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BACKGROUND OF THE I NVENTI ON This invention relates to conpositions fox the
tr eat mentwgfgaBy@hooxygenase-2 5 nedi at ed di seases and net hedsp/4Lgat ment
of cycl ooxygenase-2 nedi at ed di seasesy In particular, this invention
relates to a conposition for the treatnent of cycl ooxygenase-2 nedi ated

di seases, the conposition being suitable for once a day adm nistration, the
conposition conprising a cyoewasteralLd oNdusBrtbN§g conpound characteri zed
by high potency for the inhibition of cyclooxygenase-2, a high degree of 10
specificity for inhibiting cycl ooxygenase-2 in preference to

cycl ooxygemikckouNp O TREIGVRAYOG | s exenplified by
* 5-nethyl-2-(2'-chlaro-6"'-fluoroanilino)phenylacetic acid. Non-steroidal

anti - i nf | ammat orfpisdgeeatien wlatesie perapasijiontifer Hedteatneat of ayslogxygepwss2dai | y. The
rel ativel y adapiidd diddafes |a¥1(§ mebdd B ealit ﬁﬁgﬁb%}bnﬁﬂb' mddMit ATERLQT Y agents,

such as aspirin, |bqpro en, naproxen, and I cl’of enac, means t hat once and
even tw ce a daynpStiewan wisdnyestiporeldtes toacoppesdiopl fer the freamenttdfe agent i s
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| ar ge dose achi eve once conventi O
non- st er oi delmimsitation,thé empsitioy cagpising avyalodxygesmei2aabibiting sodpowetlf ect s, i f

given in an,i di ate .rel ease formul ati.on, .so.that there..i ener al

Onder st andi Y RHEAIN AUERPRGY I IR SDIR b RRIan it AT et Bhoo

L or mul gld o_rsquzcsféaql fbkﬁh&‘)itiﬂg dpaomlga;cab%-e\iraple&ren&lfomygﬁbﬂ%eygsa-1cswd _ndhha_sI |
een identifie ich c enpl oyed _on a once a day basis an ich wi
not producedR° Eé‘ﬁ?ﬁ&eggy ayin Tz'(gi'ﬁléloré’@éfﬁ‘f)@aﬁ '“E)J’gf\ny Pgfden, and in
particul ar w || Ntst&aiIntinRRA61 286 eark Q¥Shal g TadMiBSdtéred 296 fanmeé f ects. WO
991 11605, published March 11, 1999 di scl oses

5- al kyl - 2- afaily ahrerelgtiehy sherdwelfdifos! mest aen-aateidgbantyiaflamestornageati sl pot ent
sel ective 'mg-ﬂﬂa,qmpr&tm,%ﬁo&aﬁw Q]%?ehl%h éanég?sfmyteqnwmv&mice a day

5-net hyl - 2-(2"-chl oro-6"-fTuoroani 1 no)ph acetic acid possesses a

sur pri sithg aslaimstrasion dsnag possible; nhlgssake agenttis farkulated ipa saittsilied pvesftendadii at e and
use the co i.tdon.i.n nexpe d nner., I ] Nl st ered
once a dayn‘}%fr% Sacntlo'inlprrl%lraet%ﬁalng'p!ieé i fé néegigxr%e gar% rsrél}lng?(lle-ggé) ?%hqé%%g%kuﬁﬂ t%% V\egﬁeﬁ% about
200 and abouwhvenfional mon-s@tbigal edteinfibmnatvey ageats vadnididls?load @reille@Hects,mbst
preferably about fect

400 provi?es aP Y .. WD 02/ 2009

PCT] EP0L/ LEToN B SARTPETHE U Gy Rt it Mkt s 2ero5 SRCEnging W i ¢ nout
t he use of axteadedeadmieiseaion ipbainrackae radake foomutatiat is anliketiodeent s and
t echnol ggy. cﬁu ]RY OF THE I NVENTION 5 This invention provides a
conposi £f on® Wa({ %eating a cycl ooxygenase-2 dependent disorder or condition
conpri sing 5- metSuypristhg(Pa confodnidhf betd ideitifrdivhidhaan be Binpeed dita afbed Or a
phar maceuti cal | g/ accept abl, F sal t, t hereof, V\/Q ?h fotrrpdosi } ion is an immed ate
day basis and which will not produce an unacceptable level of side effects on such a

regimen, and in particular will not cause an unacceptable level of gastric side effects.

