SCLI D DI SPERSI ON COVPRI SI NG AN ACTI VE | NGREDI ENT
HAVI NG A LOW MELTI NG PO NT AND TABLET FOR ORAL
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The present invention relates to a conpress tabletting
fused solid dispersion conprising an active ingredient
having a low nelting point, and a tablet for oral

adm SOLLIMDISPERSION CQMPRISING: WX ACTIVIE INGREDIENT
I nvention Non steroidal anti-inflamuatory drugs such

as i bupr of en dHAMNGUATCOMN MEETIN@B&N&’E)AN&H ng

low neltin oints, tend to nelt by the heat generated

dur | R BLEFEOR DRk ADMINIS BRAEION COMPRISING SAME
probl enms of capping and sticking, particularly when

the drug content is high. In order to prevent such

pr bI! :@I! lﬁ 15: ﬁely hi gh anount of exci pi ent needs
t Freid g Q{eﬂ his case, the dosage unit nust be
i ncreased to achieve an effective plasma concentration
of the active ingredient. Accordingly, there have been

repor t edriuipRésent IRREARER relite@ftd ef tdorgpress aablettiisg Msed solid
such a lownelting active ingredient into a tablet.

Fodispemign eonmipfisddd 8aBH#edngrddiert, 12Ring 4llodi seltisg paint, and a

phar maceuti cal conposition conprising an ibuprofen or
detablrtfoooeal ashhinistgatton/POPrE0YHETBNE| scl oses a
phar maceuti cal conposition conprising ibuprofen
aggl onerat es usi ng a suspensi on conprising ibuprofen

or B%cﬁ&%uﬁ& %rf%ﬁzs Invention

Non steroidal anti-inflammatory drugs such as ibuprofen or
dexibuprofen (S(+)-ibuprofen) having low melting points, tend to melt by the
heat generated during a compress tabletting process, causing the problems of
capping and sticking, particularly when the drug content is high. In order to
prevent such problems, a relatively high amount of excipient needs to be
used but, in this case, the dosage unit must be increased to achieve an
effective plasma concentration of the active ingredient.

Accordingly, there have been reported numerous methods for
effectively compressing such a low-melting active ingredient into a tablet.
For example, WO 92/020334 and DE 3,922,441 disclose a pharmaceutical
composition comprising an ibuprofen or dexibuprofen salt, and WO
93/004676 discloses a pharmaceutical composition comprising ibuprofen
agglomerates using a suspension comprising ibuprofen or a salt thereof,
starch, surfactant, water and a solvent.

WO 95/001781 discloses a method for preparing a bilayer tablet

consisting of a rapid release layer and a controlled release layer, wherein the



starch, surfactant, water and a solvent. WO 95/001781
di scl oses a nethod for preparing a bilayer tabl et

wa@ongiessrsaig of a rapid rel ease | ayer and a conPCDKRe@6/005526
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rel ease |l ayer, wherein therapid rel ease |ayer

conprises ibuprofen, corn starch, cross-Iinked

pol yvi nyl pyrrolidone, carboxynethyl starch, magnesi um

st ?%ﬁat erel ¥t el_a?@? %@ﬁ’gﬁiﬁdsecﬁbhﬁ@@ﬁe lcoyer seroh) | 8asss-linked
i buprofen, mannifol, hy roxypropylnethyl cel | ul ose,

t abelyviBgipsstalidosies satioxyamsthgbktapcldamagnksiom stearate, while the
However, the above nethods are not to ful

satosfraledry imleasevi ndayére pr cbmprsesf cdﬁppngknnd mannitol,
sticking that occur during a conpression tablettinq . .
pr bydeaxypsopyiaasthyt celiosentale: mnrgnesiun gteagaty and cqllpidal silica.

o1 7 i BpsieyebritBoHaTe Mgy Hd nojotd AR ARiSHactStS in solving

colst SuBplsl T kabilpBopRl, SHUIRg AR Mot bining o, gompression

pr?aa(ﬁ@lrtitn:gg%ﬁ%%ésqn to provide a tablet for oral

admni's ion conprising sanme, which is capabl e of
mai ntai ni ng uniformrel ease of the drugs over a |ong
period of tine. It is still another object to provide
a Sunmmaryeof thednveapwnat i on of said tablet. In
accordance wth one aspect of the present invention,
there is provided a fused solid dispersion conprising

an active ingredi ent. having a [tin oint of 80 C o
bel ow an@c‘épr%hréjlﬁaﬁéﬁlﬁp@&l‘w 0335@@( BNE aiomeioprovide a fused

solid dispersion comprising an active ingredient having a low melting point

which can be easily compressed into a tablet.

It is another object of the present invention to provide a tablet for oral
administration comprising same, which is capable of maintaining uniform
release of the drugs over a long period of time.

| It is still another object to provide a method for the preparation of
said tablet.

In accordance with one aspect of the present invention, there is
provided a fused solid dispersion comprising an active ingredient having a
melting point of 80 C or below and a pharmaceutically acceptable absorbent
having a specific surface area ranging from 20 to 400 m’/g.

In accordance with one aspect of the present invention, there is
provided a controlled release tablet for oral administration comprising the
fused solid dispersion.

In accordance with another aspect of the present invention, there is
provided a multilayer tablet for oral administration consisting of a rapid

release layer and a controlled release layer containing the fused solid



having a specific surface area ranging from20 to 400
nmvg. I n accordance with one aspect of the present

WO pwensdsoh, there is provided a controll ed rel PEIEER2006/005526
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tabl et for oral administration conprising the fused

solid dispersion. In accordance with another aspect of

the present invention, there is provided a nmultilayer

taQﬁ en&?ﬁ oral adm nistration consisting of a rapid

rel'edse l'ayer and a controlled rel ease | ayer

cont ai ni RPaédirdaneedigostild dhoRrRr Hspéet dMthagieséariafention, there
with still another aspect of the present invention,

t hég epioyigedva dptbaespr feregreparingr apaablopy fort abaletadmimistration
oral adm nistration conprising: (a) heating to nelt an
accomprisiggedi ent having a melting point of 80 C or

bel ow and _addi ng a pharmaceutically acceptable i )
absor benta)nkeating to dpeltian active fngiedagriahavngi agnelting point of
20 to, 400 nVg thereto to obtain a,hgnogenous fused )
soi80d Capx peloyy gnd a@d}ng:w%aﬂ"gacwtmﬁg' kaﬂill@é sorbgyt having a
the fused solid dispersion obtained in step (a) to .
obspecifigr anifhes ;araadrangingdaomg 28 te| 403 emdgntheseto itg obtain a
agent or a pharmaceutically acceptable excipient to

t hbogregemons faspdasalididispersiey (b) and conpressing the

St TSRS, 5 T BTl | G faporsion
theptARES i g%e%a(%? 16 8Bla5h Branules; and

(¢) adding a release-controlling agent or a pharmaceutically

acceptable excipient to the granules obtained in step (b) and compressing the

resulting mixture into a tablet.

Brief Description of Drawings

Fig. 1: the in vitro dissolution profiles of the rapid release tablets
prepared in Examples 6 to 10 of the present invention;

Fig. 2: the in vitro dissolution profiles of the controlled release tablet
prepared in Example 11 of the present invention as well as those of the
bilayer tablets consisting of a rapid release layer and a controlled release
layer prepared in Examples 12 and 13 of the present invention;

Fig. 3: the variation in the in vitro dissolution profile of the tablet
prepared in Example 12 of the present invention as function of the rate of the
paddle rotation;

Fig. 4: the in vitro dissolution profiles of the bilayer tablets consisting
of a rapid release layer and a controlled release layer prepared in Examples

14 to 16 of the present invention; and



prepared in Exanples 6 to 10 of the present invention;
Fig. 2 : the in vitro dissolution profiles of the

wa@onrnedsied rel ease tabl et prepared in Exanpl ePAQUK&R006/005526
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the present invention as well as those of the bilayer

tabl ets consisting of a rapid rel ease | ayer and a

controll ed rel ease | ayer prepared in Exanples 12 and

13 of th&igprestht Vﬁﬁ@éﬂnilant;heﬁrg)’ltm digselutzon profile oh the tablet

the in vitrq,disspluti rofile of the tablet

pr PpEPUEY, ln%@aﬁaﬁeﬁ of the presept iyention 45 dRbfiapn 6 the rate of the
functi?n qf.the rate of the paddle rotation; Fig. 4 :
th@apﬂfbV% B°ﬁ1ssolution profiles of the bilayer

tabl ets consisting of a rapid rel ease | ayer and a

controlled rel ease | ayer prepared in Exanples 14 to 16

of ParailedDENripfiyROfithe IndeAfibg- >: the variation in

theTh vitro arssofutron proiite of the tablet

prepared in Exanple 16 of the present invention as

function of the rate of the paddle rotation. Detailed

Descri pt Tha inventiee Itablettfoororahaedministiative ceimipeises ar controlled
oral adm njstration conprises a controlled rel ease, .

t alselease tsEopEIsing & fysed pakids pﬁsmrsmnc sAntAIRINgg an active

2 il e LS re e OLBRNE BN Aoranid saloBby Fabiet comprising
g'@?{ ﬁ*i%ﬁ%,nwiﬂﬁd§p§ﬁ?§nﬁr?§§§ ﬂlf% a\élf;ﬁflgfﬁ)}% ?g+eeptable excipient, and a

ad%ﬂgﬁ%ﬁ&t talleth B&l%&rﬁfﬂiﬁﬁ’#i@ﬁ Ha%'ilg?fa: 8bﬁﬁ'%lled release layer

forme sing ingredients for the controrl rel ease

t afbhed i pedicht Rashiel inefolledsielehst tgbkdiafbdtzsrapid release

for the rapid rel ease tablet. ‘
layer, using ingredients for the rapid release tablet.

