SOLI D DI SPERSI ON COMPRI SI NG AN ACTI VE | NGREDI ENT HAVI NG A LOW MELTI NG
PO NT AND TABLET FOR ORAL ADM NI STRATI ON COVPRI SI NG SAME 5Fi el d of

t he | nvent iV 2007/069874The present invention rel ates to a CERKREES/005526
tabletting fused solid dispersion conprising an active ingredi ent
having a low nelting point, and a tablet for oral adm nistration

conprising sanme. 10 Background of the lnvention Non [ O]

GOt o nf | armat o SO DISRERSION AP BISINGIAN aprBfEaNGREDIENT
(S(+)-ibuprofen) having | {n i.nt the 15
heat generated during a c%@?%ﬁ%gﬁ&tﬁgget@ﬁa g the
probl ens of cappi REORW ' 'PR'AYI‘NFN ONVIPRINEINECSARE
is high. In ordgygtq%l%‘ri‘el?/g?\(t: suc%jg?o Fgfrgs are a'[tljvg?yﬂgi gh anount
of excipient needs to be used but, in this case, the dosage unit nust
be increased to achieve an effective plasma concentration of the
active ingbedi Eield of®le fnveiition y, t here have been reported nunerous

nmet hods for effectively conpressing such a lownelting active
ingredient into a tablet. For exanple, WO 92/020334 and DE 3, 922, 441

di scl ose a pharmaceyti.c L.L:l i SJ .0 - .
dexi buprofen salt, %sg%%b%ﬂz}iegaﬁ%%zi ggp g?gﬁa%gtijﬁlgglﬂged solid
conposi ti on Coaiag?éidwcdxﬁﬁﬂgiﬂ o 278 TheiPticH Baviip 4 bvd nfIEAL PRI and a
conprising i buprofen or a salt thereof, starch, surfactant, water and
a sol vent. tablet@oPofaD adiridisttatich osmprisingesaed f or preparing a

bil ayer tablet consisting of a rapid release |ayer and a controlled
rel ease | dfer, wherein the rapid release |ayer conprises ibuprofen,
corn starch, cfross-1linked.polyvinyl pyrrolidone, carboxynethyl starch,
magnesi um st eaﬁﬂiﬂﬁmr ‘?ﬂ@ﬂi’ﬁ& | ed rel ease | ayer conprises

i buprofen, mannitol, hydroxypropyl nethyl cellul ose, talc, nagnesium
stearate and colloidal silica. 5 However, the above nethods are not
to fully satisfact oNon nstemlidalnintihimflahohitery diugsapnichg @sndibspiafn ngr

that occur during a conpression tablefting process. Summary of the
| nvention 10 dexibupyeen 68(ryiyuprofen)hazimgoloveneliéng poiats tengkbigrmelt by the
invention to provide a fugsed solid dispersion conprising_an, acti,ve
i ngr edi ent!® havi§#y g&“P@WﬁW‘P&@ CBHPR{FSWF’%I%HIO%S%é@P EBB?TBFQJ?’!?BE of
into a tablet. . 1l 1 in i
to provide a ¢ SPape ?%c} s%élgb@, 1%1‘9 g@@hﬂxfl@ﬁﬁegﬁug %ﬁg%?lglfsﬁlgggangﬁ Brdto
Whi ch is capabp@yeht SR pRoBleMd, Hivelaively ﬁﬁ%ﬁ%ﬁ}dﬁh’c tdfeexbipignt auals ® be
| ong period of  tine. It is still another object to provide a
met hod for t heugedepat,aini this afassathe tlagdget unit rmastc be dimarsased tth aphéeve an

aspect of the present .invention, ther i’és 20 provi.ded a fused solid
di sper si on congfifeciivigglasima concRntiatign i the, ACVE ANGEEH e t i ng poi nt of

peci 1 c rtace. ar CPIRBERG Bk, BoRE S0 Tefoft hitiBlout THidifods for

accordance Wi t{yroareRp R8Alprédsind Sudt @SB -nielyenat@ve idiedRnt $nto a tablet.
§P Stitp

provided a controlled rel éase tablet for oral adm nistration

conpri si ng t heFo28xdmpled W D2/0203péranidddE 3,922,441 disclosel angharmiaceutical
anot her aspect of the present, invention, there is provided a

mul til ayer tabt@npesHoRr apmpaising AN dbnpiofemnal sdexabpppten rsal; gand WO
rel ease | ayer ni.rqll ed rel ease | ayer contaj.ni ng the .fused
solid disper s@ﬂog{ﬁ& &W‘ﬁo%f?@carmc '?%‘TS‘EWOSA gt hcgyn%s{}ggtl%gprofen
the presegt in j [ is :966S r réfg+

t abl et for9 gora geg; m ir:ht%% :ﬁg! I I’Eli %@ng%lgﬁg%@n@gﬁgh%g ﬁ?\fgﬂt(glprafe%dt}ga}?lermf’
active i ngredi gatchhavifagast, wedtdr and psilventof 80 t or bel ow and addi ng
a pharmaceutical ly acceptabl e absorbent having a specifjc surface

area ranging from 20VOo 93891784 diselosesn ar methadhilar Preraviige Aobidayessiablet
lid di ion; . .. . i dryi d | | Zi N
fused sol . di Ssiing et Hkas Ael g febhigBRTale Rl Witrd ihe




Fig. 3: the variation in the in vitro dissolution profile of the

tabl et prepared in Exanple 12 of the present invention as function of
the rate oWQHE70HBHdIdl e rotation; Fig. 4. the inPUTAERYI06/005526

di ssolution profiles of the bilayer tablets consisting of a rapid

rel ease layer and a controlled rel ease | ayer prepared in Exanples 14
to 16 of the present invention; and | . Fig. 5. the variation in
the in vitro dfapidl uelease player | sootprisee tbwprefensr cean e tashex sigss-dinked
of the present invention function of, the rate of the paddle .
Cotat on. - 5Det PPHETBREEPHaANE TR HIEthYh SAtcPe fnagnestim BRiate, while the
i nventive tabl ral 1.ni st i on :1.SeS & |1 ed :
rel ease tabl et &%‘ghﬁhdgl ngreg&%sed lég%r: d dl(g‘gglﬁl%‘?%on ?@%‘? gclsfr%ﬁhg aﬁlannml’
active ingredi Hj?dro%?ﬁrc%gﬂlﬁhﬂigf BelhisIBsd, Phle! AAgALS R, stéarhRPA ddtlRddSilica.
tabl et conprisihg 10t fuséd solid dispersion and a

phar maceut gcal | y acdgpwenerg thexabgieamethoalsdire notilto ifiHy esatisfabtoey 1 eolving
oral adm nistration having a controlled, rel ease |ayer faornmed using ,

i ngredi ents f othet peotdemsr of 1capping| aud estickmge thafngcenty dpriggr & apression
| ayer, using I{A%Eﬂ%jl ents for the rapid rel ease tablet.

