRI”Yi dISPEichg PF 06658 Grhant héﬁO sodi enichl oshdale; gage

RatAssiumM chl ofide n| L. glycerin, sorbitol,
and/ or OgI dcose P%grﬂ:c “ar 1= pre‘?er%ub‘fy‘ﬁf%/cg@rg n-*ngw of

agfiuch abe geneanfll y& uskdrti rgaaa/@ deeptharsr ugBdut N 40 nm,
o,[od\ totrgaakelt isotonic wth lacrima_ fluid. The pn
Bt of it ation~ P& AdPESTEE™ 55 biPIS SRIER ngcRIPH and

‘Ir&agulsﬂbﬁt e asedd:n ackd, ao@: hydroghlorig. agkf. cion
sulfuric acid, nitric acid, carbonic acid, p osphorlc
HFPIEnd 6t rPc’;a@ramar &ib%R%rSJebg—msom egmd &  good

Mydradide . - Potasshim Rydroyides. {riethang am ne, _
tronet hanol (Tri s[ hvdr oxvie- t hvl ] am none. haneymors, oz

?feagnq}m/némeahdnﬁ@r@tmmehmma & tfiica= tihe used as ar

itafd on a..g an.| ngvver I n_addi tl on, various
dl Tivés whi cﬁﬁage JEREF A FEOL o SBY SR levd@ter Por PEERRT S
Hsrdmgnf dme masyer \pateoee L @anpu_oseptsl Cywhichshabi ki Z6ng gage

d.the Jdik b rth ddedtothe _
J?bnhr‘rrul g’tﬂ 6nGés %‘ﬁefg\ég £ t P DufFese iLREPEAeCT less

et 130 aod,d ra:rm‘f erafgyate lSﬁbt g%ld_;(éh 188 g80dbymygeet ake, chan
§dtr| c_acjd and citrate salt; phosphate salt such as

=1 T
oﬂm%lh%ogré?f PHOS pat @< of sBBPEM Byer obemeth of 5 -
Iﬂﬂeﬁ@hqi"ﬁvlﬁ@ba%ﬁlaﬂ”tnd'f‘é"di@gﬁ&xp@&?pﬂ‘fg Song gage lengtn
di - pot assi um hydrogen phosphate and - z
and tne snor:t Gage langth is more than 7. And when the
suspension is put ir combination of dispersing process and
dialvzing process, the suspension whichk has a very higr
transparency and can pass through 0.2 ur filter carn be
given.
For examplis, the suspension of crystalline repamipide
as bprepared apbove may contain sodium chloride which is

prepared by a mneutralization of hydrochloric acid anc

sodium hydroxide, wnich makes it possible to prepare an

cphthalmic suspension exhibiting an osmotic pressure oI
approximately LI. Wnen the suspension is hypotonic due to
the dialyzing process or other; sodium chloride, potassium

chioride, mannitol, glvcerin, sorbitol, and/or glucose,
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., 1 20 sheClike; amno acid salt such as

s-am nocaproic acid, sodiumglutamate and the --11ike;
boric acid and borate salt. The exanples of the
preservative include quaternary anmoni um salts such as
benzal koni um chl ori de, benzethoniu" chloride and the

i ke; cation conpounds such ast 25 chl or ohexi di ne

o Heonate 1and e -hike: JBroxubenzoate esters such as

met hyl D- oxvbenzoat e, pro “Dv- p- o%@be“r?zoate I eHe Y used
in keve aldééhol agenpreawsisucirdes ot anobit 800liscBBRAZY vwith

?%1 the |ike; sodium dehvdroacat ate,
I mer osa‘l b aind the like. 30 The exanples of the
st abithiezess | ncl ude asconbistashd i sankiakled hegeaf ,_ - by

(%? her ol, sodiumthiosulfate, sodiuir. hydr ogen

TS e BBdFGPUEAEOZatE#ENdRE hah| jBkad, Fhe - opttchalatiioric

me@l%vqu theql nyeption may be A3, _.provided -

as a unit dose type (preser\a}at %ﬂve ??Jé%%t T chhl GpspneTic
Ho- Contldr AatEHC b?”mie:r ear ganbgee, | .S rsohedmt hatdridh:ide,

so f QSSi b|_QtO repare an aqueous
opht%gl mc s&gipedﬁgﬁoh conpri sTrH%’ 5 r 5EMpi de, CEMFecRanol

tiosss Iotdrvegthetavbeanendispaated, and exHPidyide, and

Lenn rkabl transparency, However, firstly an aqueous

SUSpEhHs] aﬁ“l&’e cPYsTRPEi HRSr ehART PR e exhiBiet |’~Wg” B lofver.
- 3rd sagiVENoRY RiadiBg<at shgastyopne gf Lthe_ ¢ unds -

sel ected from wat er - sol ubl e pol yners and sur?act nts,

HiC 16 4dGectSPacPal cas P Ui fen, sBéhS%svdereoc\Iﬁrﬁm@o icy,

@Edreh, ) sahE a agugeous ;sal ut nt N . .

wat er - sol ubIEIemsaIt of §{:rleba}rh(g{&dg aﬁld éXt agdeg hgro the

%%W@éﬂﬁ’én& on a base is added to adjust the pH, and

t hen the g@_gﬁ;g & [ 8= s_tl rred/ di spersed and desalted

t hrough the process- of - S15°0Fafysieclidg fHpaicy #¢id and

FREs-Pecomelpossutt e 40 moedane aceaguepuscophthalydig  ang
Suspensi gn, cont alonl n%nrebam pide as an active

hgredi eRt. -iwhi T SPEATEUL Pal “t oS HakEy a39di € afd hivéroge

phospnate, disodium nydrogsn phosphate, potassium

ally

dihvdrogen pnosphate, dipotassium hydroger phosphate and

UL T 2 e ! P &~ 3

the like; amino acid salt such as f-aminocaproic acid,

sodium glutamate anc the like; boric acid ancd porate sal<:.
Tne examples oI the preservative include quaternarv

ammonium salis such as benzalkonium chloride, benzethonium
chlioride and the like; cation compounds such as
chlorohexidine gluconate and the like; r-oxXVbenzoate esters
such as methyl p-oxvbenzoate, Dropy. r-oxybenzocate and the
like; alcohol compounds such as chlorobutanol, benzv.
alcohol and the like; sodium dehvdroacatate, <thimerosal;
and the like.

The examples of the stabilizer inciude ascorbic acid
and salt thereof, tocopherol, sodium thiosulfate, sodium

hyvdrogen sulfite, sodium edetate and the like.

The ophthalmic suspension of the invention mav be also
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not necessary to be re-di spersed, has an advant ageous
transparency and stability. According to the nethod of
the 20 invention, it has been possible to sterilize
the suspension through a sterile _i_=ration and hence
it is a great industrial advantage at the viewpoint
that the aseptic active ingrédient is not necessary.
bRoagddid i 09,2 the « agueoy ht |.¢_suspension of
rebani pi de prepared by {iﬁ’é’%gs‘% “Ggadfgv?hgrl“ﬁvéHP?anﬂlCh
hashPecere-Pods e o dereufddrcisent |y stable as a
phar naceyti ¢al, Hroduct. .The. ophthal m ¢ suspensi on of
the inventi grﬁd'r?gay get ritd JfﬂagbIDm"-F-'eoG‘?/i $P6én BrPossiblie to
bnepatert abl enessedis a pahieRtimiand shgneedid, W LL be. .
expectable that a patient suffering From 30 dry SyP7esing
rearye atveptantlofdtte 845peRssdn,toandet ee-dinyentsiean and
aRYiP1 oVisder SNorras. conkfikhution . on the nedical_, -
field. 14 BRI EF DESCRI PTI O%QOlEBDhAW r\&w‘ﬁ’@? 1 SfgwsY ar
%g?ﬁo’ﬁ:’ 2%%3@@?&?{%%@%’@1 a;hmelr::r@'ri:aﬁgipihwl éb%lhml‘ﬁting pE
gkter _the PR . di.shersion.. Fig. shows the
shape of the cryst aM | n%‘&rngba% DT ¢ o 2-0° (pmppounds
pebedted dérop (e —1dRMble sy 8ROWL Y Factants, an
Exgople 6.(1)_ through a transm ssion el ectron
N Cr 05cope. —— Fi §° - 3-sRowS Fhe ashajysirerchihe icr ytial | iame an
eghaotpi decfnom? Yebwb¥Intgbampi de k. Y (W.v) PVPK |
25 shown in Exanple 7 (1) _t_hroﬁgh a“t“r'aﬁc'sﬁg’ggieon salt or
P REHRITHi cRBScASE: 18° Fithe csshowsusbenshape of chhe is
sayss al kbne jehani pige frem 2 % (w y) rebam pide 2 % ,
(W v) HPMC [Tg- SE] shpvv_n_glgfr? é%“!r’rpl é‘)lff% t ifGugig-uze  is
N O ) o oo o tOLERE Frocess, of
CARF , . 1 NVENTI A lereinafter, the presen
Fhvention 18 furtter 111 R E PTG ‘owRRprare an
eaPptesoPibtta bioul duspéndton COBSEE URHh & Orké%ahiim&ﬁdas an
ereto., The fol | owing. abbreviations enployed ih the )
%55?% SIS R Hitloe-c neutral to weakly acidic anc is
O~ necessary tco Dbe re-dispersed, has ar advantageous

r ency i stabilitvy Lm o R
transparency and Se=abill-y. According te the method o the

inven*tion, it h | - ilble t© Terili Tl
nvencion, it nhas been possible to sterilize The suspension

through a sterile fil*ration and hence it iz a grea-
industrial advantage at <he Viewpoint that the aseptic
active ingredient is not necessary. ir addition, the

2 iz , e

agueous ophthalmic suspension of rebamipide prepared bv the
method of the invention has become possible to Dpe
sufficiently stable as a pharmaceutica: product.

The ophthalmic suspension of the invention may get ric
0Z blurred visiorn or uncomfortableness oI a patient, and
hence it will Dbe expectable that = patient suZfering from
dry eye 1is really acceptant of <he suspension, and the
invention may provide enormous contriputior on the medica:
field.
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20 Hvdroxypropyl nethyl cellul ose (HPMC, Shin-Etsu
Chem cal Co., LTD, Gade: TG-5E): HPMC (TC-SE) or
TC-5E. Poltrvinyl-pyrrol i done (PVP, BASF. G ade:
Kol lidon_(r) 25) : PVP (K-25). Polyvinyl-pyrro |idone
(PVP, BASF, Grade: Kol _idon(r) 25 17FF : PVP
(K-=7pF) . 14
HRoiproxEsthy benelkl60] pRadewxyPr opyl ene[ 30] gl ycol
(Pluronic(r) F68 [PF68], BASF, Grade: Lutrol F68)
Pl ur 3% ( ) sheB& GradPFeBansmission Ffactor of the original

| yoxyet hyl ene 196].payouxy®r opyl ene[ 67] gi ycol 30
TR ot s Reas e |
Pi ur énigc (1) iAW othe PELIde bBxamplee drikbdai0findN repamipide
agueaus suspension i ncl udi ng 2 %(wv) 15 crystal °
17 1e “r éb mgifde~6?a§-18r“~85afe by (Whe fHMowiTig 5E: shown in
pragadure.(112chkboabnll Malsydrochh 0y d S A0 gu(% 380

and 200°mPe-

g 0.12 ml) , 68 m, of purified water,
of aft&queouEl @bt uEhonshape opfaithiengseme Lafintheebamipide

addi ty ves | jshed,i; le 1.(the concentration of the
addi tives (iVJs'S\S f%T%a%‘?&itcﬁsat in t“"he?“ZXSi Fgrtgks%peﬁ%‘?“ﬁfh in
Isregdet 7t Hat Ghkbubk prepaned) ssese e TEXednt GipreRakSe .
a hydrochloric acid-additives _solution. To 700 mi of
an aqueous sol Wi oh™df S&€8BT uRr hydfo i@ SRhildRe1gepasipide

- Jrepar éd (by vaddeBgmpui &k i ed>wat gf /40 ot q&f_;&g%w in
; n

| drcixai de QO. 11 ncl), 2C g of rebam pide (0.05

%"‘p ddded “aRaVERs8oF v RUSH $Fi Pt i eRF 1 Gilveocacope.

sodi ui r. hydroxi de-rebam pi de sol ution. The

hydrochl oric acid-additives solution at ice i5

REcip 8ORE U FERWGARBX S edUT oI HE t PRI TONVave With an

Utrasonic bBiscupter, (TOV Y UD201) .stirring at the_

speed o- 13(_) TFpir. W tha disper sePVEROBEM 1¢S~, further

PORFSHBTREK 2 KOBYOfothpywind Dpxheleedi Wl should no: be
Qxj.dezrepam pj de_solution kept at 30-40C was

%&’;gﬁra ttﬁeg%ydfgrgéhr%ri‘%“‘atﬁjﬁ addi ti ves 20 sol ution

by sralel faridsamld dbrenesiloner WSi@ldyde ir tne examples

are as Ifoliows:

Hyvdroxypropylmethyl ceilulose (HPMC, Shin-Etsu
Chemical Co., LTD, Grade: TC-5E): HPMC (TC-3E) or TC-5E.

Polyvinyl-pyrroiidone (PVP, BAST, Grade: Ko'lidon®

25): DVP (K-25 .