Each ingredient of the inventive tablet is described in detail as

follows:

<Fused solid dispersion>

The fused solid dispersion of the present invention comprises an
active ingredient having a melting point of 80 C or below and one or more
pharmaceutically acceptable absorbent having a specific surface area ranging
from 20 to 400 m’/g. The fused solid dispersion may further comprise a
tabletting aid selected from the group consisting of a sugar alcohol, a water
soluble polymer, an oily base and a mixture thereof. The weight ratio of the
active ingredient : the pharmaceutically acceptable absorbent : the tabletting

aid preferably ranges from 1 : 0.01~3 : 1~2.

(1) Active ingredient
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Each ingredient of the inventive tablet is described
in detail as follows: <Fused solid dispersion> The

wo ewedessol | d di spersion of the present i nventiBEI/KR2006/005526

conpri ses an active ingredient having a nelting point

of 80 C or bel ow and one or nore pharmaceutically
accept abl e absor bent having a specific surface area .
r angi ndnfthepresent dnvevionvghe etive isgredientiusediinghedused solid

Bbpbtme s SrBEnig dnt AL SR P 0 0 0,
sol ubl se and

e RefgRe e Py ot ARG Witofih Thithle HEbTen (meling

ut i-eak " e [ :

SRR IRUL T SRS CABRGRDEDI - S8 S0 Lt i

. . diant Sent i1 h ot )
AL, STHCR Ao KEApRIAZ NG InHAPAAGEY | SRBSISSEIE® in the
nieédthiedt BPiathe@mabSidGartrithel ow, preferably 50 to 80 C,
and representative exanples of the active ingredient
i ncl ude i buprofen (nelting point : 75 ~ 77 "Q),
dexi buprofen (nelting point : 50 ~ 54 "C) or a mxture
t(Re Pharmapeuticalleaceeptable ahsorbentint i - i nf | anmat or y
drugs useful in the treatnent of a rheunmatoid
arthritis (2) Pharmaceutically acceptabl e absorbent In

abeor pAREREE Bt HRe ARG EALY ACREFHE HbSorbent

ﬁg@eéldg@ tgg gﬁfeocm&afs'gteﬁg&)ﬁ }hagfngg ahy oglmt%% dRAfdhhARlused in

represent e ex es’ o e absor bent
the pharmaceutical field, and representative examples of the absorbent

include light anhydrous silicic acid, hydrotalcite, aluminum magnesium
silicate, aluminum hydroxide, aluminum silicate, magnesium aluminum
methasilicate, bentonite, lactose, dextrin, starch, microcrystalline cellulose,
hydroxypropylmethyl cellulose, hydroxypropyl cellulose, hydroxyethyl
cellulose, ethyl cellulose, methyl cellulose, polyethylene glycol, finely-
divided cross-linked polyvinylpyrrolidone or a mixture thereof.

Particularly, in order to avoid the problems such as capping and
sticking occurring due to melting of the active ingredient by the heat
generated during compression tabletting, a pharmaceutically acceptable

absorbent having a specific surface area ranging from 20 to 400 m'/g,

preferably, 100 to 300 m'/g, more preferably, 150 to 250 m'/g is used.
When the range of the specific surface area of pharmaceutically acceptable
absorbent is less than the lower limit, the capping and sticking problems still
occur. In accordance with the present invention, the weight ratio of the
active ingredient and the absorbent may range from 1:0.01 ~ 3, preferably,

from 1:0.1 ~2. The absorbent may be added after heating to melt the active
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i nclude |ight anhydrous silicic acid, hydrotalcite,
al um num magnesi um sili cate, al um num hydr oxi de,

w@bwmiosasm si | i cat e, nmagnesi um al um num et hasi PCT/ER006/005526

bentonite, |actose, dextrin, starch, mcrocrystalline
cel l ul ose, hydroxypropyl net hyl cell ul ose,

hydr oxypropyl cellul ose, hydroxyethyl cellul ose, ethyl
ceigredieat, nethyl cellul ose, polyethylene glycol,
finel ydi vided cross-1inked polyvinylpyrrolidone or a

d (HHEAR,RIC

dyri ng. conpression tabletting, a pharmaceutically
a@é&sﬁhbl e absorbent having a specific surface area
ranging from20 to 400 nmvg, preferably, 100 to 300
nvg, nore preferably, 150 to 250 nVg is used. Wen the
range ofy bRferSteficilitate td BF AR ahepgg@fﬂmﬁg WidCRickdase the
accept abl e absorbent is I eSs than the |ower ITmt, the
Cl@ihﬂiir? e&‘ﬁdie&bzcbf ke rahbleesdwing |copepress thbletting by way of
accordance with the present invention, the weight
rdintinisifing the anelting, fixgtiod] €t im&hti\freefmdosdjki% ispeysion may
range from21:0.01 ~ 3, preferably, from1:0.1 ~ 2. The
evamptige e taklattngapidselestad depm otheegroumeonsisting of a

CaaF P @ Waleyhelublg gy iedear ot be: &1 RoRUgRye thereof.
el B e R B D RAL b anees

dyt jgng conpress tabletting by way of dininishing the
mel ting fixation, the inventive fused solid dispersion
may  Representative examples of the sugar alcohol used in the present

invention include xylitol, sorbitol, mannitol and a mixture thereof,
representative examples of the water soluble polymer include
hydroxypropylmethyl cellulose, hydroxypropyl cellulose,
polyvinylpyrrolidone, polyethylene glycol, polyethylene oxide, polyvinyl
alcohol and a mixture thereof, and the representative examples of the oily
base include sucrose fatty acid ester, glyceryl behenate, glyceryl
palmitostearate, glyceryl monooleate, glyceryl monostearate and a mixture
thereof.

The fused solid dispersion according to the present invention may be
prepared using any conventional mixer, preferably a universal mixer or a
heat-melt extruder.

The method of preparing the fused solid dispersion with a universal

mixer or the heat-melt extruder is described in detail as follows:

(a) Preparation of the fused solid dispersion using a universal mixer
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further conprise a tabletting aid selected fromthe

group consisting of a sugar alcohol, a water sol uble
w@eioyneas74 an oi ly base and a mi xture thereof. HECEKR2006/005526

wei ght ratio of the active ingredient : the tabletting

aid preferably ranges 1 : 0-2. Representative exanples

of the sugar aIcohoI used in the present invention

| el udaRadth ine?QiBht & ad Y d BhivAAGI dniliek Piéifeated to 60°C

thereof rep rese exanpl es

itk daﬁ'&ff Tealrtr B8 prfﬁﬁ?““&'ﬁt WDy&%bgd JRhogencously. A
DR AL Gt oS Rh Y hgs?‘ég‘?“e%%ﬁ%ﬁ}m%ranging
TR T e -
g#o\)goﬁf iéé 6@%@@#@@%@ Lﬁ’ﬁc rhch %tuﬁa(h%{)eq‘sﬁ)rllld At th1s time, a

tur use |sper on accordi

@bldHin g 8 &kh! V& %?%fn gf&ﬁxop €a Weﬁ@@ﬁ@l‘ﬁbl’é E}Bg/rﬁ&y and an oily

conventTonal m xer, Iy’ a universa er or a

hisaye- rﬁﬁ&tbeeﬁlrth&@ddde'ﬂhﬁlef@kb@@lcﬁf DAﬁl@ﬁrshﬁﬁlﬁgW dofwsee heater,

solid dispersion with a universal mxer or the
hihatdispdrsionxisrstideed dtsodestenperdtura, aied thd reaslting :hgglsmerate is
(a) Pr@gar ation of the fused solid di spersion using

langi xsietih by aeeldy blastinge 4o eolptains aadused tselld dlSpersmn
w@ggﬁ%%lge@exqe{spﬁr ehea gg?nt xTﬁ fﬁ%ﬁgﬁ@éﬁ(gg&g}eys_lop\ thus obtained
%%ﬁ%ﬁ““ gléglircsﬁg 4%2@%‘3%311% BRNfes Yﬁgn %rgnules are filtered
through No. 14 mesh (1410 um) to 20 mesh (850 (m), preferably 20 mesh

(850 1m) to obtain a fused solid dispersion.
(b) Preparation of the fused solid dispersion with a heat-melt extruder

The active ingredient and the pharmaceutically acceptable absorbent
having a specific surface area ranging from 20 to 400 m'/g are

homogeneously mixed, and the mixture placed in a loading hopper is heated
to melt in the hot compression screw chamber, followed of extruding the
melt. The obtained agglomerate is homogeneously mixed with kneader-
mixer, and the mixtures are filtered through a screen to obtain a fused solid
dispersion having a uniform size.

