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Descri pti on REVAPRAZAN- CONT AENI NG SOLI D DI SPERSI ON

AND PROCESS FOR THE PREPARATI ON THEREOF Techni cal
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Revaprazan or its salt is reversibly bound to a H*/K* exchange site of a proton pump
(H*/K* ATPase) existing in a gastric parietal cell so that secretion of H*into the gastric
lumen is competitively inhibited. Revaprazan or its salt is also bound to a specific site
of H/K* ATPase, thereby inhibiting transport of H* and suppressing an acid secretion
to the gastric lumen, which results in increasing the intragastric pH. Unlike irreversible
proton pump inhibitors, e.g., omeprazole, revaprazan or its salt is not dependent upon
acid activation of a drug in a stomach or secretion status of a proton pump. Therefore,
based on the mechanism different from irreversible proton pump inhibitors, such as

omeprazole, revaprazan or its salt is classified into an acid pump antagonist (APA).
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invention, there is provided a solid dispersion in
whidH disggisiiazan particles are surface-nodified with a

wat @ris $ R dBiect of the present invention to provide a pharmaceutical composition
which includes the revaprazan-containing solid dispersion and a pharmaceutically ac-
ceptable carrier.

It is still another object of the present invention to provide a process for preparing the
revaprazan-containing solid dispersion.

It is still another object of the present invention to provide a process for preparing the
pharmaceutical composition.

Technical Solution

In accordance with an aspect of the present invention, there is provided a solid
dispersion in which revaprazan particles are surface-modified with a water-soluble
polymer, a water-soluble saccharide, a surfactant, or a mixture thereof.

In accordance with another aspect of the present invention, there is provided a phar-
maceutical composition comprising the solid dispersion and a pharmaceutically ac-
ceptable carrier.

In accordance with still another aspect of the present invention, there is provided a

process for preparing the solid dispersion, the process comprising suspending re-
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phar maceutical conposition conprising the solid
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properties of the drug (i.e, revaprazan), which results in increasing the solubility and/or
dissolution rate of revaprazan remarkably, thereby improving its bioavailability. And
also the adhesiveness and agglutination can be decreased and thus its ormulation pro-
cessability can be improved. Furthermore, the solid dispersion can be prepared using
water as a medium, and thus, potential problems caused by using organic solvents,

e.g., safety problems caused by residual solvent, can be avoided.
Brief Description of the Drawings

FIG. 1 shows results of the comparative dissolution test of formulations prepared
according to the present invention and a conventional formulation [a capsule

containing the solid dispersion prepared according to Example 3 (A), a tablet prepared

according to Example 3 (L), and a capsule filled with revaprazan powder (O)].
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with a water-soluble polymer a water-soluble saccharide, and/or a surfactant to

prepare into a form of solid dispersion, thereby increasing penetration and solubility
properties of the drug (i.e, revaprazan), which results in increasing the solubility and/or
dissolution rate of revaprazan remarkably, thereby improving its bioavailability. And
also the adhesiveness and agglutination can be decreased and thus its ormulation pro-
cessability can be improved. Furthermore, the solid dispersion can be prepared using
water as a medium, and thus, potential problems caused by using organic solvents,

e.g., safety problems caused by residual solvent, can be avoided.

The present invention provides a solid dispersion in which revaprazan particles are
surface-maodified with a water-soluble polymer, a water-soluble saccharide, a
surfactant, or a mixture thereof.

The water-soluble polymer may be selected from the group consisting of
polyvinylpyrrolidone, hydroxypropylmethyl cellulose, hydroxypropyl cellulose, poly-
ethylene glycol, a water-soluble polyacrylic acid copolymer (for example, Eudragit E
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po'ihg\ﬂlﬁ%tw Ay l?ecp@}?@ted[fg@]l t}tprgéo%(f(glplsglég a%qoébltan ester or poly-

sagghalyide saBNtaleatBed@rdsed, JlbRIE ERE IAQUR GRINISHERD glycol-
of l'actose, white sugar, sucrose, mannitol, sorbitol,

xy I 3-hiroxystestiate casdyoxpyathy lene lycalafedinesiral qr hydiogenated castor oil,
polyoxyethylene-polyoxypropylene copolymer, synthetic vitamin E derivative, fatty

acid microgol glyceride, and a mixture thereof. More preferably, the surfactant may be
sucrose fatty acid ester, polyoxyethylene glycolated natural or hydrogenated castor oil,
polyethylene glycol-15-hydroxystearate, polyoxyethylene-polyoxypropylene
copolymer, or a mixture thereof.

The solid dispersion according to the present invention can be prepared using one or
a combination of a water-soluble polymer, a water-soluble saccharide, and a surfactant.
For example, a sold dispersion can be prepared by surface-madifying revaprazan
particles with polyvinylpyrrolidone, sucrose fatty acid ester, and polyoxyethylene
glycolated natural or hydrogenated castor oil.

The amount of revaprazan incorporated as an active ingredient in the solid dispersion
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substituted hydroxypropylmethyl Cellulose, and the like. Examples of the lubricants

include sodium stearyl fumarate, magnesium stearate, calcium stearate, zinc stearic
acid, magnesium trisilicate, talc, and the like. The composition according to the present
invention further includes additives, such as sodium hydrogencarbonate, sodium starch
glycolate, sucrose fatty acid ester, and the like. The kind of the pharmaceutically ac-
ceptable carrier can be appropriately selected by one of those skilled in the art, in ac-
cordance with a formulation to be obtained.