Each i ngredi en PHETTG kNt i ve tabl et is described in detail as
15f ol l ows: <Fused solid dispersion> The fused solid dispersion of the
present invention conprises an 20 active ingredient having a nelting
poi nt of 80 t Quamisheyofilk RRentionnOr e pharnmaceutically acceptable

absorbent having a specific surface area ranging from20 to 400 nifg.
The fusedi18olid dispersion may further conprise a tabletting aid

sel ected fromthe group gonsisting of a ar al cqohol,.a water,

Sol ubl & pol yner , an ARPYAIBEEitihaN ADIRC Of HEE PiReyaRverfinR (Rrghidefused
of the 25active,i ent .. r ug i ‘ : :
absor bent th%ol{d;g{sﬁgﬁsfoﬁbc%@éﬂglp g;%r% #Ilgr%delégtfmﬁg}ﬂg%%eg e p omnt

1-2. (1) Acti vighidhdRdbeEsily compressellinfoetaplgtsent invention, the
[ Ke fused solid dispersion has a nelting

active ingredient used int
poi nt of 80 t or beliwanptiedebiot pf @ pres@d iftventamdtorppvkeentadldt fer oral
exanpl es of the active, ingredient include, ibuprofen (neltjng point,_:
75 ~ 77 Clj, dedmipigrasican comprisnggsameg.nwvhichsts capsbleopt gpaintamipg paifomn
t hereof which are non.steroidal ti-intlam ry drugs useful in the
treatment of are?ﬁ‘?éﬁr?gtﬂb‘? @rugptoﬁp{ ??%ng(%nq:gﬁgf l!;n%éuti cal |y acceptabl e

absorbent 10In the prgsaf ahgt&%? Rt tb'}ﬁomﬁrﬁraﬁaﬁba%klmeﬁwam ef

absorbent used in the fused spersion may be any of ose
convent i onal | ysaid egbléth t he pharmaceutical field, and representative
exanpl es of the absorbent jnclude |ight anhydrous silicic acid, .
hydrotal cite, al uni Hureosatfsase uwithi one aspectapl the resepdrigxeridon, there is

alum numsilicate, esium m num 15 nethasilicate, bentonite
Mactose dext riavidsthd dised SR HpBn pAuPEiiEy m eglve ingfedicht having a
hydr oxypr opyl ; ,

cellul ose, et @Fﬁ%ﬂéfﬁ ul Jf)ésﬂ(‘agéﬁ%toaﬁéidégl)éﬁg%% .ea’r ﬁ]%g%;l%ﬁl? I ag%&éaﬁf%agfls@ﬂent
finely-divi dedh£1iQs 8 shbétkie GuPRby Midalhiying TdH P0eoQo0a miffgst ur e _
thereof. Particularly, in order to avoid the problens such as capping
and 20 sticking octurdceoaiadue with @id iasgmfoi lige antdent inneitieh,etherd)s
the heat generated during conpression tabletting, a pharmaceutically
accept abl e absmobided aaontrglled spleasd tabletufdracral adernistnation compising the
to 400 mgf@ preferably,. 100 ,to 300 nug, nore preferably, 150 to 250
mg is uséd. Vweed solid dBREESIPE t he specific surface area of

T Ly e

limt, the capping : ng proble _ occ n-accor an_ce

with the preseghvidedentmaRilajdietabitoftr 6@l isdntdhistiadoACédnéstinggbL Al Ripid
and the absorbent may range Trom 1:0.01 - 3, preferably, from1:0.1
-2. The absor hrelgasenlaybe maddedcaittaiedheakeassy layermebntaining athei fesedeplid




25The nmet hod of preparing the fused solid dispersion with a universal
m xer or the heat-nelt extruder is described in detail as follows:

(a) Prepar 30 wW7/@P8Mhe fused solid dispersion using a ubPCVERZE6/0GFEI6er
The active ingredient is added to a universal mxer preheated to 60C
to 100C and heat-nelted, followed by m xi ng honogeneously. A
pharmaceutically acceptabl e absorbent having a specific surface area
rangi ng from 2Qispers#éil ng is added to the nelten drug and the

m xture is stirred 5 for 20 to 60 minutes to obtain a honogeneous

di spersion. At thisIniaseordaneaplithtstilhanather aspert afthe present invension, there
wat er sol ubl e polyner, and an oily_base nay be furiher added the . .
di spersion. Af BerPrGRIde] Aq PARRASS { FRl RESREEIE tcfa feép siopH jadmipisfratign
at roomtenpergt}rgéﬁsi nd the resulting agglonerate is collected and
dried by cold 'fi§ to obtain a fused solid di spersion to

conpri singsthe acti &A_é) h@&h@'t@riﬁelt Eﬂeaéti’b%eﬁzﬁ@dﬂeﬁt %hﬁﬁ@rﬁ'lﬂé!tihﬁuﬁoint of
obt ai ned is ground th a high-speed grinder  and the résulting

granul es ar e f 80 (eIcbeldw audndting 4 phatesdvclially addpeatIOabRsber1SRiVing a
m, preferably 20 nesh (850 m to obtain a fused solid dispersion.
15(b) Preparat imifid subfick Uses s@bing diciRelGion4o0t i'/g tiRaéton® tobtain a
ext ruder The active ingredient and the pharmaceutically

accept abl e abshsiegeéndaviusgl solkpépérisionsur f ace area ranging from 20
to 400 mg are honpgeneous|y m xed, and the mxture placed in a. .

| oadi ng hopper is hgbl ewpoling, tdrying tandn puleenizng c dieprivsed oelidc dispersion
chanber, foll owed. of, .extrudin e nelt. The,obtained agglonerate is
honogeneod?l y %@W#&@éé‘geﬁgﬂﬁ ganulesiand pe i xtures are filtered
t hrough a screen to,Qptaj u o] ¥ h:SRer.s vi,n '

size. In this pr ocegg,b ﬂdgnget%gtﬁﬁgg‘?@%%r@%g t%&gﬁgc?ﬁv% ?’%lgggﬁélégﬁcmy
i s exposed 25dceptdbte BRdbichttotherdremees obtathed nusies (BrdridicsthpRBsiaikahe
having a uniformsize distribution can be obtained. Thus, a fused

sol i d di sper siwsuliimg mixtareuinid atableti ze di stribution can be

manuf actured by a |l ess tinme-consum ng single process which is

conducted by carrying out the inputting, nelting and WD
2007/ 0698Z§PU R2006/ Q05526 ig of the active ingredients in

sequence. "X Tabre Sjiie ¥pSed sol i d di spersion> 5Vari ous
types of tablets such as controlled release tablet, rapid rel ease
tablet and nultilayer tablet can be prepared by optionally adding a
phar maceuti cal | y acEept bbite éxcoitp digsohdionhprdfilsedfstheidpiti sgleass tablets
and conpressing into a_tablet w thout the use of a _cooler. The
conpressed t atPtepassddndixamplenado 4 0rpf thppresentinvaRtioninge from 4 to 16

cont tol 1 edrel case Fibiiednie SR hEontobER e 18R Pieleicas table
SO Ol oBeT o 8nRRd B XA 11008 Y PGNP AHIWEI! U ke of the
arnmaceutli ca a

conprises a p ccepta excipient. The weight ratio

of the fused Ssildydr dhblety sbmuisting bé ar elippdiseleasn tlaydr| dmiga agentolled tietease
pharmaceutical | y acceptabl e exci pient ranges from1 :0.01 ~3:0-3, and

preferably, frleperpepasdin@®E:emples 13and 18 adhe preseobinventioning agent
The rel ease-control Ling, agent for maintainin i formrel egse te
for a long period o lg'%feg’@aﬁ‘“ 10816 B ngcfnﬁgﬁg?%y@@ﬁsqféﬁpﬁ@bfﬁ
of pol yethyle j i j . ing: £r

20 95”6 Oho. aggPielin il 3T AE kSt itvaittioh 30 Rdlion Thé Badd ¥t the

wei ght rapgi nghddd@moka@éty) t o 4, 000, 000, hydroxypropyl cellul.ose,
car boxyvi nyl polyner, po:ﬁé;/i nyl al cohol, xanthan g_g?m' guar ?um o
| ocust bean gum caFixy s fnvitoedipsolatien prafiles of éher bilayer tabletawonsisting

|1 ul d i 2007/ 069874PCT/ KR2 00552Q derivati ve, d
Sovi done. pol y iirs FARIGITAIRE~S: GHGH FAArE FDIGHIE oL HGRE Yol PR TGH i L rgRRlgS
from2,000 to 124{2)0% 898‘[65]@8&‘&?&\5&%?1?&%'[ h the present invention,