In this process, the length of the time the active ingredient is exposed
to the heat is shortened, and a fused solid dispersion having a uniform size
distribution can be obtained. Thus, a fused solid dispersion having a
uniform size distribution can be manufactured by a less time-consuming

single process which is conducted by carrying out the inputting, melting and
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from20 to 400 nvg is added to the nelten drug and the
mxture is stirred for 20 to 60 mnutes to obtain a

wherwgessepbus di spersion. At this tinme, a tabl ePdT/RB2@6M05526

such as a sugar al cohol, a water sol uble polyner and
an oily base may be further added the di spersion.

After shutting down the heater, the dispersion is
Sorédriflg Af theantive imaediontein soghehbe. resul ting

aggl onerate is collected and dried by cold blasting to
obtain a fused solid dispersion conprising the active
in%yedient. The fused solid di spersion thus obtained

i < Tgblstieamprising the grsedsodid GEpera™and the resul ting
granules are filtered through No. 14 nmesh (1410 mm to
20 nmesh (850 mm), preferably 20 nesh (850 nm to
obtain fused. sol ] ,.Spersiqn. r ' .

Che- 1 uSBuolS RGPt e FBREReS RontdlisTERASE LA, Rapid release
Chhye . h P?&%ut' :
%@Eegt gg?{enlggg!) bén?ﬁ mgg?cn%} g"fg@!g IC SBL};r: faé é%gong} lga adding a
rpehiehfieamy? Gadceptidle Ndeigicat NoMagefased | 3013 Meshersion and

and the m xture placed in a |oading hopper is heated
taompiessing ifte dohbleenpitheat dhe aseewnf chaobkr., Thkl compressed
of extruding the nelt. The obtained agglonerate is

Hahlet prefsuably hasxabandness intwaieangedsom 4t 16hgp, preferably 8 to
m xtures are filtered through a screen to obtain a

fi&skB solid di spersion having a uniformsize. In this
process, the length of the tine the active ingredient

is exposed to the heat is shortened, and a fused solid

Wég@gﬁ?&%ﬂeg& &b‘i‘&i formsize distribution can be
; s, a tused solid dispersion having a

A controlled release tablet comprises the above-mentioned fused

solid dispersion and a release-controlling agent and may further comprises a
pharmaceutically acceptable excipient. The weight ratio of the fused solid
dispersion : the release-controlling agent : the pharmaceutically acceptable

excipient ranges from 1 :0.01 ~3:0~3, and preferably, from 1:0.05~2:0.01~2.
(A-1) Release-controlling agent

The release-controlling agent for maintaining uniform release rate for
a long period of time can be selected from the group consisting of
polyethylene oxide having a molecular weight ranging from 10,000 to
9,000,000, hydroxypropylmethyl cellulose having a molecular weight
ranging from 1,000 to 4,000,000, hydroxypropyl cellulose, carboxyvinyl
polymer, polyvinyl alcohol, xanthan gum, guar gﬁm, locust bean gum,

carboxymethyl cellulose and its derivative, methyl cellulose and its
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uni form si ze distribution can be manufactured by a
| ess tinme-consunm ng single process which is conducted

Wwh00ca698y4 ng out the inputting, melting andscrBenKRg06/005526

the active ingredients in sequence. < Tabl et
conprising the fused solid di spersion> Various types
of tablets such as controlled rel ease tablet, rapid

r I - '
9985, S ek St o
%%?@Pﬁf@ fileen FU660 t802, 000W0DRE TR Setcttifnce with the present

ginto a tablet wthout the use of a cooler.
Theeation, theswdightbhtid ofrthe dusdd yolidglispersiodnesededss-ddngrolling
range from4 to 16 kp, preferably 8 to 12 kp. A
CGigent ovayerangel feamel t Qi) let3 Langbpiteferiabby frameas@.05a8) et
conpri ses the above-nentioned fused solid dispersion
and a rel ease-controlling agent and nmay further

C Lses a pharnpaceutically acceptabl e excipient. The
@%W‘ég c eaqcﬁgiag’lgg?(?]@@ﬁsper sion : the

rel ease-controlling agent : the pharnaceutically
accept abl e exci pient ranges from1l :0.01 ~3:0~3, and

pref er aiyl the JrbQRtlinPeditor if.diderto fintdin an appropriate hardness
AR | PPISKS

Rel ease-cont'ro ng agent he rel ease-contro

afiftddsage NRrit AfManthbled, femcorireHed reiéefl aibléet lmag further
period of time can be sefected fromthe group

ceomprsé aphafmpodytidahlyl eceptablelexdipwntg a ol ecul ar
wei ght rangi ng from 10, 000 to 9, 000, 000, .
hydr oxybBhepgharmaegntically uneseptablei excipiens| ased ain the present

aht .
\é\@ivgg ig{g %?%%: 8 yfér rgnp)lﬁigzg(r)lgertlt?orfféloo%% 195%91’ inh’c¥1(eJI rp a I%ragga/tlical field,

and representative examples of the pharmaceutically acceptable excipient
include a cross-linked polyvinylpyrrolidone, a cross-linked sodium
carboxymethyl cellulose, carboxymethyl starch, calcium methacrylate-
divinylbenzene copolymer, polyvinyl alcohol, lactose, microcrystalline
cellulose and cellulose derivative, starch and its derivative, cyclodextrin and
dextrin derivative, pregelatinized starch and its derivative, colloidal silica,
magnesium stearate, glyceryl monostearate, sodium stearyl fumarate, talc,
and hydrogenated caster oil.

In accordance with the present invention, the weight ratio of the
fused solid dispersion : the pharmaceutically acceptable excipient may range

from 1 : 0 ~3, and preferably, from 1 : 0.01~2.

(B) Rapid release tablet

In the present invention, a rapid release tablet comprises the above-

mentioned fused solid dispersion, and the above-mentioned pharmaceutically
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pol ymer, polyvinyl alcohol, xanthan gum guar gum
| ocust bean gum carboxynethyl cellulose and its

waleso7wessra/e, met hyl cellul ose and itsderivati VBCT/ERA006/005526

povi done- pol yvi nyl acet at e copol ynmer havi ng a nol ecul ar
wei ght ranging from 2,000 to 2,000, 000. In accordance
mﬁth the present invention, the weight ratio of the

gtamé Iesicﬂhé@te\&s%dom the! @IRASIRECRNSASR! tabhd, aq@fét weBht ratio
rang froml ~3, and preferably, from1 :

Oo Dfireusédsalid Bi%eﬁ’ﬁ@ﬁutme phaymaceetidallyl scoppeatie ertipient may

the present invention, in order to maintain an
appgefromt le: ﬁiﬁdﬁh$mdqm@ﬂﬂabhgéhﬁnﬂn:@ﬂ~a tabl et, the

controlled release tablet may further conprise a

pharmaceutically acceptabl e excipient. The

p rrmtie tically acceptabl e excipient used in the
Mﬁﬂhﬁu 1 may be used any conventional one
used in the pharmaceutical field, and representative
exanpl es of the pharmaceutically acceptable excipient

| ud | .
Icpgsg ?A, %ﬁ“ﬂ?ﬁ@d’ : thpniéggrrl Edg%f’d Eps)ﬂtﬁ%b %@@enﬂnventlon may be
:@r Eacr 0 Yorraiy Ca'""coﬁﬁbﬂbél”}elease layer w1th 1nigred1ents of the

t edi vi nyl benzene copol yner,” pol yvi ny

atantulled teledsesabletrand byr fosting anapabtdledseslayemw'nh ingredients
cellul ose derivative, starch and its derivative,

cofcthedapid releasedablet to mandpuliateatheselease e sheathve atgredlent

starch and its derlvatlve col | 0| dal siljca, magn
st ear atlhe Yiilayer yip blebnepsisisting of ﬁ&dlrémdstf@&laﬁ tablset and the

Sl B A g i
A AR 5 Sa 8, SO OBl s, depositing e
ingredients for the controlled release layer thereon, and subjecting the
resulting mixture to a second tablet compression step. The tablet
compression process of the controlled release layer does not always have to
be carried out after tabletting the rapid release layer. The tablet
compression of the controlled release layer can be carried out first, and then
the granules of the rapid release layer are added thereto, followed of tablet
compression. Also the rapid release layer and the controlled release layer
can be sequentially or reversely filled, which is compressed into a tablet in
one step.