The pharmaceutical composition may be formulated into various forms, such as a
granule, a tablet, a capsule, a dry syrup, or a powder, preferably, a granule, a tablet, or

a capsule. Those formulations can be prepared using conventional methods known in
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depeRHeMiackRfA] feldFdr 48 Etht PhAPnRLBL A BERARAI IR can be
achi eve a curative oblectlve or exanple, to treat an

ul Bepulaiedintedaipedy mﬁféngﬁlilﬁtsulé@f@d@@dlﬁeérsmm@ypqrﬁen W& a diluent,
rey &an?e??éﬂlt ' a.nluBﬁ@anE 2ngend lﬁl%maljr@ corﬁ ug"?%e mixture. Alternatively, the

speci fi from50 to an average
papharmla@eu@pzletoofpos@vaparalzeaﬁrm@lat\?dtmtp|arﬁﬂtlefcby griveulating a surface-

la\élgl(ﬁ@fﬁissg)?a %ﬂn gérgloﬁ IV%EI zf @ﬁfeﬁpzfndqﬁé( hpg @S%ghép glftg}ri?ééri fgranule with
wai ditues Ialﬂmluoegantc h arbmtent and tbmhlfeaancammpmissdﬂtg ﬁhs obtained

t ai th d. di di
g?@é’gﬁli%e Whatrmglcesu ) g{P?ggij Lzltcglgbe %) I QI%ted 'K Ecapsule by

p r ﬂ;heg ticessutf wah gel mdttde Sépm ss@ rﬁhh@ob)mgxn&m&rrﬁd:oatmg can be

PR SRR <BRuRg e el s S ersrysstor

a Wahe pres@ltidledtis@benatd, hethiditSidopact @otess d@reparing the solid
m xture thereof in an amount from5 to 900 parts b

wefigtarsion rldedregssyineudy S PERIBEG VA1 39 ARE Ot ater-soluble

bas@dmen alPfePdible SX-cMBRIAEN supfactafl @RI 2&ARurd BT in water to
preferably, revaprazan particles are surface-nodified

wi P2 a sysprmsiont 4l dyingdhgyHsPePiQel yvi nyl pyrrol i done,

20 'A@ dl%b@é‘%évebﬁle%é gf]@va@ aSHGERR thatd Y @sﬁib@e L8l rpotential
and 10 to 100 parts by wei ght of poly oxye t yl ene

gl probleatsedusedthyruingor ginjdsdganiacas setest pioblsinis cabsedldy residual

on, 400 parts by weight of revaprazan [35] The present

invention includes, within its scope, a pharnaceutica

c orrixoﬂuetplrcmesscbn]mepmrrgghe baidsidpechiah, $peuspensioardn be obtained by
a naceut i.cal } accept ab

NEESblaR < REER 8] BofiTbhiEnsst Yo Mo waeer
aCﬁﬂmﬁe@@thxhhﬁmﬁﬁ&&@nknanﬁﬂﬁoﬂﬁﬁmﬂoﬂﬂﬁﬁﬁnﬁ@ysUHHgthe
conventional dil uents, si ntegrants, bricants, d
PR B BB b HPEIHLE T e ABtEe e both re-
XyVdgr@lan af@bhé bOd wakekblubRRIynRrCs Gafeysbiablel sﬁ&:hande a surfactant,
cel lul ose, white sugar, silicon dioxide, dextri

de%draa@éxmli?éh%rF‘BHPdYWd‘Péé@?p‘ﬁ@%lbfa“'fléﬂngx%ﬁf%%m@&wmm The

DOét}fﬁhg yil ooycﬁsrp@fsﬁ@ R&n b& PERPNRYABLRY hnF &IvEARSAI methods known in
cel lul ose, glucose, polydextrose, stwarch,

pr @g@ﬂlaltmawzté‘@l tieldrFichi exepple. e RGNS cPh bs GRAMeY using a stirrer
ML AGyitH tlmﬁé WIIQ%BQF P¥bniC %Iséﬂﬂl@? % mlcﬂoﬂulch%er a hléh pressure

hy propy ose a m xture thereo
t hhomq)gceuzer a propeller-containing mixer, or a homogenizer. Homogeneous

suspension can be obtained using a stirrer equipped with a stirring wing and also more
homogenous suspension can be obtained using a homogenizer or a microfluidizer.

In the process for preparing the solid dispersion, the drying can be performed using
any conventional drying methods known in the pharmaceutical field, such as spray-
drying, freeze-drying, or vacuum drying. Preferably, the drying can be performed by
spray-drying. The spray-drying can be performed using any conventional methods
with a fluid bed granulator or a spray-dryer.

The present invention includes, within its scope, a process for preparing a pharma-

ceutical composition including the solid dispersion.



Exanpl es of the disintegrantg include croscarnellose
sodi um crospovi done, | owsubstituted

whyasox8epr opyl net hyl cellul ose, and the |ike. BEXHKBR@3/006738

[43]

[44]

[465]

[46]

[47]

of the lubricants include sodium stearyl fumarate,
magnesi um stearate, calcium stearate, zinc stearic

aci gor SRGTHES abtBrdihg & dd &AbRIMARLE thedebehfi@vedtioa; a JABule may be
conmposition according to the present invention further

i neleneed by armeal whigh Forgprises AP ey IFogRHeHy Heesf a water-
S OgI{HM: EB@H&E DU MEL Rl sRUGLRREa §RFdYanRChE 28%kRle tRRLF in

the like. "The kind of the pharmaceutically ac ceptable
cawpiee o QupinBesusspsiopr andtselay-dsying deeyspapsion@ngfphatipasgutically
skij | | i t, 1N i '

£ obsePbb RalrdS, elyyed B KPBCBRGREIE e SubOh A & ne
mamethed boprephratgedie solidodispersious fornms, such as a

gragule, a.tablet, a capsule a dry syrup, or .
powd b SBYdp T pe DI ikordipeyd i o spiidpalmetepigusing a
Thfisié bbd prankhBtdrpnsyloancierarndpar, atiglsspegd goinvianririaad dle like. The
met hods kno i nt he, pharmaceut.i cal fie|ld. For exanple, .