In the present invention, a rapid rel ease tablet conprises the
above-nenti oned fused solid dispersion, and the above-nenti oned

phar maceut WaEI/98Hcept abl e exci pi ent used in the cont PEVKBEPUHBYEHs e
tablet. The weight ratio of the fused solid dispersion : the
pharmaceutically acceptabl e excipient may range from1l: 0.05 -3, and

preferably, from 1. p(Cg. MLt Laner 1{1%%% virrg disfblﬁﬁbﬁyrgﬁﬁg of 04 et

in accordance with t present i nvention ‘may be prepare ormng a
control | ed 1 el gaggubdheExinbl 1606F 8l Hakén GhvérRrCRTunelibf Of HR! AIS6 the
tablet and by formng a rapid release layer with ingredients 10of the
rapi d rel ease tpaldktrotationani pul ate the rel ease of the active

i ngredient. The bilayer tablet consisting of the rapid rel ease
tabl et and the controlled rel ease | ayer can be prepared by subjecting
t he i ngredient (%r,tq r api relei se layer to a first tablet

conpr essi on stéf;ﬂw M&—Mﬁml 0 s for the controlled

rel ease | ayer thereon, and subjecting the 15 resulting mxture to a
second tabl et conpression step. The tabl et conpression process of the
control led rel ease |Biyeinydativenabler!fgpysalnadaidisdion 36mpeied ! caltictied
tabletting the rapid rel ease |ayer. The tablet conpression of the
control | ed rel eclsase dghdet campysingrar ifesedosolid i disperstomd cohtainingean active

granul es of the rapid release | ayer are added thereto, followed of | .
tablet 20 com?ﬂ&@&e@ﬁ anwas@?qaﬁ%-cpaﬁp ingepgentea rapidrreloage taklet comprising

controll ed rel gase |l ayef . can be s nti al | eversel vy, filled
which i s d8npr e fiedific Sbetiiaf S 2 iaPopalonlig A pY e etiics apd o
of the present nhﬂtig’z%t UbleAFoLBral| SnBH&RA R éﬁng ércbh%ﬁédtr%wva\ﬁé layer
consisting of rapidirelease and controlled releasé layers. 25 en
the tabl et conformédgsing ingrediears forrtht eantrolled egleasectablet andni rapid ssdease
rel ease | ayer conprising the sane active ingredient according to the
present i nvent ilayeniusing ingeedients for the rapidislease tabdet- t ests in

accordance with the paddl e nethod_ag 100 rpm ( a. pharmacgpoei a, 8t h
ed. invitro dissol oH’gtrg‘sFEt é’ifd{hﬁef‘h"& Wﬁsﬁéﬁ[ﬁg’éoﬁﬁs nﬁ’egr t f‘féfzarlglas
gastric flugi d(ﬁﬁ[ .phar macopoeia 8th ed., the 2 rid solution for the
di sintegrating-test), 85%or nore of the active ingredient of the
rapid release | ayer preferably is released within about 1 hour after
initiating the test, while the active ingredient of the 5 controlled
rel ease | ayer iK¥uses ssdiskedispergioniti ally, preferably in anounts
corresponding to 1 to 30% within about 1 hour, 30 to 70% w t hi n about
5 hours, and 85% or nmore within 12 hours after initiating the test.

The span of the rel efh%efﬁsieﬁﬁﬁgﬁd o te?sg{n}l SF %Hégé?é%ﬁ{]g%‘fe;nttfoﬂecoxggrises an

controll ed rel ease layer or € CO ase can

prol ongedohy CQéﬁwfé)idgkétHentina\ﬁ ahﬂ_é’l@in%_’]ﬂ)iﬁﬁ@f‘@@ Of ore¥&1bRi At ohd 8 nidte
the controlled rel ease | ayer. en in vitro dissolution tests were
conduct ed accophamupcentitally adveptablesbadbertthavirg & vpedifigsedfaensreafranging
rapid release layer in the multilayer tablet is released, preferably
in anounts cor frespdRdomPd an'dg.t oTBeFsdd selid dispersion Boryt durtoer, campiise a
6 hours, 60 to 90% within 12 hours, 80% or nore_ wthin 24 hours

15af ter i niti atablejtingaid selected from thegrowp cansisting ef scweat alophol, a water

ingredient allo he ,pl asma d concentration to Jor tly. freach t
effective treaf(%lrﬁbfell&} Syt Oé[)fuﬁ € WJ%F%%E%PQCH ewf\‘{lngéf’éaglioe‘?#}ﬁe
can mai ntain theeff VI ' aTn .
ntended o7 o, NTRGeEOIHE OhE PR S G QPSR B Y - P wbletting
to the present aidpreferalsiy rasgesasotnyl pd.Opased~gi t hout being hindered by
such probl ens as cappi ng and sticking during the course of

conpression tabletting, which can be effectively inplenmented in a

| ar ge- scal e rranﬁhzgtturi.ng tocess. 25The foll owi ng Exanples are
intended to fur SLLCRI s the present invention without limting




WO 2007/ 069874PCT/ K112006/ 005526 A fused solid dispersion was
prepared by repeating the procedure of Exanple 1 except that 300 g of
dexi bupr of &Y #4&969874g of xylitol were added to the Uni vEBEHER2MH6RES26
preheated to 95C and nelted. 60 g of light anhydrous silicic acid
havi ng a specific surface area of 20025 nfg was 5slow y added thereto

i sper si on. Exanpl It 316 breSnt iRveiiuht aEvd ul e Ehp e RRIIERE ol
by repeating d¢j rE’ifoﬁq{%ﬂlHﬁern LR EoPEE @ cff)tfe?cﬁ& ﬁr@ferb!@l 1?638@1 ©f and
hydr oxypr opyl hyl | ul ose |nstead of 50 g of xylito Table 1’

I ngredi ents E)epfmbxﬁhtlvé@xﬁnplml of the( tiviexgpddierdt (ng}udExmmptcﬁ%ﬂ ((‘@)tmg
Exanpl e5 (g) Cex ibuprof en 300 300 300 300 300 Light anhydrous Sit
icic acid (2qudsihvg) ~607 13p dexdmmofan Gheltiagpedntous0 si §4 cé ¢ oxA mhixture
(20025n1/ 0) 11Q -.: Xyl ltol

5’ therect which ‘are mon steroidal anti-inflammatory drugs useful in the

treatment of a rheumatoid arthritis

(2) Pharmaceutically acceptable absorbent

10 In the present invention, the pharmaceutically acceptable absorbent
used in the fused solid dispersion may be any of those conventionally used in
the pharmaceutical field, and representative examples of the absorbent
include light anhydrous silicic acid, hydrotalcite, aluminum magnesium
silicate, aluminum hydroxide, aluminum silicate, magnesium aluminum

15 methasilicate, bentonite, lactose, dexfrin, 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

20  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

25  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



- - - 50 _ Hydroxypropyl nethyl cellulose - - - - 20 Total 360 410 410

410 380 15 <Preparation of rapid release tablet> Exanple 6 In

accor dance W 17449874conponents |isted in Table 2, 205 nBCHKREH&IH6

fused solid dispersion obtained in Exanple 3 (anmount of dexi buprofen
150 ng per tablet), 10 ng of |lactose, 49.7 ng of mcrocrystalline

cellul ose, 3.8 .of cross-1|inked sodi um carboxynet hyl cellul ose, and

5.1 ng of |idghEr drous silicic acid as a pharnmaceutically

accept abl e exci pient were m xed together for 60 mnutes and 11.4 ngy

of talc as a lubricant was added thereto. The resulting m xture was

stirred for Js3yy Hre&%%gm@g@ﬁéﬁﬁa, Wit stsmegggxﬁér, ahgtﬂas@of Ripkitire
kp to obtain a’Fectangular rapi d rel€ase anpl €5

Fused solid dhspefsi ons were prepared by repeating the procedure of
Exanpl e 6 using the conponent listed in Table 2. Table 2 Ingredients

Exanpl e 63 (ng) Exanple? (ng) Exanple 8 (ng) Exanpia 9 (ny)
In order to facilitate the granulation after grinding and increase the

binding efficiency of the granules during compress tableiting by way of
diminishing the melting fixation, the inventive fused solid dispersion may
further comprise a tabletting aid selected from the group consisting of a
10 sugar alcohol, a water soluble polymer, an oily base and a mixture thereof.
The weight ratio of the active ingredient : the tabletting aid preferably ranges
1:0~2.
Representative examples of the sugar alcohol used in the present
invention include xylitol, sorbitol, mannitol and a mixture thereof,
15 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
20  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.
25 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