The multilayer tablet of the present invention can be also prepared as
a trilayer tablet consisting of rapid release and controlled release layers.

When the tablet consisting of the rapid release layer and the
controlled release layer comprising the same active ingredient according to
the present invention is subjected to in vitro release tests in accordance with

the paddle method at 100 rpm (Korea pharmacopoeia 8" ed. in vitro

10
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froml : O ~3, and preferably, from1l : 0.01-2. (B)
Rapid rel ease tablet In the present invention, a rapid

WO edogaem74 abl et conprises the abovenenti oned fRSEER2006/005526

solid dispersion, and the above-nenti oned
phar maceuti cal | yacceptabl e exci pient used in the
controlled release tablet. The weight ratio of the

f4is&stuish! sl SPERRASY -uéiﬁg %tﬁf)ﬁa@?'é{’ﬂi%@il | Ypastric flpid(Korea
accept abl e excl pi ent y range from1l : .85 ~§, ané1
plefrataebpycial 80mdL the02 1 Bolufich féi thiel disiitegritingttedt), 85% or
mul tilayer tablet in accordance with the present

i moenof the aetyvedmgredieat efl thy rdmid relegse layert preférably is released
rel ease layer with ingredients of the contralled )

rwithis aboutbl dounatiepinitisting the testaphidertbe agtiwe [ingugdient of the

reallell Gelese bence  oRlchies Aeaveualhir BERTRDLY Tie amounts

bi | t,abl et heti .of .th id I

onrPesponii Folr B3 SR agalf L ARVE IEHETPa0Th about s
(Te Lo | Ol oa beTpr |

HOUST 5Py PR SR B s B R3O

| nar edirgial a5 iHaareRARE TiRhé ©f HEhadse ifdalent bETRORontrolled

and subjecting the resulting mxture to secon

tRidast lepdmorctRl ontedlifl relesettablettcanprisnged by controlling
process of the controlled rel ease | ayer does not

ahedype batd amaurteofcxcipiedt vsad mf therconditwl ket ickepse hayer.  When
rapid rel ease |ayer. The tabl et conpression of the
dontitrel dissplutipa deefs vgtercangiuctasl acpording touther abaste mgthpd, the

ardpe DR berri DBy ot anurks TRl eleased,
r;?r%k‘eqraf)ﬁll ﬁlaar%olu% se{:oﬁ'ggpcgnh(ﬁné WD 84 589, WHRASE hloﬁ}(,earo to 70%
within 6 hours, 60 to 90% within 12 hours, 80% or more within 24 hours
after initiating the test.

The rapidly-released active ingredient allows the plasma drug
concentration to promptly reach the effective treating level while the slowly-
released active ingredient can maintain the effective plasma drug
concentration during the intended time. Thus, the pharmaceutically useful
tablet according to the present invention is easily prepared without being
hindered by such problems as capping and sticking during the course of
compression tabletting, which can be effectively implemented in a large-

scale manufacturing process.

The following Examples are intended to further illustrate the present

invention without limiting its scope.

Examples
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25

can be sequentially or reversely filled, which is
conpressed into a tablet in one step. The nultil ayer

wo 200706980f t he present invention can be al so pPEPER2@6/005526

as atrilayer tablet consisting of rapid rel ease and
controll ed rel ease | ayers. \Wien the tablet consisting
of the rapid release |ayer and the controlled rel ease
| ayer conprising the same active ingredient according
to the present invention is subjected to in vitro

r ePespacaticasdlusad sotidrdiggezsion>t h the paddl e nethod at
100 rpm (Korea pharmacopoeia 8th ed. in

vitrodi ssolution tests 2n net hod) using 900nL of
artificial gastric fluid(Korea pharmacopoeia 8th ed.,
t Bsampleilsol ution for the disint egrating-test), 85% or

nmor e of_ t he ive in redl ent, .of the rapid,rel ea
oyer BODE o e iuprpBire was fadRe 9.4 W Breal Thaer (Y ERSATILE

LS 250 DBE-145 DAL OSSR B B By o e,
AP, AP HBR AP H8 Jidod SRR B i
R s M T L

@x% ;i’)?ﬁl l\J{)e%dst'iﬁ{e(f qgle Kayiuted 16 Rdt&RMY he h nE8h§ @h"sﬁaerswn

e prolong e by controlling

a(¥er Mmabdé 1§Xcmb6re§ulﬁﬁgcms refom wa@tcbeleldet@ th%'r@@ﬁﬁtem erature
| ayer. When in vitro dissolution tests were conducte

awhle ditinging do tobtaiakmsalidrdekibiiprofea dispérsion agglediesation. The
of the rapid release layer in the nultilayer tablet is
rmsuhgwaggipmeéma@m yvasrcapted te shemamdpmparaigra by coldblasting

0 0
\,&0 8 v&l)t EI Mo hou 30 ; 8}@?@%1&1&?{)@@5%&% tl?en grounc{ with a
high-speed grlnder. The resulting granules were filtered through No. 20
mesh (850¢m) to obtain a fused solid dispersion.

Example 2
A fused solid dispersion was prepared by repeating the
procedure of Example 1 except for using 110 g of light anhydrous

silicic acid having a specific surface area of 200+25 m/g.

Example 3
A fused solid dispersion was prepared by repeating the
procedure of Example 1 except for using 110 g of light anhydrous

silicic acid having a specific surface ar¢a of 300+25 m/g.

Example 4

12
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20

after initiating the test. The rapidly-rel eased active
ingredient allows the plasma drug concentration to

w@emnptdsy4 r each the effective treating | evel wWhT/RRR2IV6/005526

sl ow yrel eased active ingredient can maintain the
effective plasma drug concentration during the

{abl ot eﬁ%éﬁ%@%ﬁ sod @R&ﬁ@fpf@éﬁ?@ﬁféﬁi@ tshehdtig dbg pjocedure of
PEERAREE 108t thal 0%, PF RGTRE-Sisarta o en S besre added
R Bl A AT o IR s ot
p?ﬁr ei@edr{tSﬁ? ﬁ\i}gcr}tb {%ﬁ&ﬁﬁ%%ta Fﬁ;’;%ﬂtﬁlﬁ nééirlféfb? él%tgggf bB0+25 m'/g was
Egigg@l eJaee gﬁ&%‘t& %ﬂdQBefrﬂﬁﬁgrengag &P RIrSA P Biinf B Sbtain a
1 go ed to a

exi buprofen was ad uni versal m xer

(h@B@@é’ﬁé&lsl\digg&s{&ﬁODMrrs), DALTON) preheated to 60

C and was allowed to nelt, followed by m xing

honmogeneously. 60 g of light anhydrous silicic acid

having a specific surface area of 20025 nVg was slowy
reto, and the m xture was stirred for 45

1) ek Tl ol BRRSFEPE v BEEPAEGHPUCTePGeIRG the grpcedure of
t t whil.e stirring t t ai | | _
SRR 4ol (Fehavr 03 EneRtih o TRattul setilgge instcad
j | ed h b
2%9%0%?%@{3{1%81.%3 cooled to the roomtenperature by

Table 1

Example1|Example 2 |[Example 3{Example 4{Examples

Ingredients
@ | ® (g) (g) (g)
Dexibuprofen 300 300 300 300 300
Light anhydrous Silicic acid (200+25m'/g) 60 110 - 60 60
Light anhydrous Silicic acid (200+£25m /g) - - 110 - -
Xylitol - - - 50 -

Hydroxypropy Imethy|
- - - - 20
cellulose

Total 360 410 410 410 380

<Preparation of rapid release tablet>

Example 6

In accordance with the components listed in Table 2, 205 mg of the
fused solid dispersion obtained in Example 3 (amount of dexibuprofen : 150
mg per tablet), 10 mg of lactose, 49.7 mg of microcrystalline cellulose, 3.8

mg of cross-linked sodium carboxymethyl cellulose, and 5.1 mg of light

anhydrous silicic acid as a pharmaceutically acceptable excipient were mixed

13
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(30 © for about 2 hours,
was then ground with a hi gh-speed grinder.

and the resulting product
The

wo emalosismg granul es were filtered through No. POI/RR3006/005526

(850 m) to obtain a fused solid dispersion. Exanple 2
A fused solid dispersion was prepared by repeating the
procedure of Exanple 1 except for using 110 g of [ight
atioiggthes for 601 muiwesand 1h sy mggohtadpes aflibricant wes added thereto.

of , 20025 nn'/g. Exanple 3 A fused solid dispersion S
oFB% affs&ztlag MIZHESWapStitked é%g BHPEEs rassad o a hardness

Ry o Pl i et e Rseblef, o

4A fused solid dispersion was prepared by repeating

the procedure of Exanple 1 except that 300 g of

dexiiuRsof enignd 50 g of xylitol

e
l'ight an
area of

ggﬁkﬂ&ﬁxmﬁéo?ﬁkh

geneous di spersion.