£ hRPAORAS RGN S-S B O WB HGET Searin i PEAY < i R B 1o 2 diluent,
a §ehlaet nibiyrodiystalighet deBumkk, flatese nd@uth kiafth, S@hhiEb], potato starch, pre-
dispersion with a diluent, a disintegrant, a ) ) i
| ul R stagply ceHiglops, RACTOE] e C o PRE STt HIRES HE Gy @lcium di-

Al hRIrB@dnipH&dphate! NBIPRA FREAIE hG@lans APA&! b URM R PRich as
formulated into a tablet by granulating a

S UPPERRIFBEN- FPdem sBrehozliealper @ pesarmglione sodgin. sehym alpyglrogen-

LG OR I S OPAR B B R e e, suc
c om@g@ﬁ@ ttersatobtitdanabiovidex but the ikheanirarolid setiadtargd such as

¢ OTRRRS AR RAPEh TARYBI Oh], SpAPRHL P, and e
filike.coating or enteric coating can be further

perfornmed to inmprove stabili drug-conpl i ance, and

Do pARP IR AR Qe ShRRm b B AL RORR A B SR may be
W pilepared bg asuanel, whiclp toapss:s foenupitiap ak iatin g hieindal sothtion to a
di spersian. Th rocess I ncludes: suspendin )
oD A e SRR A A PbITETPWEHLY By Hble cagrier

wat ghe sldeiblButiaGENAbd Weter; S UICORSI (@itxardpld, @hdfioXt bihdxture of
thereof in water to obtain a suspension; and drying

t hwalsp aehsi Aephof G exampife sbianelsalulipgl; or 2 splytipr regred by adling
Ve BS cAFeRioRBObiHIRMREE N the PRARIaBLRichiRY @ sheRARRT @l , alcohol
probl enms caused by using organic solvents, e.g. ,

s affetaxapplsp piaRols 404 8 dnikipre elsyaaaindse|.aaerhol (for example, ethanol
solution). The binder includes at least one selected from the group consisting of-
polyvinyl alcohol, xanthan gum, arabic gum, alginic acid or its salt,
polyvinylpyrrolidone, gelatin, hydroxypropylmethyl cellulose, carbomer, hy-
droxypropyl cellulose, ethyl cellulose and a mixture thereof. The amount of the binder
is not limited, and may be about 10 wt% of the total weight of the granulated pharma-
ceutical composition. When the amount of the binder exceeds 10 wt% of the total
weight of the granulated pharmaceutical composition, the granule may be hardened
and thus disintegration thereof can be prolonged. When required, the binder solution
can further include polyoxyethylene glycolated natural or hydrogenated castor oil (for
example, Cremophor RH 40™).

Also, according to another embodiment of the present invention, a tablet may be



[40] In the process for prepgring the solid
di spersion, the suspension can be obtained by a ng

WO 2008/078923n t 0 an aqueous sol ution contai ni ng BCT/KR2007/006738
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[49]

[50]
[51]
[52]

[53]
[54]
[55]

[56]

wat er - sol ubl e pol yner, a watersol ubl e saccharide, a
surfactant, or a mxture thereof, while strongly

St plephrBd by AenARKIBORSh 86thplidedRomPlds@hRathiX kY of thB€olid dispersion
suspensi on can be al so obtained by a ng bothr e

v apich BitraaerugRd otccaptiRle 6r1Tigh 0l sPRPSST ) gre mixggre of a granule
wabighms @k @e §@M§kfs@(ﬁl arfdl Mahﬁ%e%ﬂ&allf’d&geﬁam LhiHeLfor
thereof to water and then strongly stirring the

r estiimplaig lnbygant suich Phenagnesivinsigaaie)e. , di spersing) can

be f [ : t] . kn [
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pharmaceutical field, such as spraydrying,

freeze-drying, or vacuumdrying. Preferably, the

dry E&Qgﬁﬂ’@l:ﬁfregﬁf{}%rﬂi‘dsomi mgls&xroﬂr ying. The
spray-drying can be performed using any conventi ona
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a 1 S YehEPsraTR Igbtain 4 WIGHESNCY- suspensi on; and
spray-drying the suspension on a pharmaceutically
acceptable carrier. The suspensi.on can be obtained in
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performed according to any conventional methods using
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Example 20: Preparation of Solid Dispersion

20 g of B-cycladextrin and 80 g of lactose were dissolved in 2,000 ml of purified

water. While stirring the resulting solution with a mechanical stirrer, 100 g of re-

vaprazan was added thereto to obtain a suspension. The obtained suspension was ho-




[47] Al'so, according to anotfher enbodi ment of the
present invention, a tablet may beprepared by a nethod

wakiosla7soenpri ses conpressing a mxture of the BCI/K&2007/006738

[61]
[62]
[63]

[64]

[65]
[66]

di spersion and a pharnmaceutically acceptable carrier,

or conpressing a mxture of a granule obtained from

t hgos@lited i SRANS e AMEs ArANArIREEHiER laYa BESERE BP1®000 -
carrier (for exanple, a lubricant such as nmagnesi um )
st £aPA pYy. Thesdtaipgs s peSEBr Wisrigraysirigd tileling pryax Fivsh Buchi
of 18¢)&inBESRE BonditHENRT | Ao 1B0C@RTYUh %ﬂ@wmp@ra{%ﬁ@% 850 °C of

a method which conprises filling a capsule wth a
mi it utket gfmpelaiuredp obtadi s pddshisparsimd a phar maceutical |y
acceptable carrier, or filling a capsule with a

m xture of a granule obtained fromthe solid

di saasiples 24ndB2a Ppeparatior of Sdid Dyspacsiaept abl e carri er

[49L [T resent invention wl|l be descr.ihed i .
fur #Rlé‘r‘%%‘%{ AT VR PPEFE A4S TTHEE &) i v)\ﬁarnné)?e 20 according to
extwebeponchieasl @axampl @wwarie Thble 2. [The simbaiit of @upfkdwstesused
on‘léé ﬂ(?dlare nog integded tofI imt the scope of the

pr ¥88 Y M R hg O e pahimeunt Pf thecoRIpenants pyednar at i on of

Sol irdbiPi2sper si on [52] 20 g of pol yvinyl pyrrolidone and
8019 of sucrose fatty acid ester (Ryoto Ester L1695