Exanpl e10 (rag) Fused Solid dispersion (anmount of dexl- buprofen)

Example 2 -

205.0 (150) 136.7 (100) - - Exanple 3 205.0 (150) - - -

Exanpl e WO 2007/0698983. 3 (500) _ Exanple 5 _ _ _ _ 380P{BBB}U06/005526

10

15

20

25

The active ingredient is added to a universal mixer preheated to 60°C

to 100C and heat-melted, followed by mixing homogeneously. A
pharmaceutically acceptable absorbent having a specific surface area ranging
from 20 to 400 m'/g is added to the melten drug and the mixture is stirred
for 20 to 60 minutes to obtain a homogeneous dispersion. At this time, a
tabletting aid such as a sugar alcohol, a water soluble polymer and an oily
base may be further added the dispersion. After shutting down the heater,
the dispersion is stirred at room temperature, and the resulting agglomerate is
collected and dried by cold blasting to obtain a fused solid dispersion
comprising the active ingredient. The fused solid dispersion thus obtained
is ground with a high-speed grinder and the resulting granules are filtered

through No. 14 mesh (1410 ¢m) 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



Exci Piellt Lactose 10 - 6.7 33.4 - Ludipress(r) (BASF) . _ - _ _
95.0'" Mcrocrystatline cellulose 49.7 _ 33.1 165.8 - Hydroxypropyl
cel | ul ose W®287/06987¢- M cro Shellac(r) 100 (MEGLE) - 1BQI/KR2006/005526

10

15

20

25

screening of the active ingredients in sequence.

< Tablet comprising the fused solid dispersion>

Various types of tablets such as controlled release tablet, rapid release
tablet and multilayer tablet can be prepared by optionally adding a
pharmaceutically acceptable excipient to the fused solid dispersion and
compressing into a tablet without the use of a cooler. The compressed
tablet preferably has a hardness in the range from 4 to 16 kp, preferably 8§ to
12 kp.

(A) Controlled release tablet

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



- - Cross-linked sodi um Car boxynet hyl cellulose 3.8 36.2 2.5 12.5 20
Li ght anhydrose Silicic acid 5.1 _ 3.4 _ Lubricant Magenesium
stearate - VI B02/06988 5 Talc 11.4 - 7.6 24.2 Total 285PGBBRENGYFSBH25
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derivative, and povidone-polyvinylacetate copolymer having a molecular
weight ranging from 2,000 to 2,000,000. In accordance with the present
invention, the weight ratio of the fused solid dispersion : release-controlling

agent may range from 1 : 0.01 ~3, and preferably, from 1 : 0.05~2.
(A-2) Pharmaceutically acceptable excipient

In the present invention, in order to maintain an appropriate hardness
and dosage form of a tablet, the controlled release tablet may further
comprise a pharmaceutically acceptable excipient.

The pharmaceutically acceptable excipient used in the present
invention may be used any conventional one used in the pharmaceutical field,
and representative examples of the pharmaceutically acceptable excipient
include a cross-linked polyvinylpyrrolidone, a cross-linked sodium
carboxymethyl cellulose, carboxymethy!l 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, falc,
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



500 Test Exanple 1: In vitro dissolution test of rapid rel ease

t abl et

The rapid rel ease tablets prepared in Exanples 6 to 10

were each MPWHEE4t 0o an in vitro dissolution test basBAr/ER2MeDEE26
Food and Drug Adm nistration (KFDA) and Rel ease QGui delines on the
drug for oral 5adm nistration, and the rel ease pattern was anal yzed
under the follow ng conditions. <D ssolution test nmethod> Sanpl es :
Rapi d r el easeaccaptablesexuipieat vskd in theampkredled releatd tabddie s tTheoweighb matio
The disintegrating-test 2nd nethod described in Korea pharmacopoei a,
pH 6.8 artifiefithe salid dispergiongdhe pharmaceugicalty preapttkle ey plpigntHay

The di ssol ution test net escyibed jn Korea. rJjracopoei a (the
paddl e met hodfies g‘f’&% ﬁﬁ@ﬁé‘gdﬁn ef%ﬂf?lifs r?gb?e%gfﬁsol ution
time(mri
Exanp Le g Exanple 10 5 53,5 4.0 62.8 2.9 .60.5 1,5 .59.0 8,1
2, 65 10 (63 Multilayer tablet

66. 7
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Di ssolution rate (% Exanp Le 6 Exanp | e 7 Exanp | €8

A multilayer tablet in accordance with the present invention may be
prepared by forming a controlled release layer with ingredients of the
controlied release tablet and by forming a rapid release layer with ingredients
of the rapid release tablet to manipulate the release of the active ingredient.

The bilayer tablet consisting of the rapid release tablet and the
controlled release layer can be prepared by subjecting the ingredient for the
rapid release layer to a first tablet compression step, depositing the
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 catried 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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wW@m204506088. 0 0.3 98.9 . 0.1 99.8 1.0 100. 8 PCT/KR2006/005526

dissolution tests 2™ method) using 900mL of artificial gastric fluid(Korea
pharmacopoeia 8% ed., the 2™ solution for the disintegrating-test), 85% or
more of the active ingredient of the rapid release layer preferably is released
within about 1 hour after initiating the test, while the active ingredient of the
controlled release layer is released sequentially, preferably in amounts
corresponding to 1 to 30% within about 1 hour, 30 to 70% within about 5
hours, and 85% or more within 12 hours after initiating the test.

The span of the release time of the active ingredient of the controlled
release layer or the controlled release tablet can be prolonged by controlling
the type and amount of excipient used in the controlled release layer. When
in vitro dissolution tests were conducted according to the above method, the
active ingredient of the rapid release layer in the multilayer tablet is released,
preferably in amounts corresponding to 1 to 30% within 1 hour, 30 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

11



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 fromTable 3 and Fig. 1, each of the rapid rel ease

20t abl et s py@par/ed@sidn Exanples 6 to 10 showed a rapi d dPUGKR2M06/885826
pattern (85%or nore within 30 mnutes after initiating rel ease of
the drug), and thus the inventive rapid release tablet conprising the
I nventive fused solid W) 2007/069874PCT/ K112006/ 005526 di spersi on as
an active ingredient provides rapid therapeutical effects. Exanple
11: Preparation of controlled rel ease tablet A controlled

rel ease t abl etPigparagion pdfusgdisplid €iengrsing™t he Sprocedure of Exanple 6
except that the fused solid dispersion, the release-controlling
agent, and the lubricant listed in Table 4 were used. Table 4

I ngredi ents Bambe {1 Fused solid dispersion (amunt of
dexibuprofenyiﬁg mpre 5 231.8 (183.0 ng) Rel ease-controlling agent

gi_yg roxypropyl met hyBog el dfdexsuptadfeh wad Q& &Pa Anivendat mixeP (VERSAEILE
i basi ¢
MIXER (250DM-1rs), DALTON) preheated to 60 C and was allowed to melt,

followed by mixing homogeneously. 60 g of light anhydrous silicic acid

having a specific surface area of 200+25 m'/g was slowly added thereto, and

the mixture was stirred for 45 minutes to obtain a homogeneous dispersion
10 (see Table 1). The resulting dispersion was cooled to the room temperature
while stirring to obtain a solid dexibuprofen dispersion agglomeration. The
resulting agglomeration was cooled to the room temperature by cold blasting
(30 C) for about 2 hours, and the resulting product was then ground with a
high-speed grinder. The resulting granules were filtered through No. 20

15  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

20 silicic acid having a specific surface area of 200425 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

25 silicic acid having a specific surface area of 3004£25 m'/g.