m xer

e (6%si

fS 4% PO goRt,

were added to the
preheated to 95 C and nelted. 60 g of

DB ol B GerRrl ARG SRR B crePHBAAE Sthe
R&EQA Table 2.

sed sol i

di spersion was prepared by repeating the procedure of
using 20 g of hydroxypropyl net hyl

Exanpl e 4 except for
cel |l ul ose i nstead of 50 of xylitol.
Table 2 g y

dient Example 6 | Example 7 | Example 8 | Example 9 | Example 10
ents
mored! e | ) | e | e | (w)
(62 205.0 136.7 _ .
fuseg | Bl ' (150) | (100
dispersion 205.0 _ _ - -
(amount Exanple 3
: (150)
of dexi-
buprofen) 683.3
n - - - -
p Example 4 (500)
Example 5 - - - -~ 380 (300)
Lactose 10 - 6.7 33.4 -
Ludipress® _ - _ - 9.0 |
(BASF)
Microcrystalline 9.7 _ 331 165.8 _
cellulose
Hydroxypropy | _ _ _
cellulose - 3.8
Excipient @
Micro Shellac
100 - 132 - - -
{MEGLE)
Cr osg;—1 l' lijrnllked
S .
Carboxymethy! 3.8 36.2 2.5 12.5 20
celluiose .
Lig.;ht‘ §nhyd!ose 5.1 _ 34 _ _
Silicic acid
Magenesium
. stearate - 3.6 - 5.8 5
Lubr icant
Talc 11.4 - 7.6 24.2 -
Total 285 380.6 100 925 500

14
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Table 1 <
6 I n acco

Exanpl e 3
tabl et),
cel | ul ose,

Preparation of rapid rel ease tabl et> Exanple
rdance with the conponents |listed in Table 2,

wQ@om7nesef t he fused solid di spersion obtai nedPCTIKR2006/005526

(amobunt of dexi buprofen : 150 ng per
10 ng of |actose, 49.7 ng of mcrocrystalline
3.8 ng of cross-linked sodi um car boxynet hyl

- t AdienistizEtiomp (KFIIA) oand Rekade sGiui

GFéét‘ﬂ i

e L

as d pren
m xedt qih%t &ﬁildﬁ%‘lee@@ fablets gﬁe dlh Ex sm t6ithﬁ rlgsﬁge each

| ubri cant added t her et he resul ti

sdubjé@ddfor ab 1 wikesdissutionpess based mnam&ednlé@@d @hd Drug
about 8 to 12 kp to obtain a rectangul ar rapid rel ease
liiespensitbeisdiug efor oral

prepared by repeati ng the procedure of Exapple 6 usi nthl

mﬁﬁmﬁ@h@m and ghedrelepseapatiern, wagmnalyzeds undgp the dollowing
.vitro dissolution test of rapid release tabl et

T‘Fﬂin 4N rel ease tabl ets prepared in Exanples 6 to 10

were each subjected to an in vitro dissolution test

based on Korea Food and Drug Adnmi nistration (KFDA) and

Rﬁb ﬁltfaﬁt Eﬂﬁl@ﬁﬁ)gﬂ the drug for oral
mnrstration, the rel ease pattern was anal yzed
under saﬁglésol Rgmdrh%l@e@,edambme aRESEROEKATplestERS 10

nmet hod> Sanpl es : Rapid rel ease tabl ets prepared in
Exampirgs; Qohfliol? The disintegrating-test 2nd method described in

Korea pharmacopoeia, pH 6.8 artificial gastric fluid, 900 mL, 37 +
05T
Dissolution method: The dissolution test method described in Korea

pharmacopoeia (the paddle method), rotation speed: 50 rpm

Table 3
Dissolution- time(mir Dissolution rate (%)

Examp{e6 Example7 Exampleg Example 9 Example 10
5 53.5 + 4.0/62.8 + 2.9]60.5 £ 1,6|59.0 &+ 8.1[66.7 + 2.6
10 69.9 + 5.5/85.9 £ 1,3/80.6 £ 3,7/76.8 =+ 1,7|89.1 £ 2.7
15 79.1 + 4,8/93,7 £ 0.6(93.5 £ 2,.1(|91.6 + 0.5|94.9 + 1.1
30 94.7 + 2.1]196.2 £ 0.6{98.5 + 1.0]95.6 +£ 4,9/95.6 £ 1.9
45 100.0 *+ 0.3{98.9 + 0.1199.8 £ 1,0{100.8 + 1.4|{96.6 £ 2.2
60 101.1 + 0.7/98.8 + 0.1{100.5 £+ 0.5(101.2 * 2.4{97.6 * 1.4

As can be seen from Table 3 and Fig. 1, each of the rapid release

tablets prepared in Examples 6 to 10 showed a rapid drug release pattern

(85% or more within 30 minutes after initiating release of the drug), and thus

the inventive rapid release tablet comprising the inventive fused solid

15



Test solution: The disintegrating-test 2nd nethod
descri bed in Korea pharmacopoeia, pH 6.8 artificial
w@2mv06%74 | ui d, 900 nL, 37 0.5 C Dissol ution PEL/RRA06/005526
The dissolution test nmethod described in Korea
phar macopoei a (the paddl e nethod), rotation speed: 50
rpm Table 3 Dissolution timednir 1)jssolut ion r%,te
iypeExianpBen winepngredmalnprodidesa thgr ab etigets.
53.5 4.0 62.8 2.9 60.5 1.559.0 8.166.7 2.6 10
69.9 5.585.9 1.380.6 3.7 76.8 1.7 89.1 2.7 15

Excapnol 1} Fegarefiof ofgoducfteq éleage hlgt o5 ¢ 175 4

100.0 0.3 98.9 0.1.99.8 1.0 100.8 1.4.96.6 2.2.60
101. 1 Ao.CPI@E).@d df.eieafeo.t@]leb.‘é’a&om.rejﬁa@ 4857%9@3%1.% the

Ppfete ol dikambRuss rEpe Bl ¢ Bussrty SRE fipdrgfon, the
§‘Q%ﬁ§éj-cgafr8mr% %ééiﬁ %ﬁd ARSRIPRGhETiSed8R Pable Wﬁre used.
W I'n mn af f the

er Initiating release o
drug), and thus the inventive rapid rel ease tabl et
conprising the inventive fused soliddi spersion as an
active ingredient provides rapid therapeutica
efts. Exanpl e 11: Preparation of controlled rel ease

hl a4 A

feneat ing the pr JBBEEHENS: Eyanmle 6 except thakample 11
f uSesedssolidddigpeyséorsi gn, t heExample 5 231.8
(amount of dexibuprofen) (183.0 mg)
Hydroxypropylmethyl 35.0
cellulose 2208, 4000SR
Calsium 74.2
phosphate dibasic
Release-controlling agent Xanthangum 28.0
Locust bean gum 7.0
Micro shellac® 100 30.0
Light anhydrose 24.0
silicic acid
Lubricant Magnesium stearate 4.8
Total 434.8

Test Example 2: In vitro dissolution test of controlled release tablet

The controlled release tablet prepared in Example 11 was subjected to
in vitro dissolution test under the following conditions, and the results are

shown in Table 5 and Fig. 2.

<Dissolution test method>

Sample : Controlled release tablet prepared in Example 11

Test solution: The disintegrating-test 2nd method described in

Korea pharmacopoeia, pH 6.8 artificial gastric fluid, 900 mL, 37 +

16
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rel ease-controlling agent, and the lubricant listed in
Table 4 were used. Table 4 Test Exanple 2: In vitro

waik®snbasrdi on test of controll ed rel ease tabl et PANKRR2006/005526

controlled rel ease tablet prepared in Exanple 11 was
subjected to in vitro dissolution test under the
follow ng conditions, and the results are shown in
Tabl eg5 gnd Fig. 2. <Dissolution test nethod> Sanple :
Controll ed rel ease tablet prepared in Exanple 11 Test

201 AT S B S8, S0, O Y AR5 e
i ssophiaitfadtiooe (1l Baddiel AeHol, i 43¢d: 168 rpm

phar macopoei a (the paddl e nmethod), rotation speed: 100
rpm Table 5 Dissolut iont inme(hr ) D sso lut ion
rfgble”d 0.5 9.2 1.2 116.5 1. 12 28.0 1.1 4 44.3
0.7659.6 1. 18 72.0 0.8 10 82.6 2.4

Dissolution time(hr) [Dissolution rate(%,
0.5 9.2 £ 1.2

16.6 + 1.1

28,0 £ 1.1

44.3 0.7

590.6 1.1

72.0 £ 0.8

10 82,6 = 2.4

12 93.9 2.6

O | O} | D}

TR T IS TR T

As can be seen in Table 5 and Fig. 2, the controlled release tablet
prepared in Example 11 slowly released the active ingredient of the

controlled release portion over a period of 12 hours.