Polyvinyl-pyrrolidone (PVP, BASF, Grade: Kol>:idor®

Polyoxyethylene[160]polyoxypropvlene 30)glveol
68)

N . @ - — - . .
(Pluronic® F6& [PF68], BASF, Grade: Lu-rol ¥&8 Piuronic®

F68 or PF68,
Polyoxyethylene[l96]polyoxypropylene[67]glycol
- @ - < .
(Pluromic™ F127, Asahi Denka Co., LTD.): Pluronic® Fi27 or

PF.LA [

Example I

< C

1 L oI ar aqueous suspension including 2 £ (w/v)
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30

rebam pi de. After the crystal was deposited, the

stirring speed was raised to 3000 rpm and the

stirring was continued for 20 mnutes. After

conpleting the crvstalli zation, the pH of the

solution was about 1.5. The solution was 25 defl oaned,

and then to the de=oaned sol ut3on, 5 N sodium
droxide was- gdded ;o adiust p’ __between 6.0 and 6.5.
The desi red aqueog)s}tas“usgllear%i o‘gr%%?ﬁ nifg X% (vibgdlowing
pragestiutd i ne  rebam pi de and the additives was
prepareq,by getting the . yvolunme of the liquid to 1 L.

The ?uzgg%nsol"oﬁgl Fﬁcﬁé’&é@“@%"aﬁﬁr Grifat ély2 0577 OpYavWmdl) , 68
i sodipumichkar ivde Cappmxi paely:, -1 1), _which was .
given by the neutralization of the gﬁy ngﬁhgﬂf acg-ron
At A O AP ORT hydr o¥icdeadExahpee 21ib6ed800: Maid he (=he
SRUQOUS-SUSRENSE 0P contal pkng 2 % (w v crystalline )
rebam ni de, which Was p;agég%r%%& by" t Re PrEc&durdiaofin the
BeRH%e srsmasssonr mewbdatc<10,H08@ rpmfohe Op L O ES) ware
ﬁ{‘i#Jlx a.digherser (ROBOMGS , TOKUSHU KI KA KO CYO Co.

LTD)” 5 Evaluation ofYEx3ATPHEES*and L oTRedpalFRe| solution.
B 7680 ofL tde swisparsuensdieiore, afd a&sd8r th8oxide which
di spersi nTg?;gr_oceqlur_e were neasured with a Laser 5

"3% RpTOT Par PY c P8ISR ePEF dtidissutiadre-Anad y2er ¢ SAEDsodium
BR0R0: 1 d<Shi tmadz un Loy pos at i;on) = The, icle, size which

i s nmeasured 1C a circulatory ?:el“l“b%g%g}%l%al yit 'D%n]&%rb was
TS OHiE vRavESOLRA ngvitkiz” Yhewtihc HPE: SLgSok Ut £ON 3%+ ur
v spelsiQp pedium (is.called "primary particle

size", wh_iet elgér Pere€%ze which is neasured in a
ba' cctrecel hyvdovcranaliysi saam d-haddi - W dd asgm e Wave, o= 5 ..
.“;%r} Rurified water as a dispersion 15 nediur., is o
talled “Séconttity PHIT e SPzeltTheomt h wpeetiehien an
Gizesomice easmced. (Torvsegondar yparthel §-SLEE sponc o
shows_the agalutinab |ity of the suspension nmore "=~~~ °°
potentty “irtcdhPar PRt w t ROBRYIBET el OKBYAr t KTk KOGYO
&t ze.LTm Oor dehet @odeval Bale 4:N& = 1ansSpaLeRcy of the .
sanples, the 2 % (wyv, Zg@s_uspensi o%i&gé%ﬂﬁ?é%“lon kep=
a'0- PEraYwht iiagur PRRRE WAt e¥nE t AVAORNYpEWE Vincid-additives
solustican) .p@ndgphe transm §1%a'19r—'toa0td%§oggtt hecrystalline

?_QF : P Fmmn e~ -_ L i
resamlpiae. After the crysital was deposited, <he Stirring

%]

peed was raised to 3000 rpm and the stirring was continued
for 20 minutes. After completing the crystallization, the
PE of <the solution was about 1.5. The solution was
Qefoamecd, and ther tc the defoamed solution, 5 N sodium
nydroxzide was added to adjust pX between 6.0 and 6.5. Tne
desired aguesous suspension containing 2 % (w/v) crystalline
repamipide and the additives was prevared by getting the
volume of <the ligquid tc 1 1. The suspension includes
approximately 0.7 & (w/v) of sodium chloride (approximatelyv
C.12 mol) whickh was given by the neutralization oF +he
hydrochloric acid and the sodium hydroxige.

Example 2



X}

&1]

\S]

di luted solution was nmeasured at 640 nmw th a
spect rophot onet er (Shi madzu Recordi ng spec
“rophotonmeter, M/-240) 25 The results are shown it
Fable The primary particle size of the additive-free
solution containing the re-crystals was 1 ur~,, and
the secondary particle size about 7 }ur. Wien . %
(W Vv)BHPRE. (JC-GE apseaddeshéeddien addiddvefrees
sol ution containing the re-crystals and the 8mxture '
%@?@ﬁ%é&b@wam@sdwwer yast Reape hed ppy nelly procedure
dar Size deckeasedst 9+-04 secon
art%%alﬁll(letgy ze &%crgaged thQO 6%~ggg From ?‘herg ‘ye%‘ifretssw th
¢ tdisner Sreen REOBMLEEEd TOMISHD eK K tHadyes o ,t hep) .
8l Hti.on 17 - con %I ni _ng the re-crystals were
=cont ai ni nC t he

r - Critsy aiazed ol of ebadk pbdes ht0sWBhchs fhaquenls o

polynmer or a surfactant was added, exhibited a marcked’“
e’?ﬁan‘&ﬁ%msjﬁfctﬁ@:%e&h’sparéﬁcﬁﬁ Fgarlried 10:ftal dz  Laser
oH 4 &1t d g Sol-i-qR €0 % v).;sQlu ol i.s -
with the case o? t%esgédl?%e F?ge ES)%OZE}I)a"VZ %D Hboos
P S Patse Lpri mar Yopaperthelsi zezofwiieh is measured

spensi.Q ntai ni o an aclueous pol ynmer or a
?ﬂr?act gn{ll_ga?t\o Tar spgr s64 by “A“REBERI CS’(—r:)rasﬁé‘éarré*’aV
wyehd ef -2 hén (what 8PCthe sbuaddht kel (B RUSHRS % ur,
Jable 11. kvaluation of the aaugous suspension
containihg © 2 CEWRAT Y B i EEnpihes PRz size
GusftenskomaddiefecCyst @l _bhati oneSusDel si i s
\%Ee ore dispersion bV a dispersion DGCL %Ee%%%jvrcé, ~hous

FATOTREBOVEES~ (EHRei €U LiIimili vazes Gs a dispersion
AERNES] SSLONL, T b concary . gnsrq sg,,l, on . L.
facto- of a= ﬁmr C:I Sgggﬁ%lggy Cogd;rtll él e dar=icie ¢ Dotn
PRkt ofsizes were measured. The secondary parsizle size

shows the agglutinability of the suspensior more potentliv
ir comparison with the primary particie size. In order to
evaluate the <Transparency of the sampies, the 2 & (w/v)
suspension was diluted 10-folid with purified water (to
0.2 % (w/v) solution), and the transmission factor of the

diluted solution was measuread at 640 nm with a

spactropnotometer (Shimadzu Recording spectrophotome=sar,
Uv-240) .
The »results are shown in Table 3. The primary

particle size of ths additive-free soiu-ion containing the
re-cryscals was 1 um, and %he secondary particle size was
about 7 pm. When I % (w/v) HDPMC (TC-5E)! was added to the
additive-IZree solution containing the re- Crystals and the
mixture was dispersed bv a ROBOMICS®, then the primary
particle size decreased tec 0.3 ur  and the secondary
particle size decreased tc C.6 um. From these results, it

has been clarified tha= *he particles in +the solutior



10

1G foie particle particl size size 1Cfola diluted

size lum- (um1l f Size (tun) diluted soiutior. ( ; )
(up." soluticn (p s) None*- 1 CC34 - 06- C1
Pluror_ica F66 | C. 17 1 C. 39 23.6 0.19 G 37 24.3 HPMC

I TC-5E) 8.7 2G 3 J.! C2C 29.0 €3.9 TCC. 01 ~wv

C- SE+5L+rbate 8C 0.15 1.9 5119 0.13 j 0.34 61.8 T

d S0 1 nd G REHD. 01%L v, - Pl.uroni c* FG_%_I%_LG 20.4 33.4
0.15 0.38 67.5 TG BE+0. 01~ W v uronlcr Fit- C 18

C. 39T68. 5052608n31063. 0 coRVRiQKAG; ; thed3. B25::5,56a21i zed

K2J) +0. 02. 9w vl vsorbate 80 0.19 r ~
I%b%g éﬁu'g 07 1%%“%4 ABEFe %(‘%Qb\ﬂ% FE SWAHT @ctent was
Zlascor SXﬂfla.DEﬁ&dC 2 ImABic R Oeﬂ:ﬁalgﬁ‘%@ﬁs 8:[ the ansparency
PVP(K2 )+Q, 01%y.v! Pl uroni c~~127 019 0. 21 37. 18T
(F -0k & i D80 SERCA AR dR - eretH@/abow@iu 1on) in
dﬁﬁﬁa&h&@nlsgﬁgg —den 09<t hg, abg n
than the concentr§t|8%§g1sgl gglmﬂv¥ #fer prépaFPﬁB “Fon.
-t‘hén%'%lﬁéﬁm GRS *BIHuLETY ybsnspenS| enzwi tduthan¥uspension
éyﬁy dispe d (Wv,;,. HPMC (TO.-5E
masbgggedégndggﬁe%gytHggB Xtuf@fmah L%ﬁ§F§@& by after
@@@VB@S( Py & mmtg:s? 80Q@ den=0fsri-Ne BAUBOUS thas of +he
§y%pg_3|on contai ni n % (W v) 18 rebam pide, mhlch
Was prépar 8d BySTHES ?%cedure of Exanpl e

?an¢e I, Evaluation oI the aqueous suspension contalining
2 % (w/wv} rcbamlnldc in Examples 1 and 2

Suspension after |
crystaliization

Suspension after
dispersion with a

(Before dispersiorn bv &
ROBOMICS® (Example 2)

T
| |
|

Addicives* E ROBOMICS®, Example 1) |
]

Pramary Secongary lTrans‘T-lSSlon' | . lT:ansru’.ssion:
Se Vo N !
particle ‘ Dar;icl= ! sacter ef D‘-:Lma:} ! Pacrotnic;:ali factor of .
size | size 1G-fold particle i size 1CG-fold i
L tam dilutec size (um) | . | dirurec
: . i ! ’ solution (%) : (urm) isolutién (%)
] Nonei; | 1.C | €.7 . 0.1 | C.34 | 0.62 | C.1 :
Pluronic? F66 | .17 | C.3% | 23.6 | _G0.15 | 0.3 24.5
Hygc (Tp-aEy 8.7 ¢ 26.3 | 5.1 i C.2¢ | =2c¢.0 63.6
TC~5E+G.0l%w/v .15 | -5 ' =16 .
polysorbate 80 .15 . , 3L.o l .22 | 0.34 61.8
TC~53E+0.01%w/v o e oo . | i
Pluronict res | 18 1 20,4 33,4 | 0.13 f C.38 | 6L.3
TC-5E+0.01% w/v . | L
iuronic® Flo7 ! ¢.18 C.32% 60.5 | 0.20 [ 0.31 | 83.0
PVD (K25; i 3.B ; 43,8 | 25.3 | C.21 C.8¢ 34. ¢
DPVP (K25)+C. O"%w/vi |
0.1¢9 .23 | 51.9 '
polysorbate 80 ? =7 | - | 2= | 0.13 0.4¢ 35.9
BVP (K25) +G. 01%w/ V! l i
Pluronis® Fes | O-1° J C.21 J 43.¢ J 6.13 | w©.20 | 4s.2
PVP (K25} +0.01%w/ V. | . i : |
Pluronicbeizr | 018 | 0.21 ! 37.¢ i 0.1¢ | .28 ! 37.4

*Wher the concentration of the above additive is no-
denotad on the above table, it means that the concentration

is 1 % (w/v) after preparing the suspension.

**To only suspension without any addi-ives dispersed by
& - N ~ s - - SR ~

ROBOMICS®, L % (w/v; HPMC (TC-5E) was added and then the

mixture was dispersed by ROBOMICS®.