™ e Gubi shi Co., Japan) were dissolved in 2,000 m
ofrpltg[g]fi ed water. While stirring the resulting

solution with a nechanical stirrer, 100 g of
I O¥PIR&A ‘Pﬂz%l&g/diq ol Mhihit GIRRLAL VAR SRaPsih WPolyeth |Pol
The olbt al Ered Slr,IS ensfon was ép'a -d)?}%' ed Wt h l\/l{}wl?sq sp?gfl 0
drlyer |gzBuchipropyd)3-lunder fohe comuppyloe | BTPGE2Wpywollglene |xame
0C of {an in|l nper at uf e and to 90 OC of;,,.an
out | et ten‘pé:%g?[%?e to obtain atg id erMSperS]IE%I%. [’051§f01 r407
[ 54] Exanpljgsn2 - [19: Prgparat jeeHulofe 5ol i d Di sper $6@) |
np p p

[95] $olid |di spersjions were prepared [ n the|sane
manner _as ijn Exanple 1 afpcordipg to the conponents and
anmgunt 0 i,bh Table 1 The anmount ¢of purifd4ed water
uggz f\g)gos O%n?gppr 1 g of the total apount (édghp
coppongnts [used. [[ghl; Tapl e 1[rable 1]

23 (100 g 100 g

24 |10g |60 ¢ 20¢g 20¢g

25 (100 g 20¢g 60 g

26 (100 g 50¢g

27 (100 g 100 g

28 (100 g 50¢g 50¢g

29 (100 g 150 g 50¢g

30 [100g [10¢g 10g

31 |100g 60g 50g

32 |100g 60g 50g 50g




[Table ] [57] [58] [59] Exanpl e 20: Preparation of
Solid Dispersion [60] 20 g of b-cyclodextrin and 80 ¢

wW@RooBaraese were di ssolved in 2,000 m of puriPCEER2007/006738

[67]
[68]

[69]
[70]
[71]

[72]

[73]

[74]
[75]
[76]

[77]

water. While stirring the resulting solution with a
mechani cal stirrer, 100 g of revaprazan was added

t he pRhMplO3 RN e ﬁka%oﬁuﬁﬁﬁﬁalm@erg' b obtai ned
suspensi on was eni zed by passing three tinmes

thré@@wfaolmvwmmﬂl ngetS aef GrepephepRel 41 ™prodergd by BASF Co.),

1531Qpﬂ) f sucldie fé?c %@&%r%ﬂ?&%@te?m‘@@%uﬁﬂﬁﬁzo().jWe?éjaLﬂed to 110
W th spr ay ( Buchi 190fé under the condition

of ml Qﬁpﬁmﬁ@d y@@ero‘@%lfe samrigrthetesu inp éplation &iirndn@danigalggirer,

0

dlcé(gj; gfrgg%éf%a‘sﬂ] &f‘s@f&%&ﬁeﬁ tflé}et%m) %b%ﬂ‘?a %@g&%}oa Tg% o‘tc)) ined

So$usp61&®peasshommpg:eﬁﬁ]ad Sﬂhg d hdmsg@rimr@ns mmtmn smeecpaﬁ f@oim 10,000
nner. as | e 20 accor di ng he fluid

ol AR AR A TinABs e st Rl SR8 el By Bien Higy o nui

pubed greclu@t @“rodllsaﬁbym%tﬂ@o yriindee thelcogdioibn bitel 10ad 4B0 °C of an

rm nt of the Table 2 [Tabl e
RO Te AR B0 BRI S e ERARlp BB Suece:
Sofnb@ﬁda @m@ﬂﬁp&@loh%] 10 g of polyvinylpyrrolidone, 15

g of Crenmophor RH 40 (tm (produced by BASF Co.), and
70 g of sucrose fatty acid ester (Ryoto Ester (tm,

M s gRhmiple $8- Erepﬁx'ea@loﬁdﬁ@@lha DidpePsith- c@fltd?hihgf(h%ﬂul/@t er.

While stirring resultln? solution with

mec h@gict aplyginyimyaiolidongol 2 @ Crf‘éwﬁlpa%lrﬁ%%”s(psqd}md;by BASF Co.),
adgiedsd QSf §icfosk ?at%&c%i &t éﬁg&@%&'rﬂn MbI6sARER BEL atled to 110

suspens Qn was geni ze Sing a om)genl zer at a
r otﬂépf pirifsgeederoW hile o i, the G=stlbing 5010000 Pitin af roechaeigal stirrer,

§ of @E;I?%Ea%s\%st él&@ly%@%ﬂ&%t%QO WBrirP glﬁ}éensﬂ %ﬂe resulting

u3| ng- a
suspension was homogenized by stirring at a rotation speed of 300 rpm or more for 2

hours to obtain a homogenized suspension.

67.5 g of microcrystalline cellulose, 20 g of crospovidone, 10 g of sodium hydrogen-
carbonate, 10 g of sodium starch glycolate, 20 g of sucrose fatty acid ester (Ryoto
Ester™, Mitsubishi Co.) were sieved with a 20 mesh-sieve and then mixed together to
prepare a carrier for praducing a granule.

While the carrier for producing a granule was being fluidized in a fluid bed
granulator (produced by Glatt Co.), the above homogenized suspension was spray-
dried under the condition of: 50-60 °C of an inlet temperature, 35-45 °C of an outlet
temperature and 1.5 bar of an injection pressure to obtain a solid dispersion in a

granular form.

Examples 35 - 40: Preparation of Solid Dispersion-containing Granules
Solid dispersions in a granular form were prepared in the same manner as in
Example 34 according to the components and amounts shown in Table 3. The amount

of purified water used was 1.5 ml per 1 g of the total amount of the components used.
Table 3
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Example 41: Preparation of Solid Dispersion-containing Granules

A mixture of 481.5 g of microcrystalline cellulose, 360 g of sucrose fatty acid ester

(Ryoto Ester™, Mitsubishi Co.), 90 g of crospovidone, and 90 g of sadium hydrogen-

carbonate was sieved with a 20 mesh-sieve, and then 1,260 g of the solid dispersion

prepared according to Example 9 was added thereto. The resultant mixture was mixed

in a high-speed granulator for 1 minute. A binder solution was prepared by dissolving
135 g of Cremophor RH 40™ in 90 ml of 50 %(v/v) ethanol solution. While rotating

the mixture in the high-speed granulator at a speed of 300 rpm for 3 minutes, the

binder solution was added thereto to obtain the solid dispersion-containing granules.