Example 4

12



74.2 Xant hangum 28.0 Locust bean gum7.0 Mcro shellacu 100 30.0
Li ght anhydrose silicic acid 24.0 Lubricant Magnesium stearate 4.8
Total 434. 0 20TE8874Exanpl e 2: In vitro dissol ution testCIBKR2006/005526
controll ed rel ease tabl et The controll ed rel ease tabl et prepared
in Exanple 11 was subjected to in vitro dissolution test under the

2. 154D Ssol ut i on g TSP HATISTERD v FeRtBhy Robaing (o PRl of

prepared in Bxanmmle 11dxcEpsthat300td ehdexibeprdifa Mie90at bMgylitebiverdadded
met hod described i n Korea pharmacopoeia, pH 6.8 artiticial gastric

fluid, 900 nitp @i Univer2glo miges $itdratedmre 0950 ams2 melted. t 6% s alfulighin
met hod: the dissolution test method described in Korea pharnmacopoei a
(the paddl e rmshidwus sbeigt acid havingia speoifiqmndaee heeasof EO%%‘JT unVgrwas
time(hr) Dissolution rate(% 0.5 9.2 1.2 1 . .

5  slowly added thereto and the mixture was stirred for 45 minutes to obtain a

homogeneous dispersion.

Example 5
A fused solid dispersion was prepared by repeating the procedure of

10 Example 4 except for using 20 g of hydroxypropylmethyl cellulose instead

of 50 g of xylitol.
Table 1
E
Ingredients ExampleliFxample 2 [Example 31Exampie 4] EXamples
{g) (2) (g) (g) (g)
Dexibuprofen 300 300 300 300 J00
Light anhydrous Sillcic acid (200+25m'/g)l 60 110 - 60 80
Light anhydrous Silicic acid (200+25m'/g) - - 110 - -
¥ylitol - - - 50 ”
Aydroxypropy Imethy|
- - ~ - 20
celtulose :
Total 360 410 410 410 380

15

<Preparation of rapid release tablet>

Example 6
In accordance with the components listed in Table 2, 205 mg of the
20  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



16.5 1.1 2 28.0 1.1 4 44,3 0.7 659.6 1.1 8 72.0 0.8 10 82.6
2.4 12 93.9 2.6 As can be seen in Table 5 and Fig. 2, the
control | ed WeRwi8establ et prepared in Exanple 11 sl ow yPCEIKERAMSHIISHE
active ingredient of the 10controlled rel ease portion over a period
of 12 hours. Exanples 12 and 13: Preparation of bilayer tablets

Cormoren S 1 seE SRR T SN Wt e
v SUBT€Ct SO7hongfiehd SR Sl SOTBALSS SRl BNERtS 3 Hlonc

thereon and t§patiRa @l toi kRS S6thidl a YéxSarpulbiraapictelcasé tadeond tabl et
conpression step to a hardness of about 8 to 12 kp to obtain bilayer

tablets. WD 2007/ 069874PCT/ KR2006/ 005526 Tabl e 6 I ngredi ents Exanpl
12 (ng) Exanple 13 (r? Rapi d- rel ease | ayer Resulting m xture of
Exanpl e 75(d&mmlﬁm-l 50,0 ng) 365.6 -

Fused solid dispersions were prepared by repeating the

o

0]

procedure of Example 6 using the component listed in Table 2.

Table 2
inaredient Example 6 | Examplie 7 | Example 8 { Example 9 | Example 10
ents
norec] (ug) (ug) (&) (mg) ()
e e 2 208.0 136,7 _ _
faned xamw'e ' (150) (100)
dispersion 205.0 _ - - -
(amount Example 3 (160}
of dexi- B85 3
buprofe - - - : -
profen) Example 4 (500)
Example 5 - - - - 380 (300)
Lactose 10 - 6.7 33.4 -
Ludipress® _ - _ _ 55.0
{BASF)
Nicrocrystalline 9.7 _ 33.1 165.8 _
celfulose
Hydr oxypropy| 3.8 ~ _ _
‘ cellulose - :
Excipient
Micro Shel Iac®'
100 - 132 - - -
(MEGLE)
Crosgzlili‘lgked
S i
Carboxymethy| 3.8 36.2 2,5 12,5 20
cellulose .
Light e_mhycl[ose 51 _ 3.4 _ _
Silicic acid '
Magenesium
stearate - 3.6 - 5.8 5
Lubr [cant
Talc 1.4 - 7.6 24.2 -
Total 285 380.6 190 925 500
10 :

14



Resulting m xture of Exanple 8 (dexibuprefen: 100.0 ng) 190.0 Cont-
roll ed- release | ayer Fused solid dispersion (anmunt of dexibuprefen)
Exl e 2anp #A82087/049880. 0 ng) 239.2 (175.0 ng) Rel ease- BOMKR2U6hHIFG26
agent Pol yet hyl ene oxi de (Mol ecul ar weight: '5,000,0001 23.3 37.5

Cal si um phospate, dibasic 76.1 36.2 Hydr oxy propyl cellalose 9.0
5.5 Lubri cant Magnesium stearate ' 9.0 -

Test Example 1: /n vitro dissolution test of rapid release tablet
The rapid release tablets prepared in Examples 6 to 10 were each
subjected to an in vifro dissolution test based on Korea Food and Drug
- Administration (KFDA) and Release Guidelines on the drug for oral

5  administration, and the release pattern was analyzed under the following

conditions.

<Dissolution test method>
Samples : Rapid release tablets prepared in Examples 6 to 10
10 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 rpm

15
Table 3
Dissolution time(mir) Dissolution rate (%)

Exampled Example7 Exampleg Example9 Example 10
5 53,5 + 4.0/62.8 * 2.9/60.5 & 1,56[62,0 & 8,1{66.7 £ 2.6
10 60.9 £ 5,5/85.9 £ 1,3[80.6 £ 3,7|76.8 &+ 1.7183,1 & 2.7
15 79,1 % 4,8(93,7 + 0.6|93.6 £ 2,1|91.6 £ 0.5{94.9 + 1.1
30 04,7 £ 2,1196,2 £ 0.6|98.5 £ 1.0]95.6 £ 49(95.6 £ 1.9
45 100.0 + 0.3(98,9 £+ 0.199.8 £ 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
20  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



Talc _ 13.3 Total 961.3 521.7

Test Exanpha3: / hOrdi ssol ufi ontestof bil ayertablet(1) 5In vitro

di ssol ut i orwees’scifer e conduct ed usi ng the bi hayer tabl @eCEKRze6MpI5d
in Exanpl es 12 and 13 under the followi ng condition, and the results
are slhown in Table 7 and Fig. 2. <Dissolution test met hod> | oSanpl es
: 13il ayer tapl ets repare ) and. Test . The
di si nt egrat i fREYPL ?ﬁ&nﬁﬁlﬁﬁlf’gﬁ‘i’i@nﬁﬂé’al "ﬁ%ﬁd ei?ﬁﬁ?%‘f@c?ﬁ%gﬁa pH
6.8 artificial gastric add, 900 niL, 37 0.5t

2007/ 069874PCT/ KR2006/ 005526 Di ssol uti on net hod . The di ssol ution
test method dﬁ?e&ﬁ_;%l@qq Pregapitin Phanfmtiedasieasd tabgetpaddl e net hod),

rotation spee romTable 7 Dissolut lent inme(hr) D ssolution

te(? Ex | 1 1
513 i( % Py 2328 g A EoamBlied 13k16hse 216 Wae BRpared2 b Lepeating lthé

5  procedure of Example 6 except that the fused solid dispersion, the

release-controlling agent, and the lubricant listed in Table 4 were used.

Table 4
Ingredients Example 11
Fused solid dispersion Example 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

10 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.