Exampls 3

800 ML of the aqueous Suspension containing 2 % {(w/v)
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1, was dispersed for 30 mnutes wwth a CLEARM X a
WMOTION (M TECHNI QUE CO., LTD.) wherein the rotor
was turned at about 17,000 rpm and the screen was
turned at about 16,000 5 rpm The average particle
size of the dispersed suspension was neasured with a
Dyna Lic Licht Scattering Patficle Size Analyzer
reMa@liftiGa¢ WRAANG O $4Kaa ELACHRORIGS R ehldy (= noir 1.
'ELS- 8000; The solgtiof_r'%reparédkﬁ?'f%?fﬁékg“dPruFFﬁ@pl'
héva FWIRATSRBPEPSi B WEnhtpar imflited anwalIeRARMIY2 H-MOTION
MR o8R! WA on) ; nan e.origipal 2 % (wyv) .
%uspensrgn mef%’ n%%§ufegﬁgfeéio'%H?.‘Rk?h y&s turned at
adpect LopRotometerntShihrndzie cReGRISdiRiGned at abous 16,000
Spectrophotoneter, M:240) to give the transm ssion

actorS, ANA"FAE PBShETs® 4t e SHown-ih dearsec swapAnsion
Wasi R a@uCLEARNIX W VOTLQN: (M BECHN.QUE OQ, LID. ;. Jor,
1s the dispersion, the particle size oF tﬁe suspensi o -
edyreT sHEiTer-%ard PRE tatehs@itssiken Ehetoromerkedby, Ltd.
FRCEe8%ED, idhe COMRALIS ith the case of the ..~ _
suspensi on &?épersed“ﬁ%sq%b; e%pﬁ?ugﬁngogd g*lu“*ng -he
2ROBOMMZS((r ) subpendddon i oritnt heudi §petsedt=suspensi an (/v
-become possi.ble to.be filtrated through 0.2 20
?Lglér*g.%’ Tab$%§2 1O WPy ) 9 18% wi v% TG 3EW?V/' (Wuspension were
niralyttcaksi t @ot addi t iwenHPMC VR ) o3 ;O W V) shimadzu
RPYPB 2 (TC-5E) 25 PF68 1+0.01(w v) P 666 |everage

CGROFaRe pafPFrcrgorRotenater, - pUV3240) | o sjgevef <he
80085 AM Fadbors, 20900 Mgorotrc (URA) . (nm .7,

.4 96.3 92.6 93.0 Transni ssion: ab?%r‘éﬁk%%ol8fTaD*e 2.
WperTYEdnE] RuESBARYIN” SOMPTID? A5 TECHGOUE ao.f £$).' for
fragsnission factar at.6401 rimof .the original., 19.7

0. 47, 78&’3Itn“sc? ur?ag'(éyze O “he suSpension became
smaller anc¢ the transmission factor markedly incresased, in

comparison with the case of the suspension dispersed a+

10,00C rpm using a ROBOMICS®. In addition, the dispersed

suspension has become pcesible to be Filtrated Througn 0.2
um filter.
Table 2
| 12 (’W/V‘l | I ; - : 1%(W/v‘
) . N o | Dol s /v lo(W/V)TC—DE’ b e
Analvtical item, additive | HPMC | ‘DVPI’ e +C.01%5{w/v) FVPK 23
‘ (TC-5E) | 0 <7 preg | T0-0L%(w/v)
i ! DEGE
JAverage cumulanz par":icle} aqz - : "
size of ELSB00C (nm) pooA4ssee o 1ILLE 1 12308 f 113.8
50%D o©of Microtrc (GPR) . - [ _
(nm. | T7.4 | 96.3 82.8 €z.0
Transmission factor at 640 !
nm  of  10-fold  diluted 78.0 5 50.7 71.2 4¢.8
solution (%} : !
Transmissicn factcr at 640 :
o of  the  original = 18.7 0.4 7.7 c.2
solution (%) ) |
Filterability through (.22 .
um 25¢ Millipore GV (®VDF)| 5 cc 5§ cc | Rardly cc
filter : | penetrated ! -
Filterability throughl _ .. i . . |
0G.8/C.2 um 32% Ppall Supori Ea;lyg Basily Easily : Basily
l£iltex , penetrated . panetrated | Penetrated |penetratad
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Filterability tnrougn 0.221 um 25c~ MIIlipore GV
(PVDF) | cc 5, cc Hardiy 1 cc filter | penetrates
Filterability through) G8/C . Easily Easily Easily
Easiiv urn 32q) Pali Supor | I =filter
penet rat edl penetratedj penetrated | penetrated 19
Exanple 4 - 4 L of an aqueous-“suspensi on containing 2
% (W v) rebam pide was crystallized according to the
grocedure of 5 Exanple The anount of each materi al
ged by calculatlng in proportior_to the
anount .ofz L pyepar at suspension. w th
the treatnent of ul tTasonl é%l\?\sg[\b/eemloqﬂ 97 FhEL BFoées‘“s (w/v)
5o agripsdgl Iwazsatq:mnmd&nmeepaaedora'h&; t@Sthé aBtocedure of
quqg:s suspernsn on includin % (vv/ v) rebam pi de 10
= disper sed Wi t A CLEARNE 2N Y3Vt TECERRQRE by
c@]lc;h.LaL'EB.g) ‘wherebsrt hen r@éothwﬂém&%ﬂ% at ;ahouy -ion
OOO r[&m and . the screen was turned at abou?% %a&%lor"
SUSPEFSYRT BharRPeT etBezeroatndnt disspérsedonic wave
cﬁ,uslg@wy;gn bZo gL age S.I?%,%)_L_ ured wth a _ .
Dynami ¢ Li ght Scattering Paratl:%glsze |%§e IS A W d. The
HEvR AEET N&W@OZS) sufpensitdmt inolpdipared by/40- rkekaipide

i . Y, sion with purlfled wat er
06 W et Fon: | REERE oy Rated o refy 10 co
Iﬂispemmlmmamasuredaw tdu - espect %%Bh@tﬁ?ﬁjeb@b rom and

Sh| dzu Recor.di ng Spect rophot onet er M- 240
obt af 7r The 99°t FaRBhfsSitorPaet O|1°aPO@4@D¥ﬁrm afige t heerage

ﬁ’eﬁ:Sidel% @L.chmﬁtdan di -Eﬁb'lsea@ &% = 2 )
product to which HPMC (STO SE) was ad gkdurlﬁg tRds size)

“@@é’l-@%rzldng"—ﬁﬂeeé%w@mé%hl@q@d SaticecieasPaotithe Size

HArfzansRar ency akd, . m% gvene of the fil tglabll it
when 2= 3 -1 Was exngse to uﬁ’ragg%ﬁlc LB AT Ighelc'

I@rLystdaHul»zlélﬂ e T:heﬁ t (Welivs mi ssirem sfiact et cat p640-ned water
ioner easedy,i g Pr 4 to_the concentration of HPMC
((T/-- 5E) addedg%p‘tgh%%the r%nge S5t PELE3NSE (whv) $20 (W/ V)

suspension were measured with a spectrophotometer (Shimadzu
Recording Spectropnotomater, Uv-240) To ébtain the
transmission factor at 640 nm, and the results are shown irn
Table 3 and Figure 1.

The product to which HPMC (TC-5E) was added during the

crystallizing procedure exhibited an incr

[

ase o0:f the
transparency and an improvemen* of the filterability whan
it was exposec to ultrasonic wave during the
crystaliization. Tne transmission factor at 640 nm
increased in proportion %c the concent ration of HPMC (TC-

SE) added within the range of 1 - 3 & (w/vl.
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Tabl e 3. Eval uation of the aqueous suspension
containing 2 0 (wv) rebampide in Exanples 4 WU |
Transmission M HNFa a! y S Cat 640 for HLL
31 C-1-4~4E4~4 MU2CC1gQci omi Oy Gi
islit-Le J 1%/ v TG5E No _.5L 1L 5C 105.5 16.2 76.C
poor - | low, /v T- _-5E Yes 412BL 150 95.2 "9 6 6 Good
21-w v TC 5E Yes 57 1L 5C 108.5 22.7 78. Good 3% vV
g ~PE Yes %"“55 ag 03_6 35-5.7 85 " Good 1%wW v PVPK
/v 0° 888

Iz e EEE_UEE%S ;5 8 hgz 2JUGENS SHSRSDEIMNY CPYLOKning
| s aW@i°ﬁ,FVprv good 2% w v

~

PVDK 25 Yes|5L ¢l 1,1:5,0' qé 3| 7G IVerTvafgi@edsmB%M .

PV- 2K 25 Yes ef“5 L 550, 9€C. TA 4N6-~2“\?€Fyrgoo &=

11t~ ¢ 2 PVE, L7PFE Yest G[5L AL 50 96 ms 5

3~ PVJ' 17DF | Yké IBEC1 AN B flef %$8.90,1 .6 6~ C|Dog ©

g " s T o

Exanpie Accordiing IS the pf@o@ebbrve“d FXanp g %, /the §

sanpl & 5 conf ai nihg Qw/{,"VQHP :E(TC;D$)5 a’ﬁ‘aﬁg 58
- : X -~ = o~ -

addi ti ve, |CI;1\{va§U%,g {3 £H !S.'%S g

| | i I r Tiro.

e R v 1 _ f A olliTttle
lsw/v TC-5E | Ne I I.5% l 1! 5¢ 105.3 1 1le.2 ( 7€.C pooxr
1%w/v TC-5E . Yes 4L |3L| 130 | 95.2 1 21.8 | 79,6 Gocd
. ~ i . s ! i !

2%w/v TC-5E | Yes f .50 11! se 10850 227 1 9g.s Good
3%w/v TC-5F Yes ! 1.51 | 11 | 5¢ /103.85 35.7 5 .2 ' Good
Low/v PVPK 25 No | 3.5 31| 5o | se.s e | 62.1 I|vVerv good
1%w/v PVPE 25 Yes 4L | 3% |I 25C \ 88.7 2.4 . 63.1 ,}\/e:v qood

1Y "' a - 1 i T 5 | i )
2%w/v PVPK 23: Yes | Z.5L . 1% { 50 §7.C 5.3 | 7C.3 !Very good
3%W,/V DVPE 25|I Yeas : :..5_‘-_ I L : 50 | 8C.4 | 3.4 | 6.2 iVnrv good
| i | ' ! 7 lit-ie
2% PVP 17DF i Yes | 1.35L ! 1n | 30 : 9¢.4 '+ Q.6 ' 54,7 poor
N . : N i ! A litt
3% PV? 17PF | Yes + 1.5 1 1L 50 | 9c.1 | .6 6..C _nocr'J-e

Example 2

According to the procedurse of Example 4, *the s
containing 1 % (w/v) HPMC (TC-5E} as an addi ve
prepared by dispersing with a CLEARMIX®, was concentra-ed
and desalted by a dialvsis machine (Miliipore, Pel.icon®
XL50) . After the dialysis, to <the resultant solution,

burirfiec water was added to prepare 2 & {(Ww/v) repamipide

suspensior again. With respect tec the suspensions before
and after dialysis, the average particle sigzes (Z-Average
sizes) 0Z them were measured with 2 Dynamic Liagnz

Scattering Particle Size Analyzer (Malvern Nanc-Z3S), the

transmission factors at 640 nm o *he 2 2 (w/v)

suspensions

- Lo

were measured with a spectrophotometer, and the results are
showr in Table 4.

Wherr desalted witnh = dialysis, +the particle size
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prepared by dispersing with a CLEARM X(r), was
concentrated and desalted by a dialysis machine
(MIlipore, Pe-1--icon XL50) . After the dialysis, to
the resultant solution, purified water was added to
prepare 2 (wv) rebam pide 18 suspensi on again. Wth
respect tc the suspensions b fore and after di al ysi s,

I:telmemavemagaaepaam: ctiee SiZesn(ilAR 380t 2882t Ly
re nmeasured with a Dynamic |,ian Scattering TS
%aFrFéF& SPDETARKI 2 U METRAST ¥R Neftio- ZS), t he
transn1SS|on factors at 640 nmof the 2 % (wv)
gpeQS|on§ mergwnEasured w th a spectrophotoneter,
“the , rest t 3Var29° shohin- F1° TebFe 2RAWiéR desabredsion
bg“t“ﬁ) a %di al sf§r Thetharti €1 éWdivz e tEPari®idee sswmkheions
é?‘t“hé“%‘r s 6 ¥4t orl HHEIES1S rvar kedyv) HPMC [TC-
sed contrary to our expectation. Table 4. The
avey é’g’eTpaZ?‘i'rrE?ee PEF Zlé:l%trfélz? h@m‘t r a|n%fmn31945(§m°n fcter aat 640

D‘E‘jo}:‘é“ wl the—2—9%0-f sPohSustdenfipne (3)

ang. f ter —diatysts U)Cn,fu'di Are——%%- Wiy '—'D'\/'&fzr(‘- 5E]
D alySis Average particre strze{nn—Fransm 531%n—
facto= at 640 | nmof 21 wv suspension ( before 126

EkGmpr2e after 104 45.0 5 Exanple 6 12 M. of 10 N
hydrg hIorlc aC|d (14.2 g, 0.12 nol), 66 nlL of
puri fretiPwat et ? %n@v@wn@mc mlalquédus <ol Gt.Lomnmet), 68

2. los(Wuv = ME-5E) 5 xe -t g _prepare a
hyé)ro\g/ﬁll 3“&'5%5?? HB%/I&&ET 5 8|ut|8‘ SP5S 78R Wi ©f

Sart dguEouBrMO é&u@Eorweﬁc suidiam thy drexdate WhhGhr¥esioric

fiepapgd byradding purified terto4. 4 g of
g‘ ﬁmﬁﬁydi‘%m e (@O@f ott, 20°° g0 rBbarmpi @8 aqueous

S(OQLﬁﬁé:rm_, swas 1 dediand adi sm_ldbe%!wt rnélﬁﬁh ot 'Q4aing
e.a SOdl um hxdro i de- rebam ]e%de sol uti on.
t%y\érocﬁl oric-acPd-addft PveSCSsut PFEATaKIAge | wlB- molj, 20

o enper sban o WES expesedud D UlLEaSORisE: Waye éi“éébﬁ%c with
U trasonic Disrupter (TOW UD20l) stirring at the
éé&c go give & soa¢um nydroxide-rebamipide solu=ion.
The hydrochloric acid-additives solution at dce
temperature was exposed to ultrasonic wave with an

Ulcrasonic Disrupter (TOMY UD201) stirring at the speed of

1400 rpm with a disperser (ROBOMICS®, TOKUSHU KIKZ KOGYO

Co., ILTD). The sodium hydroxide—rebamipide solution kept
at 30-4C°C was added to the hydrochioric acid-additives
solution Dby small and small to deposit =z crystalline
rebamipide. After the crystal was deposited, the stirring
speed was raised tTo 3000 rpm and the stirrinc was continued
for 20 minutes. After completing the cryvscallization, the
PH oI the solution was abou- 1.3, The solution was
deZoamed, and then to the defoamed solution, 3 N sodium
hyvdroxide was added to adjust pHE to abou: 5.(.