Examples 12 and 13: Preparation of bilayer tablets consisting of rapid release

and controlled release layers (1)

The components listed in Table 6 were mixed together and the
mixture was subjected to a first tablet compression step to a hardness of
about 2 to 3 kp, and then, the controlled release layer was deposited thereon
and the resulting material was subjected to a second tablet compression step

to a hardness of about 8 to 12 kp to obtain bilayer tablets.

17
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33 J30O0OT A

12 93.9 2.6 As can be seen in Table 5 and Fig. 2, the
controlled release tablet prepared in Exanple 1 1

wW@e bewoyosr£l eased the active ingredi ent of the PCT/KR2006/005526

controll ed rel ease portion over a period of 12 hours.
Exanpl es 12 and 13 : Preparation of bilayer tablets
consisting of rapid release and controlled rel ease
lpAEE (1) The conponents |isted in Table 6 were m xed

together and the m xture was subjected to a first
t pbtet—eonpresstorr—step—to—a—hardness—o 3
kp, and then, thgpgaitiets ed rel ease | a/g?mg ﬁ Exafiole 13
deposi t ed thereon and the resulti ng nat eri almghas (mg)
S 02 L0 $®e8&AIA rrrihrretor:em §sfop step to n
hh Zés of aboa.r ? ogptqar n bil 366 -
t 3_[59 a§eT | 0 mg vitrb dissolutlon
t pstlayér bfi | ayénresk’btkiﬂ@t‘“‘ﬂ'ﬂfel Al Exemjed skol ution tpst¥0.0
wer e conduct ed (L@kngjptmnbriogy@r jabletp prepared in
ExamptesT1t2 dllu 3 undenthe o Tow g fpondrtion, [ and
he results e%je Wl\j/n irf Table 7 and Fip. 278.3 239.2
Di ssol utfi t hod> S&rmipds 2 Bilp abl.et
r epar ed |i g(gﬂ@ﬁ %F and 13 Test soI ﬁéﬂwb MEP (175.0 mg)
si nt egria 1' 19 t+est zlru HR—Kkorea
har macogoei a, pH 6.8 ar I c fluid, 900
1Con7 @.5 CDissol utior g OOO dj ss@3ugi on; test.5
ptHoed-dgscr i B@l@aBW Kor Ct‘fgl : ﬁl? a—(the—paddie
Eidieddo | ot giiipg) gRged:| 08! FpROSPAte. | = e o 36.2
layer agent dlbaSlC‘
Hydroxy propy|
cellalose 9.0 5.5
Magnes ium
e 9.0 -
Lubr icant _Stearate
Talc - 13.3
Total 961.3 521.7

Test Example 3: In vitro dissolution test of bilayer tablet (1)

In vitro dissolution tests were conducted using the bilayer tablets
prepared in Examples 12 and 13 under the following condition, and the

results are shown in Table 7 and Fig. 2.

<Dissolution test method>

Samples : Bilayer tablets prepared in Examples 12 and 13

Test solution : The disintegrating-test 2nd method described in
Korea pharmacopoeia, pH 6.8 artificial gastric fluid, 900 mL, 37 +
0.57C

18



Table 7 Dissolution t ime(hr) [)issoluti.on rate(t)
Exanp le 12 Exanple 13 0.5 28.6 1.5 36.5 2.8 1 35.7

wad 2274814 2.4 2 40.5 1.0 50.1 2.2 4 53.0 OrCI/&BR2006/005526
2.2 6 66,1 1.7 73.4 2.08 78.2 2.6 83.7 0.9 10 87.1
2.8 91.8 1.1 12 93.4 2.4 99.1 0.2 As can be seen in
Table 7 and Fig. 2, each of the bilayer tablets

pr epafﬁ&oilﬁ‘tigxfgﬂ?ﬂ@?l 121"}1%nﬂis%§lu?i§ﬁv‘fé9t Mé@ltnct)cf‘ldes&]?l‘?ed in Korea

active'ingre the rap ease portion was
rel eagﬁ&iﬂmdc%gééﬂ @@g%dkhﬁeﬁ%%%tﬁoﬁ §iecde 100G pm
i ngredient, and thereafter, the“active i'ngredient of
the controlled rel ease portion was slowy rel eased
over a period of 12 hours. Test Exanple 4: In vitro
diallelut i on test of bilayer tablet (1) as function of
the rotation nunber An in vitro dissolution test was

B A TR T s Wi o

AL

rons, esults are

shown 1 n Table 8 a‘dEx'z:iin;SFe fz Example 13

0.5 28,6 £ 1.5 36.5 + 2.8

1 36.7 £ 1.1 43,1 + 2.4 -

2 40.5 + 1.0 50.1 £ 2.2

4 53.0 £ 0.2 61.7 £ 2.2

6 66,1 £ 1.7 73.4 + 2.0

8 78.2 £ 2.6 83.7 £ 0.9

10 87.1 + 2.8 91.8 = 1.1

12 - 193.4 £ 2.4 99.1 + 0.2

As can be seen in Table 7 and Fig. 2, each of the bilayer tablets
prepared in Examples 12 and 13 showed that all the active ingredient of the
rapid release portion was released, regardless of the amount of the active
ingredient, and thereafter, the active ingredient of the controlled release

portion was slowly released over a period of 12 hours.

Test Example 4: Ir vitro dissolution test of bilayer tablet (1) as function of

the rotation number
An in vitro dissolution test was conducted using the bilayer tablet

prepared in Example 12 under the following conditions, and the results are

shown in Table 8 and Fig. 3.

<Dissolution test method>

19



<Di ssol ution test nethod>Sanple : Bilayer tabl et
prepared in Exanple 12 Test solution: The

wa@le®7ntmag at i ng-test 2nd net hod descri bed i n KBCBEER2006/005526

10

15

phar macopoeia, pH 6.8 artificial gastric fluid, 900
m., 37 0.5 C Dissolution nmethod: The dissolution test
nmet hod described i n Korea pharnacopoei a (the paddl e

et ho?ﬁmpﬂé’? Bﬁfa?ﬁg?ﬂ)?&%drgé%e&#?%%ﬂp@pz r p;n Tabl e 8

Di ssol'ut “ion t T1 I.onrat ("
SeroL R TR, S oA L 298 FRPOEUE0beq i
1o S8 gtgrgitpdefe pIE €F @yficil e ot S0, 7 +

0.3 8y&2c4 2 .6 78.2 2.6 80.2 0.3 1069 .0 2 .7

87.1 2.8 89.6 0.2 12 74 .4 3 .4 93.4 2.4 97.5 0.3

AS Ccap: T e . Fi .

r api dpﬁﬁéﬁzcgtge%éwg ' Sﬂfg dgsus;ﬁﬂgtboF %eeSt F}Rﬁ [ ?I H%g&&fj ' Korea
Pr OV gRarki REPbefaN@h& R AetBOAS Glotation speed: 50, 100 and 150

rpm
Table 8
Dissolutiontime(hr) Dissolution rate (%)

Ren‘]’ior'}b‘;[é?gpﬁ?r 50 rpm 100 rpm 150 rpm
0.5 23.4 £ 0.9 28,6 £ 1.5 30.6 £ 0.3

1 28.8 £ 0.9 35.7 £ 1.1 36.2 £ 0.9

2 35.6 £ 0.2 40.5 £ 1.0 43,1 + 2.0

4 4.9 £ 1.0 53.0 = 0.2 54,0 + 0.4

6 54.9 £ 2.3 66,1 £ 1.7 67.4 £ 0.3

8 62.4 + 2.6 78.2 £ 2.6 80.2 £ 0.3

10 69.0 £ 2.7 87.1 + 2.8 89.6 + 0.2

12 74.4 £ 3.4 93.4 + 2.4 97,5 £ 0.3

As can be seen from Table 8 and Fig. 3, the tablet rapidly released the
drug during the initial 1 hour to provide prompt therapeutical effects,
regardless of the rotation speed, and thereafter the tablet displayed a steady

release pattern of the drug, suitable for maintaining continuous therapeutical

effects.