[Table ] [78] [79] Exanple 4{; Preparation of Solid
Di spersion-containing Ganules [80] A mxture of 481.5

W@2@B/0769eY ocrystal | i ne cel lul ose, 360 g of SucP@EER2007/006738

[81]
[82]
[83]

[84]

[85]
[86]
[87]

[88]

fatty acid ester (Ryoto Ester(tm, Mtsubishi Co.), 90
g of crospovi done, and 90 g of sodi um
hydr ogencar bonate was sieved with a 20 nesh-si eve, and
then 1, 260 of the solid dispersion prepared
accExamplesis -Eida Prepargtiop of Selik Bispersien-gontyining Granules
r esgbhAlpdHi Uo RS JFNAL | dte Brdpllif ﬂ%esqn&rrﬁmeélss%
for ute. A bind sol ution S prepared
di Eszmlp/lﬁ Hd a@@sdlgg ot th@cemppms aRd apgungs showngo Tﬁblecﬁlf 50
QQvﬁﬁ gt hanol solution. Wile rotating the mxture in
t he |gh speed granul ator at a speed of 300 rpmfor 3
niﬁhmhs4 ] the binder solution was added thereto to
@ﬁ%g&the solid di spersion-containing granules.[81]
anpl es 42 - 44: Preparation of Solid

Di|sper si on-cont al ni ng G anul ¢

di|sper si on- cont ai ni ng granM&ﬁ?%ﬁ§%4€ mple 43  pExample 44

sare;: j le 4 ording[to the
coggmgaﬂgg&gﬁgfEﬁmﬁﬁ?gpshomm b ble 4 [84] Table 4

[T ?1@@@11&%&?9% ﬁxgn‘}#lgg] [ 86] Exan'pl es 48 76

Surface Di spersion-caont al ni ng Granl e
[8&51@@%&%@6@9&}51@1@orrpom=nt s and anmpunts show; jjfg g
Tab soli-ddispersion - ¢ontainingpgranules were
pr M@bﬁ@smnmmeumam manner @g0ign Exanp| e 41, excepio g
t hat—CGrerpphor—RHAO{tH—washrot—used—apd—90——of—50
QﬁWhmmethanol sol ution was used as a b| nder sol ut/2@hg
[ 88— Tabte 5t Tabte 5 Tabte—{1891

Clrosp0V1done fOO g 100 g

Sadium hydrogencarbonate 100 g 100 g

Sucrose fatty acid ester 300 g

Cremophor RH 40 ™ 300 g 300 g 100 g

Examples 45 - 48: Surface-Modified Solid Dispersion-containing Granule

According to the components and amounts shown in Table 5, solid dispersion -
containing granules were prepared in the same manner as in Example 41, except that
Cremophor RH 40™ was not used and 90 ml of 50 %(v/v) ethanol solution was used
as a binder solution.

Table 5



w@Roosiozavexrryst al | i ne cel | ul ose,
acid ester (Ryoto Ester(tn), M tsubi shi
and 90 g of sodi um hydr ogencar bonat e was
and t hen
di spersion prepared according to Exarrpl e 9 was

[90] Exanple 49: Preparatiomgf Solid
Di spersion-Containing Ganule [91] A m xture of 500 g

cr

ospovidone
FM@ g th a 20 nmesh-siev
d

e,

, 300

Co.),

g of the

360 g of sucr oBEF/KRRG07/006738
90 g of

adﬁléa@ethereto The resultant m xture was mxed in a
hi gi=speed—granutator—for I mmoter A brmder —sotutTomn
was prepared by di ssol vi ngEz@mpleof |Hwadrdsy prispyiptet hydxample
cellulose in 100 m of 80 |%v/v) ethanol solmtion.
: , . 4 48
ile rotating the mixturg i1n the high-spee
gr 2RES of 3 mfor 3 mnutes, the
bi §B%&E%?}§iﬁ 2§E\Anc gr?i)dpd ?%QQg;t o to obtainlthe soli
di |SpRI &seisi6OBf Bkdthilg 69T anul es. [92]24(33] Exanpl e 50;
Prieparation—of—Fablet {941 200—g o+ t+he—sol
di |Sphd disgensipin epBExatpladdor di ng to Exanple 1, Hﬁ(@)gg of
m —20—goft—sodirumptarch
gl )‘Bolxléslw,rSIQmogEvfmldﬁd@pov done, and 10 g of mmgneci Um70g
Stgarate were i xed and tien Lunpr sSSed Uusi 17§ a Singte
t apfiepcyptaBigecelldpicai n t apPeds (Vei¥We per [7ABRet: 80002
rrg and Anount of revaprazdn (5)er tablret: 200pg). [95]
[ 96ECBeri ment al Exanpl e Pi ssol ution Tept [97]
Solgubl [1ty of a revapr azan-cont al nl.&% solid g) sper sipn
welS HeH&5Ped in purified vater. A $0I°Bd di sper8i on
(of0 1 g of revapraz was a to a ker
co%alpnl N4 50 m_of purifi aeglgvvater ich wal%ghen 100¢
Stk )ﬁzrg g an etlc 5 rer af 25 0Cip
a \%gtﬁ%#l a%dﬁéffi%?b&ﬁhezurq 9? i fqofgsmri 6| hours,
eashdisaiple wasolse! | ect ed |and f| I tered usingopg0. 45M100g
fll—t—e@hﬂl—t—r—eﬁ—% Huted with pethanol havin
sushcmbﬁ&weﬁegthat absor bao@g of the filtrate is in
t C I aIIUC fl UIII O [ tG 1. O. IIICII, a D\Jl ballbc Uf the
[89] diluted filtrate was nmeasured at 270 nmusing a W
spectro hot oneter (Agilent 8453, %d’l ent
[90] t ecKmd Preppyptiopof Splid Dispersippd pnipaingGramle
[91] A mixture of 500 ¢ of microcrystalline cellulose, 360 g of sucrose-fatty acid ester
(Ryoto Ester™, Mitsubishi Co.), 90 g of crospovidone, and 90 g of sodium hydrogen-
carbonate was sieved with a 20 mesh-sieve, and then 1,300 g of the solid dispersion
prepared according to Example 9 was added thereto. The resultant mixture was mixed
in a high-speed granulator for 1 minute. A binder solution was prepared by dissolving
20 g of hydroxypropylmethyl cellulose in 100 ml of 80 %(v/v) ethanol solution. While
rotating the mixture in the high-speed granulator at a speed of 300 rpm for 3 minutes,
the binder solution was added thereto to obtain the solid dispersion-containing
granules.
[92]
[93] Example 50: Preparation of Tablet
[94] 200 g of the solid dispersion prepared according to Example 1, 150 g of micro-