~ e

The resultant agueous suspension containing rebamipide

was cispersed for 30 minutes with a CLEARMIX® H-MOTION (M-



o
n

1400 rpmw th a disperser (ROBOM CSn TOKUSHLT KI KL
KOGYO CO., LTD). The sodi um hydr oxi de-rebam pi de
solution kept at 30-4CC was added to the hydrochloric
acid-additives 20 solution by small and small to
deposit by a crystalline rebam pide. After the
crystal was deposited, the stdxaring speed was raised

Ry and the stl rring as continued for 20
ﬁn@rﬁ%@ ATt'ér C%anl eting™ “the 5 vyt it i nechet prpout
of, @te ol ndN-Massabot kabd. ThRes0lut i was
def aaned, .and then to the defoaned golaut |E%Em N’ %OO R
i YT HyHr o3 06 19ks "Edd SP e g asac pﬂrﬂlq alerdutedSwarn &
dhe yasuldaant nadUgous i SYsSPENsLon g&mé ni.ng rebam pi de
was di spersed for 30 m nutes W th Il:11 RI'M Y(r)"

W MORPON SMoR iz maml—@yénc@amuéo ar)a vhes@ipire ddie-aining
Q-;\pas tur ped Qu 1E, .000 m and the screen
(%/\%L“Tli\réﬁe Fboﬂ% ﬁog" 00689 Pm & & t REAPEhes from the
wwmtemammmdsamﬂ1éiesahhceqmwwt-gaa water was

d&algysm machine (M11lipore, Pe' |icor (r)2 mni)
A% otonT e fagent 1T e® e~anfl¥esai HoPEscofit ai *ni(w/v)
rbanghbycer istsgsnadfohsot oni ¢ agent were prepared from
;1he ., ¢oncent rat ed and desalted sanple. And purified
Wt ér *wd¥/ vadgegardredeht of EhéwéanpiBeCt Oryiam 2
kiinds of (/P (1 am pi de sy Qn 102% R
(W V) reba‘r’; pi d%é{lgilpf&b W HD N %'EI)'C%%E)” ?Ef 3Bep T 2.3
(WIr%) SEelsartin- oi d %(vv/v) HPMC (TC-5E) 2. (W v)
gl ycer| ach.of these, sanp. ~es. was di vi ded into 5
sol uti éﬁs%andn “they “Were" rsr‘?%reﬁ ~Jt9AE, inee,s ajr?éuuﬁ@é‘*rs
*@nazyo\ieeecmw:rtacbm -3, (&t °C,f aindirhor & At-140Co Q5 -5
2 hpurs; Ee dl y) And the average particle sizes
%”z AVeT ag%‘ zeg)O UG/t Rén-2 O ler e0Feas ued Wi t I¢~@=auﬂd'y; .
Hyname bvghbgSCabbertng B@rzu<cl ez%@&ag%wagy he
Mal vern Nano-ZS' 'he - ; |, ~. ansm_. .’si or_. rac?or“
£T 6 A6 2SHAEOf WihEse DVDATAE vhi @%lsp%crﬁlmnmerbar-l le Size
ARASHLd Wit Redn gaQAsgect rqgholpg@;r%rdﬂaonpd the . o,
results are shown i n_ Tab ~a at 640
nm oI these 2 % (w/v‘ suspcn51ons were measured with a

C
on

o]
(8}
0.

m

spectrorhotometer, and th

o
5

esults are shown ir Taple 3.

According to the desalting with dialysis, 1% became

possible that the eniargement o the particie size of the
stored samples and the decrease of “he Zransmission factor
are markedly depressed. Additionalily, 1i* also Dbecame

possible to depress the gelation caused by the storags at
60°C anc under the cycie condition.
Wher adding a nonionic isotonic agent, “he enlargement

= -’,-. - SR R oo, = K 3 1
OZ tThe particle size and the decrsase of the transmission
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According to the desalting with dialysis, it becane
possi bl e that the enlargenent of the particle size of
the stores sanples and the decrease of the
transm ssion facto= are nmarkedly depressed.
Additionally, it also becane 2 possible to depress the
gel ati on caused by the storage at 60C and under the
cycl e condition. Wen adding a nonionic isotonic

ent,_the_enlargenent of the particle size and the
3 cease of “TPReEPIRLIR SSFBARIRacE0;aVeended Heorthieic size
Y reSIEFL SS3ORTABFECS, aF; rﬁsﬁ%lé}sfemj%r& change Ofnbamnﬂdc
‘E&Eé)ﬁﬁﬁéoﬁar(t—%wdéﬁgel ANtV v anSLS si Tk SE4¢t or at 640
nm of 2 (vv/w rebami pi de suspensi on Y(enolisdisg f

c}\e~c_

(W v) HRMC [ TCiSE] Th?‘é{‘ﬁ’éarﬁesgﬁfeflclﬂﬁ\vq;qoag@ ratt
factor dbiaiheis® S8 tiei Stge () dr %Pﬁ’aﬂlnﬁé ec

after 2

SSbormget/NO, N0 2633t 555 S
cy&d ngrL-% 1hg 492 12t 172]
nndltjon,ymzYﬁ%vﬁryﬁerlﬁ6145 £6

IDialvsr , after 2 ai m—sohutier— (9% EEERV e 12/ weekss,

I 1 weeks week 12 vveLe seLat er, Lot er’epaf zerj"éf er No

TNO 10D 477 1rL. I?Vll L Y CHa |a€§___— "tt.”ifg_c

stoNyel 28 138 32 3"%30.5 ﬁlm‘h nged |Yes-% gi yéeri n|Ur2Banged

12%°5 33.1Y8C. 7 U?‘l‘bhanqe*a'*1 No M85402 3459 4. 904 OjUnchanged

Gel ated | Storageved=i60 C2¥es Na2207 233 17, 513 ﬂ,manced

Unchanged nyesal yi cep b2 18p 29¢ 162 fudulr:ulg ;ted
l

X yrlEBEn\(\:l 3.1 |Un"nanced
8 '12.19.48! 21 Urichfngeghoed

Storage‘ No No | 283 | 311 3.5 | s.¢ | Partly
under the : ! I ! . geiated

cycle | Yes ! WNo 148 | 172 21.4 | 17.1 |Unchanged
condition Yes |glycerin/ 145 | 168 | 22.2 | 1g.2 fUnchanaed
Average particle size (nm) at starting Time
Before dialysis: 158 nm, After dialysis: 122 nm
Examplie 7

12 MI: of iC N hydrochloric acid (14.2 g, C.12 mol), 68

WL of purified water, and 200 mL of an agueous solution o=

- % e / \| .D A 9: . — - - - )
= % {w/v) PVPK 25 were mixed to prepare a nydrochloric

acid~PVPK 25 solution. To 700 mL of an aguesous solution of
sodium hydroxide which was prepared py adding purified

jater to 4.4 £ i3 i ide .11 j ' :
water to 4.4 ¢ of sodiur hydroxide (C.11 mol), 20 ¢ of

fInN

rebamipide {0.054 mol) was added and dissoclved with heating

to give a sodium hydroxide-rebamivide solution.

The nydrochloric acid-additives solu-ion at

at ice

Temperature was exposed <to ultrasonic wave with an

Ultrasonic Disrupter {TOMY UD201) stirrinc at the speed of
1400 rpm with a disperser (ROBOMICS®, TOKUSHU KIK2A2 KOGYO
CO., LTD). Tne sodium hydroxide~rebamipide solution kept

1 Gﬁ - . v — ! S 3 - .
at 30-4C°C was added tc the hydrocnioric acid-additives

soiution by small and small to daeposit crystalli

Y]

repamipidae. After the cryvstal was geposited, the stirring
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Average Particle size (nm at starting tinme Before
dialysis: 158 rim After dialysis: 122 nm Exanple 12
K of 10 N hydrochloric acid (14.2 g, C 12 nol) , 66 5
nm. of Purified water, and 200 m, of an aqueous
solution of 5 (wv,', PVPK 25 were m xed to prepare a
hydrochl oric aci d-PVPK 25 scd4tion. To 700 mu of an
sioed Uga S Aalitdeen tof 3080di-gim hydr oxide. ywhich was "
ﬁrgpgrgd, by addi ﬁg__puri fied wat é?l"t g%@_ﬁﬁg of &% ddfitmhnued
‘inlal;o%%mg?-;-l nZS;Frd?;r @@Eé:%rﬁm?q:pyﬂ%igm_ don, the
Dl )o ANaSHA L.and di ssal ved wi gating to give a
Igigdi um h)r/ldr o§| d“g{Lr eba%%nl d2*88fut f on: The "Ry dF@E®T o9t c was
Gefehmaiti t aneés thehuticontad  IRE o ah@AP S A8 WasSs ..
xposed, to ultrasgnic waye with an _UItraslorIﬁ'c N sodium
StUpter EToRE°0D561 98 Frr PRgtat apaet speed of 15
1400 mpmrwisih tandi speESEE SROBOVLCS. . USHU KIKR .
KOGYQ CO., LTD) . $he. sodi um hydr%%'(i %I%Jbréjrﬁ%ir@é’amlplde
Ol T ORGSR Tt Ho-miomiess eiitieds t OLEARM YU RGMITODNC (-
Bt ads tdo/es 1rephuthonny, sqall. and small no -~
deposit a crystal Ui ne “r“é%‘arﬁl%l d€ =CAF tE° e TEAy $farbous
O e S 24 aenat s spkaksed, b =,
m nut es. f%%ero%o: e tidry IHET YIS ianst idesalthe wpkh =
Gfalthe solachiion wHS1abpute) . Se1Theo g0l yliign was
def ogned, and.then to the defoaned solution, 5 N
sodi Ui 5 Y &Foxi §¢Ras Ta80edar®ladjanst spHampiabawhtaining
S $zerlite BESULL ANt s AQUYEOUS pengion containing .
rebani pi de was di spersed fag%%o %ﬁﬂt ST WG Trom the
%IE@W tfﬁ(cf‘e)Q WILWUFPWF?P Zﬁ@bN—t %JEBtgiglfidaTD;adket:\mh%‘é' Bdded
thepetorgmasg, Lur At about . 16,Q00 rpmand the
screen was turned aé‘ “about “167000 Fpniid®s and thert t e/ v)
SHaRingsewas seencentsat ed and desalted with a
halysi s ¢ch 0 |Lipore, Pel icone2 mn;). An
?sot oni c'_wggén%- ?‘Iégé?,%ﬁp e and " YaPiEK &nt ai ni ng
)y cerd nivelsjamreoaotionte agent: VBT €) PBEOBRN 64 Lrgnltge(w/v)
fsancentrated and desalted sanple. Purified water was
“dded 15 to each of the sanples to give _ kinds of 2
Hxdmp)l e gebam pi de suspensi ons.

12 ML of 1C N hydrochloric acid (r4,

[\S)
[R8]

g, C.12 mol), 68
mL of purified water, and 20C mi of an agueous solution of
S % (w/v] PVPK 25 were mixed to prepare a nydrochloric
acid-PVPK 23 solution. To 700 mi of an agueous solution of
sodium hydroxide which was prepared by adding purified
water to 4.4 g of sodium hydroxide (0.1 mol}, 20 ¢ of
rebamipide (0.054 mol) was added and dissolved with heating

to give a sodium hydroxide~=ebamipide solutiorn

The hydrochloric acid-additives solution at ice
temperature was exposed to ultrasonic wave witnh an
Ultrasonic Disrupter (TOMY UD201) stirring at the speed of

1400 rom with z disperser (ROBOMICS®, TOKUSHU KIKRE KOGYO

CO., LTD;. The sodium hydroxide—rebamipide soluticn kept
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(1) 2 (Wv) rebamipide + 1 % (wv) PVDK 25 (2) 2 (w V)
rebampide - _ % (w v) PVWPK 25 2.4 0 (wWyv)

glycerin 20 Exanple E 12 M. of 10 N hydrochloric acid
(14.2 g, 0.12 nol), 66 nbL of purified water, and 200

m L. of an aqueous solution of 5 % (wv) PVPK 25 were

m xed to prepare a hydrochl odx aci d- PVPK 25

50| 800 C Tavat00abkeQf c@N aguequs; solutd.qn of 25 ... .
sodi um hydr oxi de_whi ch was pr epar e%‘by dé di n%“lp%raiqldilédves
TRtEriqto” By4 §maflscrh@umsmiaidr oxicde deBokEtnod ) crvé@aliine
ApadigPaym pi de=(0. 034 mol ). was added and. di ssolved
Wi th l_%gati ng ‘t“o“giQ“\F}jee a“‘s‘%isd?au‘m "h%r%x?%%‘- r¥baiti g&irring
st v, rEHeey droshbor ismashd- addi tves; $01wtd Qat 1uoa
i1ge ,30 tenmperature was exposed to ultrasonic wave

W th an Ut asont oD STUP YL RTOWE UBRpayalstiizetiing, the
i tdie speeds@futilAD0wapM Ybhth-a di sperser (ROBOM.CS ,
TOKUSHU KI KP KOGYO CQ, LTD,. The Zhdi i SHMLEE v
R RBEde-FehamSrdECsof R | 6 Tkeprdats GOHARAC VSN sodium
metded: it the hydeechlor] cids padi-ives. solution by
small_and small to dép%&éﬁga ngyg a?g?‘h'e “r@bam pi d. e.