Examples 14 to 16 : Preparation of bilayer tablet (2)

20
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regardl ess of the rotation speed, and thereafter the
tabl et displayed a steady rel ease pattern of the drug,

w@iovakdses f or mai nt ai ni ng conti nuous t her apeut PCEBKR2006/005526

effects. Exanples 14 to 16 : Preparation of bilayer
tabl et (2) The conponents of the controlled rel ease
listed in Table 9 were subjected to a first tablet

conpr edheoeomspepents of rhe dieateollsdd selease disted ankpablgnd were
thep, the rapid rel ease | ayer was deppsiied thereo

sbsdoned T 8RSt Pl aTPER SRS D b atiness of aboghd o 3 kp,
tabl gt c ressjon step to a haydness ut .
5% Pegho0F HaBY 29l6Roq Tpied: ot HebOgied ThefoR anf iR fsulting
I [ [ j f < Rl t I

Reléfel P TSR0 & EonRlraBlCHTX RSP stcp g e hardness of
tHHo%YSrtot@blknﬁh%Bfa%ﬁ);ﬁilﬁ?eﬂ fabletgrpl es 14 to 16 under

the follow ng conditions, and the results are shown in
Table 10 and Fig. 4.<Di ssolution test nethod> Sanpl es

. Bilayer tablets prepared in Exanples 14 and 16 Test

skdhle 9on: The di sintegrating-test 2nd nethod descri bed

i n Korea pharmacopoeia, pH 6.8 artificial gastric

fIOrd 900 W, 37 0.5 C D ssol ujexemledt osanpiBhid | Example 16
d{ ssol ution test nethod descri bed ipmglforéa (mg) (mg)
pharracepocta—{tthe—peaddi-e-method)—rotatijomr speed] 100
r briamisthl] e Resy! e 861t its onBerHedhr) Oggsp! Uti sy bate 1900
( t‘ﬁé%?e (dexibuprofen : 1000 mg)
Fused
y solid )
ispersion
(amount Exanple 2 239.2 239,2 239.2
of (175.0 mg)
. dexi-
' buprofen)
Cont- Polyethylene oxide!
rol led- (Molecular weight: 52.0 73.5 37.5
release 5,000,000)
layer Xanthangum - - 11.0
Release )
Controling Locust bean gum - - 3.5
agent -
dibasic ) '
Hydroxypropy | cel lulose 5 5 5.5 5.5
Lubr i cafit Talc 13.3 13.3 13.3
Total 536.2 557.7 536.2

Test Example 5: In vitro dissolution test of bilayer tablet (2)

In vitro dissolution tests were conducted using the bilayer tablets
prepared in Examples 14 to 16 under the following conditions, and the

results are shown in Table 10 and Fig. 4.
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Exanpl e "14 Exanpl e ;L5 Exanple; 16 0.5 41 .5 1.6 39
.9 0.439.0 0.4144 .8 1.842,70.642,1 0

WO 2002068744 1 .9 46 .6 0 .1 46 .6 O .7 4 62PCHBKR3006805526
55.3 1 .154.8 0.6675.7 5.665.4 2,8625
0,78872 71731 37685 051095 51806
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7. 5Te9t PAHGRN THE a?ﬁgtéggama%@%k ) ithéd gdes%nbed in

all the active 1 ngredien ayer
rel ea r fRAQU +
t he aﬁ%@@%@%ﬁ?‘gﬁi B %Igg@? h%?lggﬁlgaﬁ?ﬁe ta’b%O %L 37
rel ea@ed@ he active ingredient continuously for 12 to
24 hours. Test Exanple 6: In vitro dissolution test of
bi | ayplisdoMlich théthods THE WiésdMutidn &8 metirid @Bsdﬁ’d@@le'in Korea

In vitro dissolution test was conducted using the
bi | ay phatnadtopioeia (the paddle method), rotation speed: 100 rpm

Table 10
Dissolution time(hr) Dissolution rate (%)

Example 14 | Examle 15 | Example 16
0.5 41,5 + 1.6 |39.9 £ 0.4 |39.0 £ 0.4
1 4.8 + 1,8 | 42,7 £ 0.6 | 42,1 + 0.6
2 50.4 + 1.9 | 46.6 £ 0,1 | 46.6 + 0.7
4 62.6 + 3.2 | 553 & 1.1 |54.8 + 0.6
6 75.7 + 5.6 |65.4 £ 2.8 |62.5 % 0.7
8 87.2 + 7.1 | 73.1 %37 |685% 0.5
10 96.5 + 5.1 | 80.6 £ 4.0 | 74.0 £ 0.1
12 100.2 + 2.6 | 87.0 + 3.6 |80.5 + 1.8
14 100.7 £ 2.1 | 92.5 £ 2.8 |8.3 + 1.9
16 100.9 +£ 2.2 | 96.3 £ 2.0 |89.7 £ 1.2
18 100.7 £ 2,0 |'98.6 £ 1.3 |92.4 = 0.8
20 100.5 + 1.0 | 99.5 £ 0.5 | 95.0 * 0.5
22 100.5 + 1.0 |99.9 + 1.1 | 96.8 £ 1.2
24 100.6 + 1.5 100.5 0.9 | 97.5 £ 0.9
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prepared in Exanple 16 under the follow ng conditions,
and the results are shown in Table 11 and Fig. 5.

woeDgmadst | on test met hod> Sanple : Bil ayer tabtBKR2006/005526

prepared in Exanple 16 Test solution: The
di sintegrating-test 2nd nethod descri bed in Korea
phar macopoeia, pH 6.8 artificial gastric fluid, 900
m., 37 ,0.5 ¢ Di dThd | utj t est
ot nod AR Bt BT Rl leca oo e Bl iddbint of
f 1
S@?ﬁ eaEé’ l?}? o‘?,ﬁg» Q%%gsseo(fgnﬂﬁgol ﬁBﬁ é(ll%gff g%/sﬁpf #hel athount of

utr on ra utton

pfhre écthe”H%?e&BﬁMan@otHePéﬁfﬂeQOtHeofEbléoreﬂMb@ the %,8UV8 1n§redient

4é’ontﬁlu(ﬁls fér BB8to 24 hdur 46 .6 0 .7 48 .5 OL 4 49 5
7 . 0657.91965452662507

66 7 2 .7 8588 28685 0575.3 3.81062. 7

28740 0184 39 , _
Test Example 6: In vitro dissolution test of bilayer tablet (2) as function of

the rotation number
In vitro dissolution test was conducted using the bilayer tablet
prepared in Example 16 under the following conditions, and the results are

shown in Table 11 and Fig. 5.

<Dissolution test method>
Sample : Bilayer tablet prepared in Example 16
Test solution: The disintegrating-test 2nd method described in
Korea pharmacopoeia, pH 6.8 artificial gastric fluid, 900 mL, 37 *
05T
Dissolution method: The dissolution test method described in Korea
pharmacopoeia (the paddle method), rotation speed: 50, 100 and 150

rpm
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98.9 + 1.1

7.2 k2.1

96.8 + 1.2

99,2 £ 1.5
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As can be seen from Table 11 and Fig. 5, the tablet rapidly released
the drug in the initial 1 hour to provide fast therapeutical effects, followed by
a steady release pattern of the drugs suitable for continuously maintaining

" the therapeutical effect.

Accordingly, as shown from the result of the dissolution test, the
active ingredient of the rapid release portion was rapidly released within the
initial 1 hour to attain an effective blood concentration thereof, exerting fast
therapeutical effects. The active ingredient of the controlled release portion

was slowly released over a period of 12 to 24 hours, thereby maintaining an

effective concentration of the drug in the blood at a constant level during the
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1. A fused solid dispersion conprising an active
i ngredient having a nelting point of 80 C or bel ow and
wa@2phaessaceut i cal |y accept abl e absor bent havi nBCBKR2006/005526
specific surface area ranging from20 to 400 nvg. 2.
The fused solid dispersion of claim11, which conprises
the active ingredient and the pharmaceutically
a%%gg%%?Le absorbent in a weight ratio ranging from1
 IgE . 3. 3. The fused solid dispersion of
claim1, wherein the active ingredient having a
nmelting point of 80 C or below is ibuprofen,
dexi buprofen ((+)- ibuprofen) or a mixture thereof. 4.

Igﬁp];iuiggﬂst s%ng'ﬁdo %%é‘”é @&Jsgg ﬁw&%bﬁ a&%ﬁfg%rdescrlbed
Cm 8580t IR Vot G628 R Bincggions can be

0 AR P B g v
hdd baNghited %nly rgr?]ti[He \%}c{:]%pr@of ﬁre dgeniled ethisgl, i d

|sperS|on of cldi el n the pharmaceutically
accept abl e absorbent is selected fromthe group
consi sting of light anhydrous silicic acid,
hydrotal cite, alum num magnesi um silicate, alum num
hydr oxi de, alum num silicate, magnesi um al um num
nmet hasilicate, bentonite, l|actose, dextrin, starch,
m crocrystal line cellul ose, hydroxypropyl net hyl
cel l ul ose, hydroxypropyl cellul ose, hydroxyethyl
cellul ose, ethyl cellul ose, nethyl cellul ose,
pol yet hyl ene gl ycol, finely-divided
cross-1inkedpol yvi nyl pyrrolidone and a m xture
t her eof .
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7. The fused solid dispersion of claim4, wherein the

sugar al cohol is selected fromthe group consisting of
woylormneds74 sorbitol, mannitol and a m xture theP@DkKR2@6/005526

The fused solid dispersion of claim4, wherein the

wat er sol ubl e polynmer is selected fromthe group

cmﬂtqg kPEmel iy dr oxypr opyl met hyl cel | ul ose,
hydr [

oxypropyl cellul ose, polyvinylpyrrolidone,
pol yet hyl ene gl ycol, polyethyl ene oxide, polyvinyl
al cohol and a m xture thereof. 9. The fused solid
di spefisedolitl dikpérsioh covhprieing dhactivd indradeent having a melting
selected fromthe group consisting of sucrose fatt
apoint o588 C gr petowlanded phatmacayiticallyydcceptable absor¥)ent having
pal m tostearate, glyceryl nonool eate, glyceryl
ndspetifiasarfacandearanging fone ROrtect00 1G/g.A tabl et for
oral adm nistration conprising the fused solid
di spersion according to any one of clains 1 to 9. 11.