15 <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



1.050.1 2.2 453.0 0.261.7 2.2666.1 1.7 73.4 2.08 78.2 2.6
83.7 0.9 1087.1 2.891.8 1.1 12 93.4 2.4 99.1 0.2 As can
be seen i nWKalwge¥87and Fi g. 2, each of the bilayer tabl 2EBKRI6§HSN5E
in Exanpl es 12 and 13 showed that all the active ingredient of the
rapid rel ease portion was rel eased, regardl ess of the anpunt of the
active 10ingredient, and thereafter, the active ingredient of the
controll ed rel ease5p0rti on was slowy rel eased over a period of 12
hours. Test Exanple 4: In vitro dissolution test of bilayer tablet
(1) as function QDlsEéthlbﬁt@EtH@ﬂl nEbgiksolideh itest vinkthodddeseibel | dnKloesd
was conducted using the bilayer tablet prepared in Exanple 12 under
the fol | owi ng comiarmaceoemn(the paddle méthedaratatibwepedds 108rpm 8 and
Fig. 3. <Dissolution test nethod> Sanple:

I filayertabl etpreparedi nExanpl e 12 Test sol ution: The

di sintegrati n? St 2nd met hod descri bed i n Korea pharmacopoei a, pH
6.8 artificia '33%1 tric fluid, 900 nL 37 0.5C

Dissolution time(hr) |Dissolution rate(%)
0.5 9.2 £ 1.2

1 16.6 £ 1.1

2 28,0 £ 1.1

4 ] M43 +07

6

8

59.6 £ 1.1
72.0 £ 0.8
10 82,6 = 2.4
12 93.9 * 2.6

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

10  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

15  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



Di ssol uti on nethod: The dissolution test nethod described in Korea
rotation speed: 50, 100 and 150

phar macopoeia (fil e paddl e nethod),

rpm Tabl e &0 Drg®esmti ontimeffir)

m nut e( RPM
128.8 0,9 35.7
44.9 1,0 53.0

1.1 36.2

Di ssol utionrate00 ReVOKREUQODSEEH
50 rpm 100 rpm 150 rpm 0.5 23.4 0.9 28.6 1.5 30,6 O.
0.9 2356 0.240.5 1.043.1 2.0 4

Table 6
Ingredients Example 12 Example 13
(mg) (mg)
Rapid- Resulting mixture of Example 7 365.6 B
release (dexibuprefen: 150,0 me) '
layer Resulting mixture of Example 8 180.0
(dexibuprefen: 100.0 mg)
Fused solid
?fsnersion Example 2 478.3 239.2
(amount of
dexbuprefen) (350.0 mg) | (175.0 mg)
Fﬁf_‘[,reth?!lene oxr} de
Cont- ofecular weight:
rol led- Release— g ;5’_000'000) 28.3 87.5
celease sonitrol ling alsium phospate, 6.1 36.5
layer agent dibasic-
gen Hydroxy propyl
cellalose 9.0 5.5
agnes ium
| Mag 9.0 _
Lubr icant __stearate
Tale - 13.3
Total 961.3 521.7

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

prepared in Examples 12 and 13 under the following condition, and the

In vitro dissolution tests were conducted using the bilayer tablets

results are shown in Table 7 and Fig. 2.

<Dissolution test method>

10

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 +
05T

18
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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 1069.0 2.7 87.1 2.889.6 0.2 12 74.4 3.4 93.4 2.4
97.5 0.3 wo2w07/06874can be seen from Table 8 and Fi g. 3PCT/KR2006/005526
t het abl et rapi dl yrel eased the drug during the hfifial 1 hour to
provi de pronpt therapeutical effects, regardl ess oftherotafion speed,
and thereafterthetabl a displayed asteady 15rel ease pattern of the
drug, suitable foDisgglufical Mefbd ©Mhendisssiufidie i anétheal deéiivet & Korea
Exanples 14 to 16 : Preparation of bilayer tablet (2) The
conponent s of thephaomacopdesal(the peddle nhéthod) rotatidnispeed MMBrpsUb]j ect ed
to a first tablet conpression step to a hardness of about 2 to 3 kp,
and then, the rapid rel ease | ayer was deposited thereon, and the
resul ting natfrhag was subjected to a second tablet conpression step
to a hardness @}e about 8 to 12 kp to obtain bilayer tablets.

Dissolution t ime(hr) Dissolution rate(%)
Example 12 Exampie 13
0.5 28,6 £ 1.5 3.5 + 2.8
1 35.7 £ 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 £ 1.7 734 £ 2,0
8 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
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

10  ingredient, and thereafter, the active ingredient of the controlled release

portion was slowly released over a period of 12 hours.

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

the rotation number

15 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



Table 9 Exanple 14 (ng) Exanple 15 (ng) Exanple 16 (ng) Rapid
rel ease |l ayer Resulting m xture of Exanple 8 (dexlbuprofeg: 100.0 ny)
190, 0 190. valor@9€ant - rol |l ed- rel ease | ayer Fused sol pdi/ERYPEISEDN
(amount OF , dexi- 'buprofen) Exanple 2 (175.0 ng) 239.2 239.2 239.2
Rel ease Control Il ng agent Pol yet hyl ene oxi de. (Ml ecul ar wei ght:
5,000, 000) 52.0 73.5 37.5 Xant hangum -

Sample : Bilayer tablet prepared in Example 12

Test solution: The disintegrating-test 2nd method described in
Korea pharmacopoeia, pH 6.8 artificial gastric fluid, 900 mL, 37 *
05T

5 Dissolution method: The dissolution test method described in Korea

pharmacopoeia (the paddle method), rotation speed: 50, 100 and 150

Ipm
Table 8
Dissolutiontime(hr ) Dissolution rate (%)
RevolutTon Ber | 50 rpa 100 rpn 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 3b6.6 &£ 0.2 40.56 = 1.0 43.1 £ 2.0
4 4.9 £ 1.0 83.0 + 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
12 744 £ 3.4 93.4 £ 2.4 [97.5 £ 0.3

10

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 thereafier the tablet displayed a steady

15  release pattern of the drug, suitable for maintaining continuous therapeutical

effects.

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

20



- 11.0 Locust bean guUm - - Cal ci um phospate, dibasic 36.2 36.2
36.2 Hydr oxypropyl .cellulose 5.5 5.5 5.5 Lubricant Talc 13.3 13.3
13.3 Tot awW®d3B7/269887. 7 536,2 10Test Exanple 5: |In vitPOI/ERE®GDSEI60N
test of bilayer tablet (2) In vitro dissolution tests were
conducted using the bilayer tablets prepared in Exanples 14 to 16

under the foll ow condi ti ons, the resylts are, shpwn i1.n.Table 10
and Fig. 4. WD 20bh seoweapets p G@Pﬁ@gsgefe %3&%%? i‘BnT&%‘? t Wefg>
Sanpl es :

Bi lsﬁgﬁrc{e?ibl!oeé il SRREE cd,orinﬂré%i%mtgﬁ t0-4 1faP¢he€ of about 2 to 3 kp,

and then, the rapid release layer was deposited thereon, and the resulting

material was subjected to a second tablet compression step to a hardness of

5  about 8 to 12 kp to obtain bilayer tablets.

Table ¢
Exanple 14 | Example 15 | Example 16.
{mg) (mg) {mg)
- R -
rl;a!gazge esul'.ttr.m mixture of Example 8 190.0 190.0 190.0
Fayer (dexibuprofen : 100.0 mg)
Fused
; solid )
ispersion Examp | e
(amount ble 2 230.2 239.2 239,2
d%‘xi (175.0 mg)
" buprofen)
Cont— Polyethyleng oxide:
rol led- (Molecular weight: 52.0 73.5 37.5
5,000,000}
release
layer Xanthangum - - 11.0
Release
Control Ing Locust bean gum - - 3.5
agent Isi hospate .
Calsitm phospats, 36.2 36,2 36.2
dibasic
Hydroxypropy|.cel [ulose 65 5.5 55
Lub”cah-t Talc 13.3 13.3 13.3
Total 536.2 557.7 536.2

10

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

Kor eaphar macopoei a, pH6. 8 artificial gastric fluid, 900 nL, 37 50.5C
Di ssol uti onvorewleds74The di ssol uti on test method descri bedI/KR2KeneEsaz6
phar macopoei a(t hepaddl e nmet hod), rotation speed: 100 rpm Table 10
Dissolution tine(hr) Dissolution rate (% Exanpl e 14 Exanple 15 .
Exanple 16 0,5 41.5 1.6 39.9 0,4 39.0 0.4 144.8 1.8 42,7 0.6
42,1 0.6 2 5€D#ksoluitiOn 46t hmetlihd> 46.6 0.7 4 62.6 3.2 55,3 1.1