Af t elfatheserysiah weess deposehedatthe SidribeRd: -sPeeR t1 =
yas, Jaised 19,3000 rpmand the stirring,was continued :
5 ?G{Sa 0 %an“u lg’s'. Aﬁérlg%hp'l eFanélFH§®2 mini) . After
Eralsizlrd, zap ot Fidhewapht olvalsheag@byt i-oR-WAS ahout, . i
s 2t NE SOl ut icglnﬁl__v_vas def oaned, and then to the -
defoamed st uti U - 1STNYES diFGRe IRFgCoxicd@bras  46dedino The
wefulstarpH Gen@bout Subpedhessol Ut jpn, concentrat ed

and desa'ted with a 10 dia ysig&rlrg%h%{\%zg(l\ﬂeﬁai%grgr was
PeiParS¢or Lo B RiLputenf verth dial zbaryPuri-MeEdon (M-
a1 otes cafddeq ttheretc so that the volume c=the =
sol ut idgﬁ was - q'_e'(%\?er";éld‘t'ﬁnab&n T§66 nivasTHETNed at about
Yesiih 4B apcugoesssuspensioncomai Nt nghaebar, pbei eor .

was ;di spersed far 30 mnutes wi to a OLEARM XTS o

N- - MOTI du%(%‘%s' %‘:’CEN QUE™ COPT™PLEF DR AWie ISR LEh 6ORBR bR 1N
Wasenirneds asrabouitonti®, @Q@nfPZhierandoihes Sef een Mas. ;.
durned at aab%ut 1-6,00Q.rpm An isotonic aaen~-free
sampl € and A s &l € "Cont &P nPRGSY| Yeér Adss an &80t omf cthe
sgetite swebe gpivepar etnfik opr they i sPersSes, SAMC s spans
ﬂu,rihf i.,ed water was added to each of the - € suspensions.
=) ¢ % W/v) rebamipide - 1 % (w/v) DVPK 25

(2) 2% (w/v) repbamipide =+ : (W/v) PVPK 25 + 2.4 % (w/v)

BT o)

glycerirn

The prepared samples were filtrated for sterilization
through C.2 um filter (Supor®, Nihon Pzll Lid.;.
Example §

24 Mi of 10 N nvdrochloric acid (28.4 g, 0.2¢ mol),
136 mL of purified water, and 400 miL of an agueous solution
containing 1C & (w/v} HPMC (TC-5E) were mixed to prepare
hydrochloric acid-HPMC (TC-3E) solution. To 1400 ml. of an
aqueous solution oI sodium hyvdroxide whick was preparedc by
adding purified water To £.8 g of sodium hydroxide (0.22

mol), 40 ¢ o= rebamivride (0.108 mol) was added and
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2C sanples to give 2 kinds of 2 % (w v) rebam pide
suspensions. (1) 2 % (wyv) rebam Aide 1 % (wv) PVPK

25 (2) 2% (W vVv) rebampide I % (wWv) PVPK 25 2.4 %

(w'v) gI ycerin The prepared sanples Were filtrated

for seer' |ization 5throu2ghC 2 ;imf_| ter (

Supor (s, N hon Pa ' Ltd. Exanpl e 9 24 ML of 10 N
Byssochddr i wiagi dnk28:ida g, _g 24l | ‘E}_ i
Eu“ﬂ ed water, and 400 nil, of an acrseous Sol ut gAro¥ide
BRTAT Gy SC W iAH--\ T : HPMC (TC-5E) were mixed to

pr epatige a droghl ori [ TO-5E) solution:.
To 1400 mﬁggbgnﬁpgc% ueo%sﬁgog ?I onvé s6fimon  at  ice
R§EPoXE e swhi ks vvaexpeeexar edcby nladdisegipur hfived water .

of di um hy 0,22 nmol), 40 g of
?gbgarlﬁ’%?ld“e 1‘( 'T‘ml) d@dél%d a?ldl?%lngdlrstsoq%obbeea of

Moh heat migu_tocgn\ieo@veeﬂl Umdneiiexe derofgbani pide ..o

ﬁgl ution, The hydrochl oric aci d- add|t|ves ol ution ato°
e téhper atide %%W%m%xﬁmmemwm kept
an 3p-Uctrasppn c thguptcer,_ T UD201) .stirrjng at
t he speed of 1400 rpa. with bl Ogly‘\ép%orsner “CROBUM €Ha tives
KK _ATROSYRn€C,smaTD) .tolheiepoditM a  crystalline

hgg dceC reblﬁm ol de Sol ution ke at 30-40C was
add o the hydrochloric Befd-% dl PRSI tash| oS Pyrring

snadd e :gmasslc lco 3d@Posiin an@r yokakkiPLidD was continued
ig:ba;ra pi d Af t er the cr t was dep05|ted t he
irfin %pe‘ed WBS i S o %@@)ou%mmam ation, the

51“' rdd Nngnwasseontidwediasf Og,2Q+m nutes. Al Ler _ -
ompl eting the crystallization, the” pH 6 pgolucior was

gD]:‘l’ﬁIP‘(ﬁ’f WABd @@ 1tc bhe 'ﬁﬁe?oeme@‘tlmwka@n,de&‘ N sodium

15) i@hd,1h 0 t.he r:redsolutlon .. N sodium
hydrox d:'t \;\ea/!a}JsCf gddteadaggggdj Ust “pH2O%- atdi1 = E. C.

The resul %Weaﬁ}&eo@@%pm$msm udidigdieRardH 88 i de
was g __v fo nutes with a CLEARM X “c- MOTI ON

(N TE E ‘c%t 3 Iﬁgﬂ“‘“w‘éreﬁln th’eEZ?‘%‘ft?r)& WadlOTION (M-
Tﬂrhﬂé@@ %Cboutu”’llfi GaCrepm itk e SCRREN @S eurned v, ¢

ut_16,000_rpm 20 and then the solution was
gon@(gcgt%-alf et ang™ geEaF?%‘d WRE; “Udhgrysics arashi Aé, 000 rom,

éﬂ&ltm@mrémeFE%lmtiﬁr(W3é345ﬁﬁén”ratec anc desalted with =
dialysis machine (Miilipore, Pellicor®? mini)
An. isotonic agent-free sample and z sample containinc

glvcerin as an isotonic agent wer brepared from <*=h

[

[§)]

concentcrated and desalied sample. Sodium hydroxide
solution was added to esach of the samples to adjust pH of
the solution tc €.C, and then purified water was added for
the adjustment of the total amount +o prepars 2 kinds of

2

(624

(W/v; rebamipide suspensions.
(1} 2 % (W/v) rebamipide + 2 % (w/v) HDPMC [TC-5E?

(2} 2 % (w/v) repamipide + 2 % (w/v} HPMC [TC-3E] « 2 35

o0

Tne prepared samples were filtrated for stexilization

through C.22 um filter (STERIVEX® GP 0.22 um Filter

I4
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An isotonic agent-free sanple and a sanpl e contai ning
glycerin as an isotonic agent were prepared fromthe
concentrated and desal ted sanpl e. - Sodi um hydr oxi de 25
sol ution was added to each of the sanples to adjust
roH of the solution to 6. Q,_ and then purified water
was added for the adjustmentc’of the total anount to
Mxirlelriarcelmaioads.of 2 ¢ (Wv rebam pi de suspensi ons.

| . (W v) rebam pide + 2 % (wv) HDMC [TC-5E 30

' V) rebarripide+2%(vv/v HPMC [ TO- 5E; 2. 35
(w "v)> glryeeri h d,sagp re filtrated .
for steril :ézatllﬂoir\: H¥ﬁ$§8§£8 22 um fH\?eZF-C( STERIAVERLL, 68
TP 0 2PUrRéipd tater, 2and MR mdreajapamw)lx@g&mpl@— 19 s

10N hydﬁochl oric,aci ..0.12 ol ), 68~
ﬁ/% g{ﬁ%fled wat er, EIW/ B0 Dl(dof érvmf’ﬁt’ur"éeqﬁ pigeg to

Hmwe)r PPK R0t o 16 (a\MJ.\b, HHRMC (TECS® E)—D%Eze 28 Xed 40 o
I Cftre -a hydrochl oric aci d HPMC (T - SE) - PVPK 25 o
Sol Ut- iBn.C~ o AFBSAYSo fsoarPa‘cﬂié&Js soelivm gydebxddei wimich
*Bkdr@(é@la&dwlﬁh a¥@sn Pr ppar ed hy ,adding puzr water. to

4.4 g of sodium h drox?de (0. f%m) N,-%20° g of °° sediun
ke isied el -6~ 05 Fol )29va§ G aiddea:tnmchedl $c<sod)5/edmw t hwas
eard NG 4P gisy, vdr oxi de-rebami pi de
sol uti on. T%Jjé %y%%c | orT crham PAShef ti ves EoFGiti 6n &edium
hmoxwee&tauuemassexposeﬂ to ultrasonic wave with
an L{lnpr asonéc l%f rupter (TOML' UD2011 st_r~-ing at
t he speed of* 15 1466 rpr’?1 Wt??%ﬁ‘l“%ers%}ﬂ{m\/l €Sa, ice

TSI KT wdOOQpdeeg . +ID) wIhgssodium. o iop o
hydr oxi de-r ebam pi de sol ution kept at 30-4CC was =~
HddeP g t e SAyar6EnI(SAME ¥BPdladéirtkvesy sol theospbyd of
saed | -gAdwshBl 1o 19 4epOSIt azgpygtald i ng, %92 de
fteY the crystal was dep osHegEéSlvs & étl rri (n)}(giﬁ e§OGYO
s riaf¥ed t 628069 Bm aWdi‘TOhfeldgtlrapamgpm‘s sobtit Doed kep=

%ﬂ;3@04ﬁ7@uh%% L4481 CB“p%ﬁé'_gdPQS féyffagluééggggtﬂves

5 N o - 3 7% o 3 LS
solution ony small anc small to deposit = crystailine

o

repamipide. After the crystal was deposited, the stirring
speec was ralsed tc 3000 rpm and the Stirring was continued
for 2C minutes. After completing the crystallization, the
PE of the solution was aboutr 1.5. The solution was
defocamed, and then to *he defoamed solution, 3 N sodium
hydroxids was added to adjus= pH to about 5.0.

The resultant aqueous suspension concaining rebamipide
was dispersed for 30 minutes with z CLEARMIX® W-MOTION (M-
TECHNIQUE CC., LTL.) whereir the rotor was turned at about
18,000 rom and the screen was turned at about 16,000 rpm,
and *then the solution was concentrated .and desalted with a
dialysis machine (Miilipore, Pellicon®? mini).

An isotonic agent-free sample and = sam

®
Q

ontaining
I yoeri isotonic - = ol
g-ycerln as an 1sotonic agent were prepared from <the

concencrated and desalted sample. Purified wacer was added
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pn of the solution was about 1.5. The sol ution was

def oaned, and then to the de=oa-ned solution, 5 N

sodi um hydroxi de was added to adjust off to about

5.0. 25 The resultant aqueous suspensi on contai ninc
rebam pi de was dispersed for 30 mnutes with a

CLE_ARM X(~ w MOTI ON (N TECHERI QUJE CO., LTD.) V\,herei n_
tchec s ot Ol sWasy L ur, ;al. abgut 8, Q00 and t

screen was tU=ne aboutp816” %ho F n]]rﬂ?g] hd Shen t‘"’he(W/v
r@lampéﬁemasm@msmms ated and desal ted with a 30

ollal SLS hine (M.l l.ipore, Pellicor (r):2 mn Are
|sot%n| c g’ggnt fePg';'gjéjaﬁggl & afid’a saHbfvé ZJOV]}?IHI Hr%g 0.5

(gl/yeeBEPMCagTansE 50t oni ¢ agent were prepared fromthe

goncengra}t ed and desalted sanple. Purified water was

‘added 26 'V 8 edSRBHRIKE sanpl &s ® olwiwe 2VREnds of @

W/ mrwr@@@lrs@ de suspen ( % (W V'

rebani pi de - B g (W V) P@Hﬁ "’@cr%% (W V) HPNC

[TO 83 BrepyprocouEawpYpsr wbar pgiderat€35 56w ELePYPKz 251 on

n96g W v) HP S 4e% ( vv/ \T)_glycerin

guér epar ed saa{rrrplic\e/g%vere |IEIR|"§P%§I % soceh')ﬁ | FZat Féhter,

Niﬂhﬂ@pghnOuaaé’n}Tar filter (STERI VEX(r) GP 0.22 Tar.

filter MIIlipore Japan) 10 Exanple 24 ML of 1C N

%I%F—erlca0|d(284g 0.24 nti), 136 mL of

puri tiedwaieric apd ndQ@ork1 gt ; an ;aqueo ol uti on, .