PRLRERRE I
Bl o R0 SRR BRI ) Wb it i
tladkﬁllgﬁﬁeg h%;nqr.qj Of\q(grilni§trati on of claim 11, which

fur ‘i's

conpriises a pharnmaceutically acceptable
exci pient. 13. The tablet for oral admnistration of
claim 12, which conprises the fused solid dispersion,

t heThe figrdasotidndispetsiorgofigiaim Brwhéren the active ingredient having
phar maceuti cal | yaccept abl e excipient in a weight ratio
ranmielting rpoint. of @01C~3r: bolsy k4 ibuprefembidexitiuprofen (S(+)-
oral adm nistration_ of claim10, which is a nultilayer

t ibypeefen) or a mixture thereof.

4. The fused solid dispersion of claim 1, which further comprises a tabletting
aid selected from the group consisting of a sugar alcohol, a water soluble

polymer, an oily base and a mixture thereof.

5. The fused solid dispersion of claim 4, which comprises the active

ingredient and the tabletting aid in a weight ratio ranging 1 : 0 to 1 : 2.

6. The fused solid dispersion of claim 1, wherein the pharmaceutically
acceptable absorbent is selected from the group consisting 6f light anhydrous
silicic acid, hydrotalcite, aluminum magnesium silicate, aluminum hydroxide,
aluminum silicate, magnesium aluminum methasilicate, bentonite, lactose,
dextrin, starch, microcrystalline cellulose, hydroxypropylmethyl cellulose,
hydroxypropyl cellulose, hydroxyethyl cellulose, ethyl cellulose, methyl
cellulose, polyethylene glycol, finely-divided cross-linked
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consisting of a rapid release |ayer conprising the
fused solid dispersion and the pharnaceutically

wa@ecaepsmid e exci pient, and a controll ed rel easeCt/ERer606/005526

conprising the fused solid dispersion and a

rel ease-controlling agent. 15. The tablet for ora
adm nistration of clains 1 1 or 14, wherein the

rel easecontrol lin ent is selected fromthe group
cBﬂ]S'i"éli‘Y Ré’rré’%dBBP%Ba é‘r%aTetﬁEO{wavi ng a mol ecul ar
wei ght ranging from 10,000 to 9, 000, 000,

hydr oxypr opyl net hyl cel |l ul ose having a nol ecul ar

Wi @l*l'fe RO @Qgﬁrafl})&s@&go(ff) cthifiPO Omcréi?(dgﬂ%égﬁ%@pﬁlcohol is

cel I'ulose, carboxyvi nyl yner, pol yviny

xgbbRa Gt GeabrauN condisting bEaRylitel) soriRsIXHBAAYD] and a
cellulose and its derivative, nmethyl cellulose and its
deyixtuat ithvaeofind povi done- pol yvi nyl acet at e copol ymer

havi ng a nol ecul ar wei ght ranging from 2,000 to

2,000,000. 16. The tablet for oral admnistration of

claim 14, wherein the contro|led rel ease | ayer fuyrther
c®nphe Jused solid dispession | 9lgim éﬁb%lrét@wa&reﬁﬂ%ublmolymer
The tabl et .for oral adm nistr.atiop,of, any one, of

ciastiecied from s geounycensisHign el JVartuaPymefy! cellulose,

AR PR KBIFRe: T RN T, b BiBindens  alyeol

E%‘?@%Q%E&?‘ﬁ gf(ﬁgg ggg}iﬁﬁymwﬁ@lt 41 a pekkieanigreof,

cal ci um
nmet hacryl at edi vi nyl benzene copol yner, pol yvi nyl
al cohol, lactose, mcrocrystalline cellul ose and

c®] Thedsedsolidadispersiat af ctaiand, iwkergar ithapilyebase is selected
c%/cl odextrin and dextrin derivative, pregelatinized

stramc fhergroupscorsisting iofesuarose dril acif| ester, glyceryl behenate,
glyceryl palmitostearate, glyceryl monooleate, glyceryl monostearate and a

mixture thereof.

10. A tablet for oral administration comprising the fused solid dispersion

according to any one of claims 1 to 9.

11. The tablet for oral administration of claim 10, which is a controlled
release tablet comprising the fused solid dispersion and a release-controlling

agent for the slow release of the active ingredient.

12. The tablet for oral administration of claim 11, which further comprises a

pharmaceutically acceptable excipient.

13. The tablet for oral administration of claim 12, which comprises the fused

solid dispersion, the release-controlling agent and the pharmaceutically
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magnesi um st earate, glyceryl nonostearate, sodium
stearyl fumarate, andhydrogenated caster oil. 18. The

wo abbe69sior oral adm nistrati on of claim 14, WET/RRR006/005526

the rapid rel ease | ayer conprises the fused solid
di spersion and the pharnmaceutically acceptable
exci pi ent |n a melght ratio ranging froml : 0.05to 1

rastephibie PRGN B wElatiatio RATLBL G R ! 0012004,

fused solid dispersion, the release-controlling agent
and the pharmaceutically acceptable excipient in a

Ve Ote falétofor 08l diministfation oPcRim3l10, v@hi%h i2@-mAltilayer tablet
process for preparing the tablet for oral

acbmiststittg ef aaapif relbasentadbr comprisingithe fifsell suvdit dispetsdon and
melt an active ingredient having a nelting point of 80

Gher phaimaceatitaly dacugptalib sexvipient,i aad | contropledbrdease layer
absorbent having a specific surface area ranqlng from
2epmpriziog thedusedselid dispesdoniand 2 1edens fing agent.

solid dispersion; (b) cooling, drying and pul veri zi ng

the fused solid dispersion obtained in step (a) to

a

PR AR o e R BEAS) °0EFSPLER e
t I t I

5 R P U R bl AT SR Dt e ovic
%@lﬂ%zoa Wb feulatt t dgl@torrpan g tfienst 40,000 adgi 9,080,000,
tabl etting aid selected fromthe group conS|st|ng of a
shygdroxgprspydinetlay Watkulose having a molecular weight ranging from
1,000 to 4,000,000, hydroxypropyl cellulose, carboxyvinyl polymer,
polyvinyl alcohol, xanthan gum, guar gum, locust bean gum, carboxymethyl
cellulose and its derivative, methyl cellulose and its derivative, and
povidone-polyvinylacetate copolymer having a molecular weight ranging

from 2,000 to 2,000,000.

16. The tablet for oral administration of claim 14, wherein the controlled

release layer further comprises a pharmaceutically acceptable excipient.

17. The tablet for oral administration of any one of claims 12, 14 and 16,
wherein the pharmaceutically acceptable excipient is selected from the group
consisting of a cross-linked polyvinylpyrrolidone, a cross-linked sodium
carboxymethyl cellulose, carboxymethyl starch, calcium methacrylate—
divinylbenzene copolymer, polyvinyl alcohol, lactose, microcrystalline
cellulose and cellulose derivative, starch and its derivative, cyclodextrin and
dextrin derivative, pregelatinized starch and its derivative, colloidal silica,

magnesium stearate, glyceryl monostearate, sodium stearyl fumarate, and
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sol ubl e polyner, an oily base and a m xture thereof,
when addi ng the pharnaceutically acceptabl e absorbent

WO 2003069374 a) . PCT/KR2006/005526

hydrogenated caster oil.

18. The tablet for oral administration of claim 14, wherein the rapid release
layer comprises the fused solid dispersion and the pharmaceutically

acceptable excipient in a weight ratio ranging from 1 : 0.05to 1 : 3.

19. The tablet for oral administration of claim 16, wherein the controlled
release layer comprises the fused solid dispersion, the release-controlling
agent and the pharmaceutically acceptable excipient in a weight ratio ranging

from1:001~3:0~3.

20. A process for preparing the tablet for oral administration of claim 10
comprising :

(a) heating to melt an active ingredient having a melting point of 80 C or
below and adding a pharmaceutically acceptable absorbent having a specific
surface area ranging from 20 to 400 m'/g thereto to obtain a homogenous
fused solid dispersion;

(b) cooling, drying and pulverizing the fused solid dispersion obtained in
step (a) to obtain granules; and

(¢) adding a release-controlling agent or a pharmaceutically acceptable
excipient to the granules obtained in step (b) and compressing the resulting

mixture into a tablet.

21. The process of claim 20, which further comprises the step of adding a
tabletting aid selected from the group consisting of a sugar alcohol, a water
soluble polymer, an oily base and a mixture thereof, when adding the

pharmaceutically acceptable absorbent in step (a).

29