Samples : Bilayer tablets prepared in Examples 14 and 16
Test solution: The disintegrating-test 2nd method described in

Korea pharmacopoeia, pH 6.8 artificial gastric fluid, 900 mL, 37 +
5 057C

Dissolution method: The dissolution test method described in Korea

pharmacopoeia (the paddle method), rotation speed: 100 rpm

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

Example. 14 Example 16 | 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 55,3 £ 1.1 | 54.8 £ 0.6
6 75.7 £ 5.6 5.4 £ 2.8 62.6 £ 0.7
8 87.2 £ 7.1 {731+ 37 |685 % 0.5
10 96.56 £ 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 | 96.83 £ 2.0 |8%.7 %+ 1.2
18 100.7 £ 2,0 |'98.6 £ 1.3 | 92.4 = 0.8
20 100.5 £ 1.0 99.5 + 05 | 9.0 % 0.5
22 100.5 + 1.9 99.9 % 1.1 96.8 =+ 1.2
24 100.6 £ 1.6 i00.5 + 0.9 |97.5 £ 0.9

10
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54.8 0.6 6 75.7 5.6
0.5 10 96.5 5,1 80,6 ,
1,8 14 100w 2@7/469893. 5 2.8

10

15

20

65.4 2,8 62.5 0.7 8 87.2 7.1 73.1 3,7 68.5
4 0 74.0 0.1 12 100.2 2.6 87.0 3.6 80.5
85.3 1.9 16 100.9 PCT/ER2006/005526

As can be seen from Table 10 and Fig. 4, all the active ingredient of
rapid release layer was released within 1 hour, regardless of the amount of
the active ingredient, and thereafter, the tablet released the active ingredient

continuously for 12 to 24 hours.

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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2.2 96.3 2.089.7 1,2 8 100.7 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 1,9 99.9 1.1 96.8 1,2 24 100.6
1.5 100.5 WO BIZ®ELE+ 0.9 WD 2007/ 069874PCT/ K112006/ 0058ZBKR2006/005826
can be seen from T Table 10 and Fig. 4, all the active ingredient of
rapid rel ease | ayer was released within 1 hour, regardless of the
anount of the active ingredient, and thereafter, the tablet rel eased
the active ingygeiignt continuously for 12 to 24 hours. 5 Test Exanple
6: In vitro dissolution test of bilayer tablet (2) as function of the

s T s R T T Al
condi tions, arh_d'Rehelutdmu“}ms ane 1%hp&m in Taqlgg fplr and Fi 950.5'pm'.__
5 |82.9 £ 0,3 _-_39_0 04 [4.6%02 |
1 |1k 14 |a21L06 |485x05 |
2 434 £ 2.2 |46.6 = 0.7 [48.5. 4 0.4
4 149.5 + 2.7 |648 % 0.6 |57.9 % L9
6 54,5 & 8.6 |62.5 % 0.7 [66.7 2.7
8 56,8 + 2.8 |68.5 £ 0.5 |75.3 & 3.8
10 62,7 £ 2.8 |740% 01 |[82.4 % 3.9
] 66,128 |805 £ 1.8 |BL7 £ 4l
"1 |96+ 20 |853% 19 |68.0&32
16 | 7.8 £ 2.0 |80.7 £ 12 |95.7 £2.4
1B | 7.6 £2.7 |®et08 0.8 E2l
20 |77.6 %15 |90+ 05 |98.9 % 11
22 |M2£21 |98 %17 [09.2 %15
2 |8L1£009 |975+09 [99.8%0.5

As can be seen from Table 11 and Fig. 5, the tablet rapidly released
5  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
10 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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<Di ssol ution test nethod> Sanple : Bilayer tablet prepared in Exanple
16 Test solution: The disintegrating-test 2nd nethod described in
15Kor ea phavoawwopedida, pH 6.8 artificial gastric fluid, PROKRItGEE2d h
0.5C Dissolution nmethod: The dissolution test nethod described in

Kor ea pharmacopoei a (the paddl e nethod), rotation speed: 50, 100 and
150 rpm 20 WO 2007/ 069874PCT/ KR2006/ 005526 Table 11 D ssol ut ion
t i ome(tir ) ;O .on rate(% Revo | utet ion Mper ml nuMP) 50
rpm 100 rpmlﬁ%ﬁ%g%%gv 32.9 0.3 39,0 0.4 41.6 0.2 38, 1 L4
42,1 0,6 43.5 0,5 43.4 2.2 46.6 0,7 48.5 0,4 49,5 2.7 64,8
0.6 57,9 L9 6 54.6 n62.5 0.7 66.7 2,7 58.8 2.8

While the embodiments of the subject invention have been described
and illustrated, it is obvious that various changes and modifications can be
5  made therein without departing from the spirit of the present invention which

should be limited only by the scope of the appended claims.
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68.5 0.5 75.3 3.8 10 62,7 22 74.0 0.1 82.4* 3.9 66,1 2,8 80,5
1.8 87.7 4;1 1469.'6 /9853 1.953.0 3.2 16 72.8 2,a 89,7 1.2
95.7 2.4 18 75.6 2,7 2.4 0,8 97.3 2.1 20 77.6 1.5 95.0 0.5 98.9
1.1 22 79.221968 1,2 99.2 1.5 81.1 0.9, 97,5 9 As can
be seen fromyj ﬁ%cﬁ{%d Fig. 5 the tablet rapidly released 5 the
drug in the |n|t|a1 our to provide fast therapeutical effects,
followed by a steady rel ease pattern of the drugs suitable for

conti nuously mai ntai ning the therapeytical ffec Accordingly,
as shown frohm t he ArRISEE fbrensaing ASaet foT el fi@etmst&aﬂgn SUPPRANG -

I ngredi ent of the ﬂ%aqn%qbqﬁaglﬁ@%fbﬂ\%éﬁ@\%@%rl gﬂrlﬁ{] ent? W5 B rure

the 10 initial our to attal ’at’i on
t her eof ,5 ex dherho@ﬁdmﬂing'ﬁehmmwmats sdlidieatid haifhg azptdifie surfage atiagnnging

of 12 1o 24 P05 ENEREEAHaolS Bl R e LS FROL A B SRET A on of
the drug in the blyodoRhg,alrfiapsh@phiveexel tl%"ﬁisé‘tgsctlﬁ'ledmpersmn obtained in step
(a) to obtain granulies; and
(c) adding a release-controlling agent or a pharmaceutically acceptable
10 excipient to the granules obtained in step (b) and compressing the resulting mixture into

a tablet.

2. The process of claim 1, wherein the fused solid dispersion comprises the
active ingredient and the pharmaceutically acceptable adsorbent in a weight ratio

15 ranging from 1:0.01to 1 : 3.

3. The process of claim 1 or claim 2, wherein in the tablet for oral administration
is a controlled release tablet comprising the fused solid dispersion and the release-
controlling agent for the slow release of the active ingredient.

20
4, The process according to any one of claims 1 to 3, wherein the tablet for oral

administration further comprises the pharmaceutically acceptable excipient.

5. The process according to any one of claims I to 4, wherein the tablet for oral

25 administration comprises the fused solid dispersion, the release-controlling agent and
the pharmaceutically acceptable excipient in a weight ratio ranging from 1 : 0.01~3 :
0~3.