Lncl uding 3 % (wv) HPMC (TG SE) “were m%led @fo (gr Sparet)
3% By dPochitbt T Eedck #-HPMRRT G BERIS 0i<unoaguEouR 4801 wiion
i9f-18Ri 49 acruegys;so kon of - od um_hydr oxj de whi ch

was prepar ed bys'\/svaddil{ﬁt{;1 8. g“g %f ESUPUMRYEr o6 diFepare e
hygroghaeric andi QE6HEMO (PPME) T BRid0. purs fiesh wat efs an

~4.,0f am pide (0..108 . nci) was added and
gggsg}irveé%? %n%\pheat% RGTD Bioe %ﬁ*%odw{ﬂﬁ—" was prepared by
aligdnoxisdé- reebaii ppdeutHRMArCkDdRE) (sauthon. 205 The ¢ o |
Mdr Qq,hl ogl c.aci d-HPMC (TC-5E) solution at ice
tenperat gre was SSEirred &8 SHe s4|§ee9'd of Iﬁ@@mnpl‘d&/\n th. 108

ma'.dlwapelét&eéc;(EEBCE?'!L§§<::"‘VNq wOKRESKLL kgf?
LTD) sodi um hydr oxi de- rebam pi de CTC%E)SOC‘:LUIr

h?&ﬁﬁ?ﬁaﬁ Reﬁﬁm%ﬁ¢a°—HDM” (TC-5E) solucion.

The hydrochloric acid-HPMC (TC-5E! solutior at ice

U
o

m

[o1sd

temperature was stirred at the speed oI 1400 rpm with =z

disperser (ROBOMICS®, TOKUSHU KIKA KOGYO Ct., LTD). Tne
sodium hydroxide-rebamipide~HPMC (TC-5E; solutiorn kept at
306-40°C was added to the hydrochloric acic-HPMC {TC-5E)
solution Dby small and small to depesit a2 crystalline
repamipide. After the crystal was deposited, the stirring
Speecd was raised tc 3000 romr and the stirring was continued
for 20 minutes. Af=er completing the crystallization, +the
PE of the solution was abou- .5, The solutior was
defoamed, and then to the defoamed soiution, 5 N sodium
hydroxide was added to adjus: PR To 3.5.

The resultant aqueous suspension containing rebamipide

was dispersed for 30 minutes with a CLEARMIX® W-MOTION (M-
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30-40C was added to the hydrochloric acid-HPMC (TC- SE)

25 solution by small and small to deposit a.

crystalline rebamcide. After the crystal was

deposted, the stirring speed was raised to 3000 rpm

and the stirring was continued for 20 mnutes. After
conpleting the crystallizati 8d, the pH of the

TECkNLOUD wes, about ) | wBerIhe SALULLER-RS30.dRLoATRT, s,

and then to the def oaned sol uti on

- Ry dPOx a8 \vas aditfed 1@ eadjst ‘pllrlrnecsa‘s aEhELrESH(Dm@nITDm

eous,su [ t ai rebmnp
e erosd Tor 30 m Aatea W THa CrEA P XA SWRBTIEN. =
d(;mggw_sTE@Ennﬁ)aJE (001 1idh3,) Wmle:rmdr%hﬁlﬁlmo was
turng about 16,000 .rpm and. the screen was turned
at a oﬁf Ié“OOU Fontd9%Ren=Ct h&l&ol FEF6AUGRsSC that the
ccageanteated anrd desaltad whhpia E’A%ﬂés'é 1RGN REL s o
%gl |l ipore, Pellicor (r)2 mni) . @ ycerin was addé ac©
SPG1tHe V%§Pﬁu%°s%0+¢w&°%iﬂﬁs3@Eﬁéﬁht?@ﬁﬂﬁioamd dégahteﬁh of
Sanpbeubeg algmgst otgni.cy.,.-$edium hydroxi d
sol uti on mgg%gdggg tﬁgéet% %o gd?ﬁgt gh %T Yhe “addec for
%l GCEIYATEENG. 07 amd thver pumidired vatereoms added: f of/v)
gkgg £n8£1 he total amount to prepare a 2 %
m? 0r an1p|d% suspension. 2 (wWv) rebam pide +
2 0 (wv) H@Mﬁm&ﬁ@dsE— 2 2¢ 35w/ v)( Whmic gl yeeskn The -5 ¢
Bre epared sagples were filtrated for sterilization

thrOuaﬁ 0722 umfilter (STERIVEX (r) GP 0.22 ;an
Filtehe plophbkkki pahBidapan). Example i2 of , 10 N
hydrochlorlc acid (28.4 g, 0.24 mol § - aédIgBSE“' ~ppration

PaPPPFed” wat ererie kisted | ESEpEFpEF e @ hy.drochkoriciter,
MaehdpsoLutLpgyy To 1400 mL of an aqueous 20 sol ution of

SOdIUﬁ]hédrOXIde whi ch was prepared by adding 8.8 g
hydr oxi de (0. 22 nDI) and 40 g of HPMC (TC

oE) 82 BUDE 0 MOS8 BT b 050100 T8,
B¢dr oxd de elyaum 2o ide: HR?M‘.Q&TC WiR)e SOhildON.+ 25 NG are -
HPadegRbotle Aol d sglytigh at joe femperature Mas  oeous
solution of sodiumr nydroxide which was prepared by adding
€.8 ¢ of sodium hyvdroxide (0.22 mol) and 40 ¢ of HPMC (TC-
SE) to purifiecd water, 40 g oI repamipide (C.106 mol) was
added and dissolved with neating tc give a sodium

hydroxide-rebamipide-HPMC (TC-5E) solution.
The hydrochloric acid solution a* ice Temperature was

stirred at th

1]

speea of 1400 rpm with a disperser
(ROBOMICS®, TOKUSHU KIKE KOGYO CO., LTD). The sodium
hydroxide-rebamipide~HPMC (TC-5E) solution kept at 30-40°C
was addec te the hydrochlioric acid solu-ion by small and
smail tTo deposit & crystallins repamipide. After thne
crystal was depesited, the Stirring speed was raised to
300C rpm and the stirring was continued for 20 minutes.

After completing the crystallization, the ©»E of the
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stirred at the speed of 1400 rpmw th a di sperser
(ROBOM CS(r), TOKLTSHU Kl KR KOGYO CO., LTD). The
sodi um hydr oxi de-reba. m pi de- HPMC (TC-5E) sol ution
kept at 30-40C was added to the hydrochloric acid
solution by small and 30 small to deposit a
crystal line rebani pide. AfteBthe crystal was
s@epesbtedvad henstitr i Rg speed ed 1o 3000 rpm
and the stirring was conti nued%d%§mqf1u es“IoﬂP?g
6Epl € i Rget rreemayr@pamlzmlm thet pfodfud hey80oxide was
ot Lo abgut The sol uti on was defoaned, and
?jﬁlen to t%@iéef garred so% ution, 5 N sodi um hydr oxi de

was Taddeedstas adrusﬁu@drdlenqs@sgon;h@r r@o%waiﬁlltnqa%%%}ﬁoide
wsus%nsn on cont ai nj n%&rﬁembam pide 5 was disperse or -
30 MRRESSH 1P EL t& sWwioTH G %MARFE@ﬁNMQ&E”@ON, (M-
TEEQN)I wkRerel.n the rolekrwe I ut...16,.000
pm ar?d t he scr een V\gs %:ur%e&%aetneg’ﬁ%h Q?g 656" a" apout
‘f’hé?roc' e $otUtHon seesoncent ratedd aad elbsatted wonhmm
erdl Si chippe (M| ore, Pellicon0'2 m.ni) .
%§ce?+ryn m%gﬁgdagg twfg thée el ote3o Phat dtzel"'f‘é‘-“Cl ""l f‘
déenventr aeediand (Mesaltert sarpl i becamm;ak nost
i sotonic,...Hyd rochl ori.c . acjd or sodi um hydroxi de
sol ut| LeRaS added 2EfEFet 5Ot o 5§ ugesifdepEsef thet the
cenlehiconted Gid asgaihen SR edvater yas added. .
Hf ar the adjustnment of the total 15 am)unt to prépare”
{ B CRFVT rEbBEm P déo%h‘élﬁeﬁycb?@}-lzi°%s(QMMLor was added
HHRBAAIEE 7R (W i HRMC TC: 5 2.35,
gl ycerin The %rsepa—\rMed Dgar?%glsesgmergé |Jr?ra'1’ed f%cl)‘r anc cthen
PE¥FefieCz A OT wag o@@dte:o 4‘2@ umhfa | dderus(tPERRI VEX6r P +o=

-pmFilier,. 20, Ml a Exam ne 13 366
agm%%' E% lDLﬁﬁyar Schioric V”afc %%%szl%e 66 SRE™SY ORNd

97 ﬁ L‘Ne)fv arsaquépdsesel Wi én contai nPMy Tr675%0 (W) 35 3
HPMC TG 0E) were nmixed to prepare a hydrochloric

aci d- BPNCS (TC 25 5E) solution. To 22 1, of an aqueous

sol uhen pekpeadturembyds oxide which.was prep ced: by, cion

addi ng p rL%I ed vvater to 132 % of ~sodi um hydr oxi de
(’§O§‘9’r‘hﬂ;j 00" of ¥ &Hami BE&IVEX" GP 0.22 um Filter

Millipore Capan;.

c

Exampie 13
366 ML, of 10 N nyarqcruoric acid (432 g, 3.66 mol) and
7.8 L oI an agueous solutior containing 7.67 % (w/v) FD“;IC

N o 5 4 J " 1 3 =y 1 9
(TC~5E}] were mixed to prepare & nydrochioric acid-HPMZ (TC-

5E; solution. Te 21 L of an agqueous soiution of sodium
hydroxide wnich was prepared by adding purified water <o
132 g of sodium hydroxide (3.3 mol), 600 g of rebamipide

(L.62 mol)} was added and dissolved with hezting to give =
sodium hydroxide-rebamipide solutiorn.

The hydrochloric acid- HPMC (TL-5E) soiusion cooled at
) L o - . .
about 10°C was allowed to circulate irn = 250 mi wvessel
equipped with z disperser (CLEARMTIX® S-MOTION, M-TECHNIQUE

CC., LTD.) as ar in-line Type. Tne sodium nvdroxide-
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(1.62 mol|l was added and dissolved with heating to
give a sodium hydroxi de-rebam pi de solution. 30 The
hydrochl oric acid- HPMC (TO 5E) sol ution cool ed at
about 10C was allowed to circulate in a 350 m vessel
equi pped with a disperser (CLE_ ARM X' S- MOTI ON,
M TECHNIQUE CO., LTD.) as an’in-line type. The sodi um
hydaox e reebamipirdes0l Wi op_kepk 40- 50C was ; ,
thrown by small_and small to the 3%%5,7%"-%%"5{%(9?3\,\;?#—3 and
EEEARM R ~ E8EMOTP ON minhétesiselt heitbt o vEEARMMSd 8tyorron
ahoutid, 500 rpmt o, deposit. .a crystalljne rebam pide. .
After conpleting ?vﬁe 5 cr y"s? atTi z%ﬁ‘f'bni,’ e PR oo tdrOCS it
ol BT OFFMas reboutrebadirTde .t he crystal-deggghieding  «p.
5’9_#151{41%2 2 AN sol_qjifum}hyd_r oxi de was added to adj ust T
PH T 0 about 5.75.7"F PHPT hels U dmt afffeiout 1.5,  To
suspengsoal camb@é &g sbeRanbRl de was ? rsed for 30
m.nutes with a CLEARM X0 c- 10 MOTI oN° kf%cﬁﬁﬁ%%me was
EHISC | 5D A% WTer BFn teh@PPBEoS - Was turned at about
18, 000 romyt apgd-t he Seregn furned at about 16,000
non, and then the sol ution ﬁgué%lﬁ“ceﬁhsgt‘g‘&lﬁﬁd containing
E%@ﬁ%‘)@g%"{% all@:p&lr%ﬁids frrmc |t3i0na_i(ﬂyl:la ]‘f i p@t;f_eha P@%EARMIX@ V-
ORI ) Ar— 1B oS cLhe sapple given fromthe above
concentratrllrﬁng éﬁggt §&sal t”i’ﬁg"v\id =gttt e we ke purad s itedned
Rat @potid priepdte B Und( Whe Eebasm pigde s sion (2 .
% (W Y) rggbam%dg - 2 _(wv) HPMC 1TC 5E SE.‘}%% 2% Bhout
transm $Sion Fact ofht BHC FRLBELPhe WiisveAon@Bntrated and
sespens] OR:iwas dreasned: sangd Lhe average . particle size .
!%Z-_\Aver age size) thereof was neasur(é'd“‘vvlt%ﬁra’Dy%afr’rjcconcg"
TYht- Scattering Particle Size Analyzer (Malvern
Nano-#g) . s1aht e 6,:1e average particle size and the .
transmi ssion fq%‘oré}gt ‘égg ot fREYS oFPWeE)Trating and
?r%%%ﬂrﬁﬁgdé@ufpéfﬁean;ig\zgmgef?agzi,v-ai:/@:)si;:gepysg;a_re - 2 3
ApsLasien fact or (gL, 640 nm.of. 2a (wv) suspension
25 Exanple 7 3g{risa? 19 N Ry dr Oé%f%ﬂ g =Remdrid40+g,2 2
/M3 ABMC dAg-5E1) .