crystalline cellulose, 20 g of sodium starch glycolate, 20 g of crospovidone, and 10 g
of magnecium stearate were mixed and then compressed using a single tablet press to

obtain tablets (Weight per tablet: 800 mg and Amount of revaprazan per tablet: 200



val ue, concentrations of revgprazan were obtained
using a standard curve. [98] About 20 ng of revaprazan

wataadzaIek was di ssol ved i n net hanol until the PCIE/KR2007/006738

[]
[96]
[97]

[98]

[99]

[100]

vol une of the solution reached 10 mM. 1nl of the
resul tant solution was added to a 100 m fl ask and
thgpypurified water was added thereto to obtain a
standard stock solution. The standard stock sol ution
was diluted with purified water to obtain 2 g/m, 5

9/ MoxpBrihiGhid) ERIhpIO1Biol6fop rAdar d sol ut i on. Each

absor bance of the 'standard sol uti ons was neasured at
an abkbiity pHnravariarunramaieingnglihdisifer2 o wasrmeasusdst iai pyrifed

st r W e
i R S e I B AIAET & TG IR P beger
c ocongdinaing Gl ml (ﬁ“:puﬁﬁ&BWateir trehiclewad then atrenghetined wsingadbinggnetic
6. 99 Tab 00 01
oty o 35 e D ER Bk s ol Atk o1 2R SHRBHS e sppppte was
of cdlireted undl d@ednsing n@diSaoliltet. Ths et o chalntedrvdﬂn@eﬂlanol
th rese i nvention. is. renar 02

ERE R R bRt R e ve b€ Ripgh TRA 02 0 10
Agwhé.ﬂ w@trmlee deak d1dedfiltbiewbinkasdednisit RY0 aRtusiPPBEY spectro-

oM ode Sped SIeahS B BplihHBRBEiH 13> A b FESth i e Chgorbance

6 VRLE BRESHLEChsHTdeaBRizEn @%ferotﬁalh&ﬂﬁs)iﬁgsa M‘tﬁﬁcﬁr@@h% ned
in order to measure flowability thereof. About of

a s ObpHt ) meef svapragrsstanthek wpg ssaligddn methanp) La%nl total
o ogﬁﬂe g t}ﬂeysohlg%ﬁk %ﬂgd [ VPhﬂJ HP}}IJ«: '?@sﬁlﬁ t WRBioH%AR Wikl to a 100

tain the bul ensity. I's was '
sufyjl Beskeandttbert ppfiied gvaBr000 atﬂedrélseretglt@ gbtamt appelrd stock solution.

de

dond 1L ot uTRA STl s 7 p b ABRE . St

ang uglfmpipadi HHAgén]t(yf sta@eard'sslutind Bachabsarbdrca IoﬁtIEd;tandard solutions
rd t t bi Th

IO nw%sggllegsugeda a[t%gg sof:%tg(}lr\? m?mtnf.émvg e%ng%% % ﬁ'ﬁ) th%o OQ tain a standard
curve. The standard curve was maoderately linear passing through almost (0.0)

(coefficient of correlation r2> 0.98). The results are shown in Table 6.

Table 6
[Table 6]
[Table |

Solubility (ug/ml)

Revaprazan powder 173
Example 2 905
Example 3 505
Example 4 237
Example 6 303
Example 7 240
Example 18 803




[Table ] [106] [107] po : BujXk density [108] pt :
Tapped density [109] Carr's index = (po - pt ) / pt *

wWao®spre2 [ 111] Referring to Table 7, revaprazeCI/E8oadE006738

[101]

[102]
[103]
[104]

[105]

[106
[107
[108
[109
[110
[111

—_— e e e e

[112]
[113]

[114]

havi ng very high adhesion and agglu tination

properties shows 40% or nore of Carr's index and its

f | oy@Rinihd ¥ Wt §,af dan! eWeethat SBultifyeIt thafiffact-RRdified solid

surface-nodified solid dispersion had high flowability

andispargor aspordigsioghe piespt meé@,OWrr@naﬁkﬁblwwrm{ei 12]

[113] Experinmental Exanple 3 : Cbservation of Particle

Surface using Scanning Electron Mcroscope [114] The

| sur Experinfensd Eixaoipde 2 oA dhesivenggsrantahgglotination Restsol i d

d' SR{L ﬁﬁl‘ﬁrhe}qgér qw&%eﬂﬁi rgvaz)gﬁgﬂ gg&de?laﬁg.ttﬂeoﬁrface—maﬁﬁed
m Ccrosco . ared accordi ng

t ofotdnippesiods aregaed awéngmuﬁkadplem andrétvalre sieasorddoand their

Coggrg a"iln g%sb%%g toi%lhab%(cji Ja Ioﬁc?er goa l’q’l-egsﬁl? n% u\%/%l‘t?lf;g/ tﬂérgap %b £ gofa

( J§elid HispOrSkon waalarefdly, addmlaa fa)plastic ategamrga@haﬂmp Inlm\a)lume

S0 SR SR S RSB R R S e o
adtappﬂng @, 0@10 tﬁnesaist@@aapﬁedlc&héw BeRPEEMYS utdBe SURTRGRAI the
of partficle erence, the zha pe of revaprazan

pa?aPP‘idr i nga%m‘étams@s%méae oRpmgd Rulsleasityndgapped density, Carr's

M G GaPEalb@ae@WPaIIer W dvhlubRARKYBith MBhe results are shown in Table 7.
surface-nodified solid dispersions described above.