6. The process according to any one of claims 1 to 5, wherein the release-
30 controlling agent is 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,
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WD 2007/ 069874PCT/ | CR2006/ 005326 i ntended ti me. Wil e the

enbodi mrents of the subject invention have been described and
illustrated, it is obvious that various changes and nodifications can
be 5made therein w thout departing fromthe spirit of the present

clarms, wart S U el T AT ool Xahie RERE R, el R o,

oral adm ni sdarisixiyamrtso pllklssengnd its derivative, frigthyh@alluloge tad felderivative, and
i bupr of en, dexi buprof en ﬁS(+)-ibu rofen), or a_m xture 5thereof and
addi ng a | i gMVIGoRRPENOIIYIaEide sepolane hxingnymelesplas vyaght dpiging Sogy £400
rangi ng from,3Qdoqeh00 M2/ g thereto to obtain a honogenous fused

solid di spersién;’ (b) cooling, drying and pul verizing the
fused sdid dispersion obtained in step (a) to obtain granules; and
(c) adding rel egse-control ling agent or .a pharnaceutical]y

Accept abl o Thexci [REROED TR ATOGEE &IUBH L ith O PEBULAe et for oral

conpr essi Ng JdBniettd is 'ﬁgnﬁiitil‘afyk%f 81bl R Lonsstin@RIrel rapid- ryéﬁﬁeﬁlgﬁ’é‘rec%ﬁlﬂs%ng the

claim1, wherein the fused sol'id dispersion conprises ~ active
i ngredi ent anekedt Seliphdispravent dndalthy reuveyseniadlyadewptable exeipgniyeanthtthe

Craim 2. andeBiaed ToRee BaPecoPurspeaeatnry Sifatranore 4t Te easc

control {ed rehasBmglagbitet conprising the fused solid dispersion and
t he reIease-controFllng agent for the slow rel ease of the active
ingredient. 20 4. The process according to any one of clainms 1 to 3,

wherein the gable 1 i i f -
phar maceut i csfeil |y ;Fg%géotcg{)slaég CZ’%%E:&@%E é’%ﬁ lﬂ%.n"“l‘ﬁféh%‘f%eéée%‘ggp“ cﬁ%%&%ﬂgo%%mes
any one of chaph@mbcéudicdlly adtepiable ekbipichabl et for oral

25adm ni stration conprises the fused solid dispersion, the

rel ease-controlling agent and the pharmaceutically acceptable

exci pi e ima we d ' s 3 PERGSTR
accordi 1;1% t (r)b'any gﬁgtl%%&%% gﬁ %ﬂgb{&g CLa?ﬂcaaé"rheef%“ t%#eépleq reegesag%rﬁgsl ¢ ;
control |i ng thgdmnedisslid @ispetsaat frdotire tpherngpeeutcallgrascapttabihe exdipient in a weight
pol yet hyl ene oxi de. havi n | ecul ar wei ght ranging from 10,000 to

9, 000, 000, H?HR8%@5E§%§Pgé$ﬁgﬁogéﬁ'ulose havi ng a nol ecul ar wei ght
ranging from 1,000 to 4,000,000, hydroxypropyl cellul ose,

car boxyvi nyl polyner, polyvinyl alcohol, xanthan gum guar gum

| ocust bean lfum dae wssasetofydlaivel7 of skemahdwhersindéhe gontralled teteabs layer

cel lul o and its derivatiyve, .and,.povi.done: pol yvi nyl acet at e copol
havi ng & ol SEIRES B o sed o NYih PRGOS, 0BO Toieae burline agent anf he
process accqhdimgtetiBcaliyyacespatdd exdipflentin 3 wedshB ratithanging filohe] t alole3 : §-03.

oral admnistration is a nmultilayer tablet consisting of a rapid
rel ease | ayer conprising the fused solid dispersion and the

phar maceut | gl |y 366 Rl £ BUEIPIMy orfh dillfhs GO0t §OLLLS 1§ b 2RGein the

| ayer conprising use spersion and thé'tre
10cont rol | i nhaagerutically.acddpeabis excdsisntdf seléaedfrdm thk eroapreohdisting of a cross-

controll ed rel ease |ayer further conprise he pharmaceutical |y
accept abl e éw& @Hiﬂlw@?fﬁﬁfé%o@es@%fh@ﬁéi PGy @r%qwﬁi%éﬁwﬂsea
the rapid r r S e i } SR LSy n
phar maceut i gdg I y%%gé’gtszta f}gp!:éﬂc(?lg%l ent a{c %gm%ﬁgk?e%ae??oéﬁg%g?%’ggg %ygﬁqul
1: 0.05 to Hhicdbol, lattoseThricpreoystibnofcelbilasenantl celhdbse derByatiwbesteich andeits

controlled rel.ease | ayer 20conprises.the fused solid.djspersi.on, the

el ease- cont BT RGP AR T A AL P R e B d derivaive,

exci pi ent i nuofloMal &lika, Addnesih@ndédstef £1988rH moloWdarate: sodhdn stearyl fumarate,
30 and hydrogenated caster oil.

12. The process according to any one of claims 1 to 11, which further comprises
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11. The process according to any one of clains 1, 4, 5, and 7 to 10,
wherein the pharmaceutically acceptable excipient is selected from
the group consisting of a cross- 25 |inked polyvinylpyrrolidone, a
cross-1inked sodi um carboxynet hyl cellul ose, carboxynethyl starch,

actose, m orerydt b RAREr BRSEARP LT AR A e piaqpor

and its deriaahiey 8olublChaithxsit lahroiBiishsd @xll rd Mixtare tateb® luring the addition of
pregel atinized starch and its derivative, colloidal silica, nagnesium
stearate, gllghéahydmisdiciarcid o stg@)-um st earyl funarate, 30and

hydr ogenated caster oil. 12. The process according to any one of

clainms 1 to 11, which further conprises the step of adding a

tabl ettisg alidd seltetpeckebs oficlae 1P, ovlerainnke Shdedgolitl dispetg@r cahpodsl the
a wat er sol ubl.e pol yner, oily base and a m xture thereof, during
the addi ti orfcte e“éﬁﬂ@gﬁeé@s‘g@w AidiiR 23qightirpfiaragging dsom &1 8 tahg 2.
process of claim 12, wherein the fused solid dispersion conprises the
active ingredient and the tabletting aid in a weight ratio ranging
from1l: 0 tad4l: 2The prhceshd qaimckEs svhofein thei swedi2g]cattod ksesetected dregul gaer group

al cohol is selected fr t he .group consisting of. xylitol, sorbitol,
manni t ol anoCOHSIﬁti‘%t?frxé(?@eﬁog%g)L mgnmtopi‘fga iﬁ%@‘ég of claim12,

wher ei njg he water sol ubl e polymer is selected fromthe group

consi sting of hydroxypropyl nethyl cellul ose, hydroxYpropyI cel lul ose,
pol yvi nyl pynlSel i ddhe prqsessyedt digimehd wheyeinithe patey sohplecpmdyos ideglected from
pol yvi nyl al I’% a 1 Xt urne .t hereof . rogess. .of clai 2
wherein the t%?l b as%gnfﬁ%t{%eﬁgc 81&”‘?/?%0#%? ]tnﬁéﬁ)ﬁlr gél}gﬂ@soehgllyéﬁxﬁﬁmg?’la C‘%&ioge’

sucrose f at tpslypehyp@sdlRione, PoretiipienedgpediapdlyetBlieae bylde, polyvinyl alcohol and
pal m t ost ear at g, ceryl nonool eate, glyceryl nonostearate and a

. gly er) (
i xt ure t herddBixtwgihereoft ap| et for oral adninistrati on when produced
by the process of any one of clains 1 to 16. 18. A process for
preparing a tablet for oral adm nistration, which process is as
defined in déai m Thampeocsshef ahtm dl2l wiaseihehe eflpritabe dhesatedtdae from thie group

reference to ang.one 250f exanples 11 to, 16. 1%.A t ahl et V\/min.
produced by COpt tﬁ%egégch?e éz}tglp ﬁ(fl;g?ster, glyceryl behenate, glyceryl palmitostearate,

glyceryl monooleate, glyceryl monostearate and a mixture thereof.

20 17. A tablet for oral administration when produced by the process of any one of

claims 1 to 16.
18. A process for preparing a tablet for oral administration, which process is as
defined in claim 1 and substantially as henceforth described with reference to any one

25 of examples 11 to 16.

19. A tablet when produced by the process of claim 18.
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