Tne <trarnsmission factor at 64C nm of the given
suspension was measured, and the averadge particle size {(Z-
Average size) thereof was measured wWwith a Dynamic Lignht

Scattering Particle Size Analyzer (Malvern Nano-ZS)

Table ¢. The average particle size and the Cransmission
-~ .I_ _:_ ~— - - ~ , 5 M ] . > - - R :
tactor at ©40 nm of the 2 % (w/v: Tepamlplde suspension

Average parcicle size {(nm) | Transmission factor at 640 om of 2% (w/v)(
‘suspension (%]

[ 9z.% | 5C.¢ |

Example 14

’J"’"ﬁ = T 1] T p N S n n
373 Mu of 10 N hydrochlorizc acig (440 g, .73 mol) and

)

14.8 L of an agueous solutior containing 4 & (w/v) HEPMC
moBTY = ; S = 7 3 ni .
(TC-5E) were mixed to prepare a nydrochloric acid-HPMC (TC-

v - RN - =
S5E) solution. Tc 14 L of an aqueous solu-ion 0f sodium

hydroxide which was prepared by adding purified water to



14.8 L of an aqueous solution containing 4 ¢ (W V)

HPMC (TC-5E) were mxed to prepare a hydrochloric

acid-HPMC (TC- 5E) solution. To 14 L of an aqueous

sol ution of sodium 30 hydroxi de which was prepared by

adding purified-water to 32 134 g of sodi um hydroxi de

(3.35 nol) , 600 g of rebani picd (1.62 nol was added

1 ¢li ssody@eti thaheatdng £ 0; l 1 @ -

hydr oxi de-r ebani pi de sol Ut on- Y ﬁg hydr%gchl “offfc Febamipide
i FPNC ("RG- SE)desbl| and obl sool eek atri th ABAUInd009 gnde -

4 ) rebam pi de_sol ution kept at
5&?1(%?:@1\/&%%@0\,\%%% egsa%% Qatf%i onal rate to the

350 rﬂmvensrslelocmbhla @ﬁper—z&qe ((GEARM X018+ MIT N
TECH CO_, . LTD.) wherein the r ot or vvgs t%egslb%& ax
St ~10° 006' pr*Eo SV Sispensfent @@ﬁmapmeﬂg salution
lwwsta'ﬂ |3kl rehampide. Atep.completing.the . . _
crystal lization, the pH of theﬁso qj?ll otﬁdg“ %%Jut te %o
TS5 35fp Hih RS/t i deposdt sk ramt utCIRAREN SosbumoN, M-
AN EE cwas ed <adjust pH to about 5.75. 3 1
of th)e@ resul fa%t%%aque%us J%us%eﬁsrf?r‘rocoﬁ’taal ridRged15t about
EhdWpirnge Wasgdivsper sedbdanrs 6B NEowt 60 Whd Nadcrystaliine
10 1(%@%{? (r) =MITITON (N-TECH | QUE CC. LTD.) whéerein
t he rg;t;or was TUT"ne‘dom o2t THB, GGMSpﬁmhﬁ@rl% the pE
Q;cr‘eteaﬂ vasatismedaat agbaut 1,16, 009, r pp. and, then i
gl ut.i on waﬁ\hconcentrat ed and des%l ted wth I?’I d ggSl“ed
aﬂy § rrachi RSt WR | PYP6P%ider BEE uaa2)te ékDJu'Ehe oH to
ﬁﬂj’ﬁﬂ &.geven fromthe above concentrating and
desaltlng was diluted with purified water to prepare a
% 3w vPIr b prdelsaspensimnus? suépéndidebabhpk 98ing

~2a A C-SE1)._The transm ssion factor of
ﬁoéuglgvgn) sggwgné%%n %tl‘z % (ggr*flﬂf"”‘%d‘sr%a’suf*é@lwahd W-

}@Chewé\vé?aé@ %E@U@I@CSA ZHE(Z Arerge. SieZehtbheeof urnac
asur edopith a l%/namc Li ght Scattering Particle

Sl ze Anal yzerx\?l\/al vert NanB€ ZS‘)QL °fdb| BaTheuapefage about

lptarOtOIOCIJsols,l zenand-idie thansgesstionh fact ofo Al £4Q nm and

dQ:S tlhe 2 %(vv/ v% rebam pi de suspenS| on Average
articcle"srze? (nhjl A7 ohSAEER Midiidpoat, 6280Rmst M2 2)

20 (m/vﬁhe sample given from the above concentra+ ing and

(64

,,_.I
(&1

3 e I v 325 — 3 3 3 <=4 3 0
aesairTing was diluted with pPuriZled water tC prepare a

%

3]

2
0

(w/v) repamipide suspension (2 % (w/v) rebamipide + 2
(w/v} HPMC [TC-3E]).

The transmission Zfactor of the given suspension at 640

N
€11

L was measured, and the averags particle size (Z-Average
slze) <ThereoZ was mesasured with a Dvnamic Ligh: Scattering

Particle Size Analvzer (Malvern Nano-zs) .

?ao;e 7. The average particle size and the transmission
tactor at 640 nm of the 2 & (w/v) rebamipide suspension
LAverage particle size (nm} | Transmissiorn Ffactor az 640 nm of 2% (w/v)
| suspension (%) W

L 04.2 : =

[\)

30 Exampie 15
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suspension (1) 104.2 62. 30 Exanple 15 33 61 M. of

10 N hydrochloric acid (72 g, 0.6_ not) and i.3 L of

an aqueous solution containing 7.67 % (wv) HP MC

(TC-5E) were mixed to prepare a hydrochloric acid-HPMC

(TC 5E) solution. To 3.5 L of an aqueous sol ution of

sodi um 5 hydroxi de whi ch was Jt epared by addi ng

puri fazediwad £r1¢ oN 2Ryd 8o O Lu dr.exi C..55 .

1), 100_g_of rebani pi de (Olégg nD@HIM\Na?ange andmmal\ ana

i‘ssvl Yed2i Pﬁuﬁ@EFIﬁ@l'@QlQPV@:O@@Q@J;UQ 7.867 & (w/v) HPMC

mcdr I §arle id lon, The hydr ochl or i

aC| d HPMC (eT%}fg]Eg-1 sgl %?lé%% cool egaaij“‘ g%'Ja‘b(ﬁJtld_&MNaS TC-
Bl oweitiprei r chbateSi B @358n Maquessel soequk pped - W'sto'&lum

.Se 1(~CLEARNI S [ ON,. M TECHNI QUE
@yf%l gﬁ é{’ﬁl nYFrn8°T %)’” SAThY g66inm hy&ﬂs@cueuarw to 22

g elfardopiice mbubx@ackept At nd05 5 hro el |y -
and small to the 330 nL vessef Vc\:nﬁ;?ﬁﬂéé %‘%‘33}% (0.2
M- NOMEON 2P518kh &6 AL1SFe 1VBEorivids tasied 4t ahioet 2 sodium
b Q9 dePPtbendeRas| gol‘?_féyst alline rebam pide. Pfter
conpl eting the “crystallization, the pH of the
sol utlingn hwskrogbdor:t. BoiToHPMIe (@(OySEal <depesbhedoolec a“
I DRy <.sadi-um hydr oxi de was . added to adjust pH
%gd;bou? 3 jfg For e %f “{ hETEE T Ent LaglettY nl vessel
SDE[PeEsi oML Word ad Nswe) s4-e beoLpAReT 8 Ss -AicsRe)s e g, -ar- OUE
(.{_Hrnutf with a QLEARMX(r\Na W MOTI ON (MTECHNI QUE
Ret eift t A8 rot “¥Bened Wt abetun6hgagoxide-

fqﬁﬁmﬂﬂidLh%oaﬁFQSH was- ta neg- g aboul . dngg Ve gg%%edano

and then the sol ution was concentrated an
WAt a-fi aFysi s Iachinev¢ st eli poiteh Rr oELEREWIXML2)-MOTION

wiie-sanmphe ghyen from.the above .concentrating and
desaltl ng was gl I{jtged %ml}?hépurl??%ld WLt OraDC}6 r &Ppafergsit

%Cr(y\ﬁ/"@y ~£8Ban proansRispensi on (29 W \Qombebanhpl dethe
Sy =% 16why) JHPMS, LT§55EJ:) n30 The transm ssjion facE or
Tt 640 hEeS the t solution was about 1.5. To
the crystal- aep051ued soluzion, 5 N sodium nydroxide was
added to adjust pE to about =.75.
3 L of the resulian: aqueous suspension containing
rebamipide was dispersed for 60 minutes witn a CLEARMIX® w-

MOTION (M-TECHNIQUE CC., LTD.) whersin Tthe rotor was turned

+ at about 18,000 rpm and the screen was Turned at about

16,000 rpm, and then ths solution was concentratad and

L a dialysis machine (Millipore, ProFiux® M12)

[n3

desalted wi
The sample given from <he above concentrating and
desalting was diluted with rified water
1ng was diluted with purified water to prepars a 2 %
(w/v) rebamipide suspension (2 & (w/v) rebamipide + 2 %
(w/v) HPMC [TC-5E];.
The transmission factor at 640 nm of the given
suspension was measured, and *the average barticlie size (Z-
Average size] thereof was measured with =& Dvnamic Light

Scattering Particle Size Analyzer (Mazlverr Nanc-25) .
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suspensi on was neasured, and the average particle size

(Z- Average size) thereof was neasured with a Dynam c

Light Scattering Particle Size Analyzer (Mlvern

Nano-ZS). 34 Table S. The average Particle size and

the transm ssion factor at 640 amof the 2 % (wv)

rebam pi de suspension Kkverag3par~icie size (nm

i Transm ssion facto= az 640 nm of 2% (w v) suspensi on

£$),91.2 8 h(; Exanpl e 16 183 M. of 10 N hydrochloric

acLd ( 516 “LBFIGE) Farid 1518, site ofndnthguesaasmission
iYrg SPE67 & (WAN) HRMBIiACISERuBPERs]on

Srage varc

m xed to pjrcelﬁa‘f*i'e;"eaﬁqﬁ‘j'/#rggﬁ‘l"ﬁfﬁbirﬁséc’fq}c\ﬁadtdéwc {40Can IF) 28 (w/v)
SOt Ut om 5o 16- —af Bus! di um
Rydr oxi de Wi ch-was—preparet—by—adding hurifi [

to 66 g of sodium hydroxide (1.63 nc'), 30C g of
Iehanipide (0.81 10 no_) was added and di ssolved with
heating to give a sodium hydroxide-r ebam pide

sol uttoh MTHE HyfdFoslbopih laciit- HRVE (2€65S§) ULi 08 mo1t ang

. ¢o®l £d at ana%%%ﬁﬁgcs%%:—al |owed to circulate in a

silicon bl ock 0se s a8 TwdSHf i daped Tcdvi tw/v) HPMC
THe~ Sodivam hydrnexi de boepebamzphgersehubion %@P%_}ﬁ! c (Tc-
40- 5%&@30lhr°:ﬂ’“ b%( small _and snall into the bloc -
t0 deposit ciystal tfne FeBdni 3 deIuegs evolodnuretdMgsodium
byerax ysd abdiZati=enpreBa-pH of, the; solytion was about
1.3. To the crystal-deposited sol ut‘lngnJ,DH‘B‘Jf\?%ovb‘?iﬁﬁ o 69
hyur AU Fddfeaet §Lalpuseipl BCabouf Befe: 23 o a1
03>t hea g esghdant, aquequs SUspensi an cont ai ni ng N
rebam pi de was di sper sed'vf%g:r R@L‘m%ﬁﬁ‘w% A V&L BAR Qg ium
IYRAFY*igle— MOBGN iGN FEEutibQUE CC., LTD.) wherein the
r ot orpyas, led __at about 18, 000 rpm and the screen
was t u#)%e#&la:twﬁ%(%tl < 16606 T m (BN hew lthé osologbiler at
IR coRCERt needaamve@5tdesal tediad hig di ag%ﬁ;kgop block
‘f%ﬂ rlﬁns(iM;! lipore, ProF lux M2). The sanple grven "
rom the above “corcentPaPTRgaRdty deshie i snglinas hydroxide-
Thdartigr dd tdojpitiohi Repwaber 460sprepaLe 4,,2 56 (W V) . :
Lebani pi de suspension (2 % (vv/\:;) reba?ri_grll' & Ry, smal- and
|ss NTo The Diock To deposit crystalline rebamipide.
A

Fror 1 1 or —ailj ) I
Zter completing the CrysTailization, the ©pE of th

m

solution was about 5 e+ o D .
ou- L.5. To the crystai-deposited solutior,

5 N , . . . s e
sodium hydroxide was added to acjusT DH To abou:t 3.7%.

3 L of the resultant aduecus suspension containing
rebamipide was dispersed for 60 minutes with a CLEARMIY® ¥-
MOTION (M-TECHNIQUE CC., LID.) wherein the rotor was curned
at about 18,000 rpm ancd <he SCcreen. was turned at about
16,000 rpm, and then the sclution was concentrated and
desalted with & dialvsis machine (Millipore, ProFlux® M123.