ReVEB‘PléZan was placed on a slide glass and then a few
eo-j m neral oil were dropped thereto for

d| spersing. The sanple was covered with a cover gl ass

andl'ableeln Ioaded on a nobi | e plate of a pol ar| zi ng

AAAAAAA [l aaValll mYa'| Jaorar)
m CT USTUPT \I\Il r\un Cr\l | PDC COUU O, I\II r\un W y Japydairl)

t g observe the shape of the cryﬁaadsmﬂnﬁe a
potarizationmangte was berng adjusted—{115
t g ReV@Saza® powded, revaprazan dogd-Znot show

crlystal fine i nage.
)éxampe g 21.9

—Referring
any

Example 6 17.6

po : Bulk density
pt : Tapped density
Carr's index = (po - pt ) / pt * 100

Referring to Table 7, revaprazan powder having very high adhesion and agglu-
tination properties shows 40% or more of Carr's index and its flowability was very
low. On the other hand, the surface-madified solid dispersion had high flowability and

its compression properties were improved.

Experimental Example 3: Observation of Particle Surface using Scanning
Electron Microscope
The surface of particles of a revaprazan-containing solid dispersion was measured

using a scanning electron microscope (SEM). The samples prepared according to




However, the revaprazan-contgj ning solid dispersions
show crystalline forns covered with surface-nodifying

woreaoeorsaes. [ 116] [117] Experinental Exanpl e 4PCT/KR2007/006738

[115]

[116]
[117]
[118]

[119]

[120]
[121]

Conpar ative Dissolution Test [118] Conparative
di ssolution test was perforned to eval uate dissol ution

pr Eiéﬂ&ﬁe@é afd $HUGRACROMREN bih 8 ehetQlst® tdivhikar SiRABle-sided tape had
accor %ﬁéo t he pr esent i nvention. A

r ebesprasiaeitdoMidainen erptechyEl PR Yingparier sptegng device
cofypat ﬁt(YOEeJe%iiﬁel §a a§Pﬁlcdr (')rF ?A |a¥mo$ef§9 ER%h &f t8e coated samples

vaprazan powder vva m xed of sodi um

st weglpagdyto SEM 6150 541@i S JﬂithgﬁEan i aparrh d hmmagurﬁéamwas adjusted
fi Lt ae\%lﬂagé Ot ?5141)6‘{0 &)ggljvgttﬁegsu%f?? 811 @tléﬁgﬁe A%%l ﬂef’érence the shape of re-

di s prepared accor
VVI tfa‘prmmizi(amdolv)s veafs adsodibsenved asrmg]a gblﬁuollngtmlcmcbgehe nonnpae with

ul eit I fntgf‘Agl]l i H'EClé rn(le alsglﬁc{ %]ed {sll(\)r,]éo e%%}hufeg @R,e I;clv%ﬂ%%zan was
t apllaeetd @r edale gdasaambthdn adew drdps axﬁ'phﬁeralﬁolhwelretdﬁepl:&bometo for

| es i 90 of O. - sol utj on at
o PRt CEre el a5 b i ¥ g Elaf i s lgafean mobile
of plhtéa)famrmrvgaﬁlce@lcbp@@\eﬁoﬁ E1p¥e Fp0d PO, NitddCo.3Rpan) to
m nut es, 45 m n%Jt es, 60 m.nut e and 90 m nutes and

t hePssRisEhesRR Ot e e matiedrRokiizabghpie wes being adjusted.
I mTR@fe@ltu?% ¥ FIESOmahbe, &%ﬂ@%&ﬂesdﬁ&%ﬁé\utahg ePéaﬁmeqmage
0 y

the dissolution rate was neasured by quan ing t
c oHewRYs athe dpy apFazprgappinigrsolid dopeysinps thomngytwiline orms covered

sp ﬁhr%%wl«%ﬁ%ﬁﬁé%%gs are shown in FIG 1. [119]

Referring to FIG e revaprazan powder fornul ation
has 30% or less of di s solution rate, but the

for Y r tion have

s IoipRriyRREn BERRM RObRp IR UGl TEY | 71 50

m nGoeparafii@ @]ssc[lﬂlﬁ)’lﬂ teﬁxmrperﬁmﬂe&il to Exaimp:tb dis$olution profile of a

Phar pacoki 2 t 10 f l e heagl e

doguRERE R A PR ko SRR hri el 3" Plfrozen-

vveccmtmﬁm%lcam(cb Whd Ilirgplz&k@ﬁis @y@ﬁpmmisamﬁm Spetifidaiigys(had of re-
woun efore a n.of the t ,

LA oMy B e B s Saie Sl e as & dis

dofgige o824 EPHe ﬁlp&uwa@ fil1E@Intd B hi@UWiefatin Badle. The @Mﬁp@é}k@on

tabl et (conparative fornulation) prepared fr
prepared according to Example 3 was mixed with 10 %(w/w) of sod1um starch

glycolate and then the resulting mixture was filled into a hard gelatin capsule. A dis-
solution test was performed on the tablet prepared according to Example 36 and the
above samples in 900 ml of 0.1N HCI solution at 37 £ 0.5 °C of temperature and 50
rpm of an agitation speed. 3 ml of the sample was collected in every 15 minutes, 30
minutes, 45 minutes, 60 minutes, and 90 minutes and the same amount of the medium
was compensated immediately. From the collected dissolution sample, the dissolution
rate was measured by quantifying the concentration of revaprazan at 270 nm using UV
spectrometer. The results are shown in FIG. 1.

Referring to FIG. 1, the revaprazan powder formulation has 30% or less of dis-
solution rate, but the formulations according to the present invention have as high dis-

solution rate as B % or more within 30 minutes.