Tne sample given from <*he above concentrating and
desalting was diluted with purified water to prepare a 2 &
(Ww/v) rebamipide sSuspension (2 % (w/v) rebamipide + 2

(w/v) HPMC [TC-3E]) .

o0

: . 4 . F oy i : a '
The transmission factor at 640 nm of the givern
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(wv) HPMC [ TC-5E], . 30 The transm ssion factor at

640 nm of the given 35 suspension was neasured, and

the average particle size (z- Average size) thereof

was neasured with a Dynam c Light Scattering Particle

Size Analyzer (Malvern Nano-Z35). Table 9. The average

particle size and the transm3§3| on factor at 640 nm

Dfstidies 1210066 e aehar, Piade SUSPeRsIAR . %‘é%}% (7o
article si ze (nmi Transm ssion factor at 6: '
VRS S4%PplenshBASPY  WEED. J@@awr@aTesrnl JhBVﬁaﬂDJ:e&torn—

o5 :ahov mpheif (1).a ver

ul tra- czlr(tth)rbl%fuge(lj by~ %\ Bglg rErg 17% rt\tai'rf?L?gSé
(50,000 rpm for 60 mnutes, 1CC) to precr pitate fine

wdbarasn. Mhlepyweghing i tiwith pyrified water, the
SR - %Qerhah ggvﬁaégggrgr?r g%{\%% a,g%n GTh Su Tg,ﬁlon

a5 d BUDNELE anst LR, F%f-tﬂs TeT R EEE 1‘Dm0§\ pe_-nsion -
air-dried for ¢ days] abs20 i?%"é é %7 58% ¥ oL 2% rw/v,§

spectra, 1lm7specira and DIA- TG J.b SpegtFa of the- |

dried fine-grain were nmeasured. The spectra of the
dried fine-grain was the sane as that of the active
Iefgr ddi ent whi ch was prepared in the second pl ank of

Oorsu PHAR Uil CAL CC.. LTD. and has been used for
treatﬁlyng ggg;\aslylto\%:zc uI%DeOeran"cf‘ Titist TRBSeErammles’ (1)

wenth catlert=hatn20:thg=8i Ny gr ai neg-gryst al- —Qfl“e%é!cﬁvtheuca
L;}} t| on has _the _same cryst al shape as the or nary”-
redfent UseFalPuteor £FE&1I i grseCinithver Zine-

gafujlrgast rﬂ_-‘-‘tﬂas- WESk The % §ha es of the
sanpl es of above Exlalfrgp | e jZ/HSJ(%1 e'7 {1y same
M TP ds ured vﬁqlrfieect r@rdsm sgaon. eI eau Q@urﬁ@ﬁf&féiﬁpewas

£l QI Figure, 3).._ \Wen watching 2% (w V)
r ebamﬁgl%lrl rgéu m}fv)alllPh}E:rtTJij”Sﬁ*t "&bhoter BXahg efor 4
‘%?\("1)aw4t0hva transm ssion el ectron mcroscope, the

crvsta- ha gt Lhe resultant crystal was a regul ar
hyper-neé EEf 2 oh®2spedlra Mk specira a%u DTE-TG

spectre of the dried fine-grain were measured. The spectra
O0Z the dried fine-grain was the same as that of the aczive
ingredient wnich was prepared in the second plant of OTSUKE
PHARMACEUTICAL CC., LTD. and has been used for <treating
gastric ulcer and gastritis. These results indicate that
the Zine-grained crystal given irn +the inventior hnas the
same crystal shape as the ordinarv active ingredient useful

for treating gastric ulcer and gastri<is.

The crysta’ shapes of the samples of above Example ¢

T 3 e 7 1 3 :

12, and Example 7 (1) were measured with & Transmission
electron microscope (Figure 2, Figure 3). Wnen watching 2%
(Ww/v; rebamipide + 1 % (w/v) HPMZ {TC-5E] in above Example

¢ (1) with a transmissior electron microscooe, the crvstal

Shape o0If th

]
m

resultant crystal was a reguiar hyper-nesdl

crysctal naving a long gags length of not iess than 300 nm



w
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30 crystal having a |l ong gage |l ength of not |ess than
300 run 36 to less than 1000 run,, a short gage
| engt h of about 15 nm provided that the ratio
bet ween the | ong gage I ength and the short gage
length is nore than 20. Wen_such hyper- needl e
crustal was given, was presu?‘r%d that the obtained 5
tsuspensitnancavbd haye za shicGht tdANSPALENGY -0t L Lz
wat chi ng, 2% (w.v) rebam ni de -g = % (wV) P?/?\}i&%gm iln“ Bt
PEREMERS FORT) GRigt hrar4Y SPRFieeR ofinel dendorsadecr baonpe, and
thbe sabyst agshang, Lf: the fesul , Glust g, was_a .
requl ar ﬁegdl e crg(jst al hav?%gEggFo%g'gagt}{én"r‘énﬂﬁw” oRvper-
NgEeuE 2005w Wad Wistart ‘gagmd engisumeld abeut +40 ¥ ained
LAY that the tatiq. hetween the | ong gage |ength
Sgﬁg '%%ggrs h%?‘t‘l%ggae&‘l ecngillg‘ﬁ s~ GPEBIRT S S 'When such
hvpethaeedieciciystad Wasdvigi ¥ehamibid@s: Presugrd thaly -
.t he obtai ned &qspensi on coul d have a high ' o
1t SHEFSEGI 1i t i 'and P goodt FRFREFEBPT | EYSERFOUghiOrds pe,
the fdhiker: Teste3 JFhe-grystalshape of the sanple of .
above 'ExanD_e 13 was neasur &d vvlﬁtLh “aYfransmssion-eIuiar
DERELE r ORY Pir & 0T OPe g Riogur wadle 1oMeh wdt ebbog 206 nm, =
Guly) jLebaripide 2-%(w V) Q EPNIC [TC-3ELl in above |
sExarrplge“13IE¥L]:B\?\[/i tgh%é tc%%ls'mé"sogi%?f RIECEtFoh s dsppea-io
beligeeryshal lshapegagt thhagteswhanthe caystal gWaS Bongtn is
r%gul ar h%ﬁg:negdl e crystal having a long “gage
“Pengt i of "hot- FESE PHBATSBSRAMTE oCF 8882t NdmS FD0Ri it awas
rekemhegage.d-engid ob-abaut '&%d%ms%&ové&\?dﬁftﬂ o L€ 1 g
ratio 25 between the |ong cage I ength and the gﬁbr? Lan
GRGETFihgth-Y's 20for & t¥RRF ES Wkerasiehthyperemesd| 6.2 um
gnystal was giver., -t was presuned that the obtained
suspensi on coul d have a high transparenc? and a good
Testiér -- an-lily to O . %}jm=i 1 ter . CLAM 1.
Ar _: raQuUeQus-Sus jonof crystalline_rebam pide
whi ch con’pl%réi sés%gﬁ%“x?odr e o1 At TeRsP ofeoYF tHigmpie 13
weonpoeadsrsdseethedaf r amrneat es: 60l UbL 8cpoby Mef S Ak ope
(%l.JLrg(lggt g.JntS'WIalre]l’l watching 2% (w/v) rebamipide <+ 2 & {(w/v)

Z <

HPMC [TC-3E] in above Example 13 with a transmission
electron microscope, <=he crystal shape o©f the resulitant

crystal was a regular hyper-needle crysia

having a lonag
gage length of not less than 50 nm tc less “han 400 ﬁm, g
short gage length of about 13 nm, providecd that the ratio
Detween the long gage length and *he shor- gage length is
more than €. When such hyper-needle crvscal was given,
was presumed that the obtained suspension couid have a nigh

transparency and a goocd filterability to (.2 pm Zilter.
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aqueous aci dic solution, and an agueous sol ution
containinc a water-soluble salt of rebam pide. 2. The
aqueous suspension according to claim- wherein 10
the m xture is subjected to exposure of ultrasonic
wave. 5. The aqueous suspension according to claim
wherein the conpound selected from water-soluble

pol yners and surfactantscis :groxvpropylnethyl

cel lul ose, polyvinv_' I5 pv-rolidon_e,

ool voxvet hvl ene- poi yoyypr opvl ene gl ycol or

ool vsor e 80. 4. The,aqueaous suspension according to
Ol o PRl Sheprd

cl ai m Yerei 1 PREStotpoind @ téctedsf Fempmipide which

amatreriseel ubl enpoluseer scangt 20-s4i f actants 8.  ompounds
hydr ox_ypropyl nethy_ cellul ose. 5. The aqueous ~ - -
Ss%ﬁs@r??‘i o"nng? ERyet afPiHel ¢ ebarivpicde arstosdifigotants, an
haionsl swher ei he. aqu spension Of _crystalline,
rébanipidea?g 58?%;%592 g g.éyhgggﬁﬂ‘b E W ieFensronradhing
fc MESEAITBPARELLebadd pi de redoooipidg. to claim 1 or 5
wherein the pE value is adjusted to the range of 5 -
7 wth a base. 30 ,. An aqueous ophthal m ¢ suspension
of ciypst ddigmes rebagdrpide, WakeBrisngr 0duciiblie BY wnerein
.addi ng_a base to the agueous suspension of claim1l or
T §5Ad] USt Tof ST LY TREXRR ser st hdrlardsenic wave.
di al yzing the m xture, and then adjusting pr to 5 - 7
.and adjusting the concentration of rebamp.ide to 0.5
-5 Ty 3AUBUS. AERBVSYE: agoeondinphthalatiadr © whersin
suspensiben,af crystalding.rehani pide which is _
prodﬁgﬁgﬁgngy gaarﬁa“% E§§§Et3~$%§-§gﬁé6ﬁ§ sBSpEREFEn and
Sofrqu@lﬁiamtlsl oF s &%dﬁoagrpmspypﬁelt?ys i%aljaqlcﬂs,tsager §%E|9¥inyl-
) r . yzin 1e mixture, then adj usti ng 0
pgj}‘aglg%’%adj é’sotgﬁ’ﬁé—v?hﬁy ONEERPFHEPF OOl Sehany pyee.  or
a4 BoBbaets gwlv , and ating the mixture for
sterilization. 9. The aqueous suspension according to
Mai m where-in

4. The agqueous suspension according to claim

1 wherein
the compound selescted ZFfrom water-soluble polymers and

surfactants is hydroxypropylmethy® cellulose.

5. The agqueous suspension of crystalline rebamipide
according to claim  wherein the agueous suspensior oI
crystalliine rebamipide is acidic.

c. Th

[

agueous suspension oI crystelline repamipide

according to claim 1 or I wherein *=he PE value is adijusted

<c the rangs of 3 - 7 with z base.

7. An  aqueous ophthalmic suspensior of crystalliine
rebamipide which is producible bv

adding a base te th

[{8]

agueous suspension of claim 1 o>

5 to adjust pE to 3 - 7,
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15 the concentration of r _ebanFpid_ in the suspension
concen-Lrated by the dialysis is adjusted to 0.5 - 5
(Wv. wth purified water . 10. The aqueous
suspensi on according to claim7 wherein 20 the
aqueous suspension of crystalline rebaai pide having a
concentration of 0.55 - 5 0 (¥ v) has a transm ssion
fact adismdrH4Q RihG, -0f QL <J.88S than The. ..
aqueous suspensi on /gccg?di r%)gqﬁgj c éinrh%:t\%ﬁ%f efhe Baen
t he sHAPE WM 8 croyst at | T nendebanipt ey i sSh@ £6UL@Fration
eedle - ciyst al. having-a.lon age length of less than
?OO%%&H%}&% a“osﬁdr“t gagé I(é’%&gh of less than 60 nir:,
provided that the ratic between the |ong gage |enath
gnd the_short gage | en%t h.is no: less than 4. 30 12.

" method™ofpr gﬁ%‘rf’h‘ﬁ fhlaGiedas Suspensiom of crystalline
ceysatapddanaiebarispbdeque@mREl §ing m xing at |east one

of the_ conpounds sel ected froniwater-soluble polyners
and FHFIR REstarics, th aguenus acdineisel Wi aLaiand or
an-aqueals solut kon eontaining a water-sol uble salt

of rebam pide. 13. A met hod of preparing an agueous

opht il sAsrssaspensi/on d5zdfyzanystat | hne-uebaninide,

conprj sing .addi .8 hase 1o the agueous suspensi on

pr epaér%]df%yl%gt I%%g met Hod of BFAi A7 U9y dejustopgenzazion
of spevaiing cendcon . di al yzkngywhbe nixgure, and then
adjusting pHto, 5 - and adjusting the concentration

10 of~TebampifdefoldX5uresipr (@ eyiiizk-~omet hod of
preparing a sterile aqueous ophthal mc suspension of
crystalline rebam pide, conprising adding a base tc

the agtreodgusizpensspanaion| aicmoonind5 <5 to: ath USt wiHrein

£10: 3 wopcafispersing and/ o= dial yzing the mx -ure, ,
t hen C_:gélj,us_ﬁ%‘g{%tl‘ to'5 -~ SPAfd Hd] ustiing thfe Suspension
TR TEECORY Gher dbahieideit oadjBsted % (W' AR (y/v)

with purifiedc watexr.

16. The agueous suspension according tec claim 7 wherein
the aqgueous suspension of Crystailine rebamipide having =

centra<i s 5 -5 &% i i ]
concentration of 0.5 S % (w/v) has a transmission factor

at 640 nm of no% less than 20 %.

. - . . : .
1. The aqueous suspension accordinc te claim 7 wherair

N T e . . .
the shape 02 the crystalline repamipide 1s z regular nesedie

<

crystal having a long gage length of less thar 100C nm anc
- ; . - o _

& short gage length oF less than 6C nm, provided tThat the

ratic between the long gage length and the short gage

length is no: less than 4.

. ‘ L -

12. 2 methoc of preéparin¢ an agueous suspensior of
— - - - 1 S 3 - 3 g

crystarline rebamipide, comprising mixing at least one of

whe compounds seliected from water-soluble polvmers and
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=iltrating the mxture for sterilization.

39
surfactants, an agueous acidic solution, and an aqueous

solution containing &z water~soluble salt of rebamipide.

preparing an agueous ophthalmic suspension
of crystalline rebamipide, Comprising

adding & base to the aqueous suspension bprepared by

the method of claim 12 ic adjust PH to 3 - 7,

dispersing and/or dialyzing the mixture, and then

adjusting pE toc 5 - 7 and adjusting the concentration

of rebamipide to 0.3 - 5 & (w/v).

14. % method of preparing a sterile aqueous ophthalmic

suspension of crystalline rebamipide, comprising

adding a base to the agueous suspension of claim > or

5 to adjust pH to 2 -

iy

dispersing and/or dialyzing the mixcure, <=hen

adjusting »E to

) 7 and adjustinc *“he concen*ration
of repamipide to 0.3 - 3 $ (w/v), and

Ziltrating the mixture for steriliza-ion.