Experimental Example 5: Pharmacokinetic Study



a m xture of revaprazan, |ac{pse, sodium starch
gl ycol ate, and magneci um stearate, and the table

wpe@parssek accordi ng to Exanple 36 were oral |y PCT/KR2007/006738

adm nistered with 20 to 40 ml of water. The
adm ni strated dosage was 200 ng of revaprazan per

[122] i UbJA%@ﬁt ldi@ccf o rﬁal% h8a dg'lg BRI vedré alidsen, th@Pdeih?Ras frelsurdd, and they

[123

[124

—_—

|

hours after the adm nistration,
ab‘dﬁ’te C_Pn@rmﬁd %lfth m@é@ym\gh@bﬁm Qs @pkdey §chyyavound. Before admin-
heRahfidh & G teSfmh RSS! Ay HANFasGRI *}%ﬁcﬁg t(pjthg%gag’l@%o s except for
centrifuged at a rotati gn speed of 3,000 rpm for 5g
m watee®r éhduthh@epmvap@dals@blfﬁ(qm@ar@ad dumulptign) prepared from
ef .
e LU0 1 LELLC L0054 A ROURE T
an’dnﬂruetbloprepwd pe@gding tmEmplﬁBﬁ/a\s:rmﬁu edprinsgiraigwHPLCto 40 ml

12 The.,.m um conc ration

| LEChadh S B AN R R S 300 1138 R he AR Bickl g re the
( Tmmsmroa aneb(® 05,65, us il 15g 2 VA 14y 6 sandlH Ieduneaftef tieenadininéstration,
ser um ent.rat.i on- t ur.ve, . and. t he a und th
S et EOTEET ISR B <ol e CiTivEs pE S 68 Hogcaliected
( AblooDwahiEntiNaged R AS 286N bideO f 3,000 2PAZS Thidlnukdd| £nd tﬁéJerarated
0- , the area under_the _serum ncentratlon time c

f r 80D Yo dealed & Yosianaat mbssnd edt osvitd -2 1 dperdhel pren

r ub 18t HRRA VAL ideftostdd 8n MheR (NG &S unt HEreS &SN in serum was
concentration-tine curve fromthe final ata to oo was

obmarwerd wndilVhdi ng the final serum concentration by
ther g.lz hﬁkﬁﬁﬁ({h@ﬁ—uﬁp&?&éﬂfmoﬁ Remik Paf tﬁQﬂﬁl%‘?&ilﬁfeHQS r&Eh the

t he ‘r ug an armaco netic par ameters wer
r emaemmm efdumyconeqmratl@l Elmax)wedre esasuediuans vatéssibitanagd from the

%WB lcgﬁl(gb%?rag(gn lu%s:‘é'u%% gﬁ(cptﬁfz a@%&ldéﬁﬁg Lérﬁrél\;@ﬁcentration—time

rate range
acumvd trog @ bouarmaBylsus (BUChaK) \mscraeaspfeMJ]smg a trapezoidal rule AUC (.,

éxu,gﬁ% I%rhera%\ggerqé/ ie TOCfogt%E‘gl T altlgl’? léltelie ! e | Ogl’H@ r a%gsor dl someasured
8hﬁsi(1g1@trbpdzofd1#l)rulel ex@apdbtlon. IBe ach uadﬁﬁtm/ sdrtun@idatentration-time
revaprazan_tabl et <O 05 tai ned from

bi 55 BBRtenfruthend e e wies bEyRan Bl s Sgsgoncentration
Ngbyrthe efififinAicdQAM QR DREbloHEYRHRERZRidN tof lq{eedrug ast gbmacokinetic
ng/ m¢g. Clains [1] A salid dispersion . in

r eRHPIEEENVYaeRreIeaed dydngan aEMnbiles élafl wt@ﬁstgal significance of

Vetnefivs 4 pebiRnPRE YRRk as @libRk&S ush DRAENS 3 ABAE 8lfe &t according
surfactant, or a mxture
to analysis of variance.

AUC g, (ng.hr/ml) of the tablet prepared according to Example 36 was 1401 + 332,
five-old higher than AUC (., (ng.hr/mf), i.e, 261 + 52, of a conventional revaprazan
tablet (p<0.05). As for Cmax obtained from blood concentration-time curve, Example

36 had 652 ng/ml, and a conventional revaprazan tablet had 165 ng/ml.



[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

thereof. [2] The solid dispeygsion of claim1, wherein
the water-sol uble polynmer is selected fromthe group

W@ ovghzeng of pol yvi nyl pyrrolidone, PCT/KR2007/006738

hydr oxypr opyl met hyl cel | ul ose, hydr oxypropyl
cel l ul ose, polyethylene glycol, a water-soluble
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The solid dispersion of claim 1, wherein revaprazan particles are surface-
modified with polyvinylpyrrolidone, sucrose fatty acid ester, and poly-
oxyethylene glycolated natural or hydrogenated castor oil.
The solid dispersion of claim 1, wherein revaprazan particles are surface-
modified with one of a water-soluble polymer, a water-soluble saccharide, a
surfactant, and a mixture thereof in an amount from 5 to 900 parts by weight,
based on 100 parts by weight of revaprazan.
The solid dispersion of claim 6, wherein revaprazan particles are surface-
modified with one of a water-soluble polymer, a water-soluble saccharide, a
surfactant, and a mixture thereof in an amount from 20 to 200 parts by weight,
based on 100 parts by weight of revaprazan.
The solid dispersion of claim 1, wherein revaprazan particles are surface-
modified with 5 to 30 parts by weight of polyvinylpyrrolidone, 20 to 100 parts
by weight of sucrose fatty acid ester, and 10 to 100 parts by weight of poly-
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The process of claim 15, wherein the binder solution further comprises poly-
oxyethylene glycolated natural or hydrogenated castor oil.

A process for preparing a tablet, the process comprising compressing a mixture
of the solid dispersion according to any one of claims 1-8 and a pharmaceutically
acceptable carrier, or compressing a mixture of a granule obtained from the solid
dispersion according to any one of claims 1-8 and a pharmaceutically acceptable
carrier.

A process for preparing a capsule, the process comprising filling a capsule with a
mixture of the solid dispersion according to any one of claims 1-8 and a pharma-
ceutically acceptable carrier, or filling a capsule with a mixture of a granule

obtained from the solid dispersion according to any one of claims 1-8 and a phar-
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the solid dispersion according to any one of clains
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