WO 99/11605, published March 11, 1999 discloses 5-alkyl-2-arylaminophenylacetic
25  acids and derivatives thereof as potent, selective inhibitors of cyclooxygenase-2. We have

found that 5-methyl-2-(2’-chloro-6’-fluoroanilino)phenylacetic acid possesses a

surprising combination of attributes that make it possible to formulate and use the

composition in a unexpected manner. This drug, when administered once a day in an

immediate release formulation in an amount between about 200 and about 1200 mg,

30 preferably between about 200 and 800, most preferably about 400 mg, provides effective
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rel ease pharmaceutical conposition for treatnment of said disorder or
condition for about 10 24 hours. In another aspect the invention is
directed W ¢3nfmbhhod of treating a cycl ooxygenase-2 depengenigpdi/sRuger or
condition to a human conprising: adm mi stering

5-nmet hyl -2-(2'-chl oro-6"-fluoroanilino)phenylacetic acid or a

phar maceutically acceptable salt thereof in an anmount effective to treat

t he di sor deanti-inflasmatddptibatdéntiofer £24 IRPpériod WPhad tetiss bRIxididePfeftlatey Once a
day to a human in need of such treatnent one or nore inmedi ate rel ease

phar maceut | BEATMaLHHEA farmyiation B}ainisTes sy technology.

5met hyl - 2-(2' -chl oro-6'-fl uoroanilino)phenylacetic acid or a

* pharmaceutically acceptable salt thereof. In another aspect, the invention
i s di rect edSUMMARNEN THEANENTOR kage or 20 conposition for treating a

cycl ooxygenase-2 dependent disorder or condition, the conposition
*conprising: (a) one or nore immedi ate rel ease pharnaceuti cal conpositions
conpri si ng 5- net Hik ireftdn-proNidas@-comphditicy fontédting o rptlernybemmed-2 demodehtor a
phar maceut i SﬁlaJer &%%ﬁ&%&&?{o?n Rl 5%9&5@%@’-‘%@1‘?@%’-ﬂ&o*?&n%% érgggccg(?r €

i mredi at e rel'ease composi t10ns €onprise an erfective anou

5- net hyl - 2- @dd ochplarmadeuti¢dlly aceeprableisalodheteef) wWhichebmposidomis tan ithmedittet he

di sorder for about 24 hours; and, rinted, i .ructions directing that
he one. or RS PiaraeeRte pamERtioh irsRalsht o lddiofes o€ ReBiod KarEih o1 no
5- et hylp2- 62he@schl oro-6' -fl uoroani |l i no) phenyl acetic acid be adm ni stered
orally once a dai/. WD 02/ 20091 ) PCT/ EPOL/ 10. 4. 48 DETAI LED DESCWPTI ON OF
THE | NVENTI ON Al In gngthenaspect theyiypntiemhis direcied i@rismethofofdteadng Hubl i cati ons
referred to j : lo¥ndit3 ikeference in their
entirety. | rclﬁggds%égg%@ge? ggﬂ;?? JIi)‘?ﬁ(t:t8 %ﬂgﬁﬁgﬁmﬁgﬂggﬁgﬁtﬁﬁrﬁ%ﬁﬁcati on and

mat eri al i ncor pordmiaistepipg Saneshyd2c@ -chlpre-45rimerasniliaplpberylasetiq asid oran

control I'i ng,p.the &E@ﬁg%cé &\Bgégaitgﬁlréo?ﬁfﬁﬁuﬁpeﬁegti OUPARE fikRBeBF the
treat nent O]p cycfooxy enase- medil at e | Seases, t he conposi tion conpri sing
a cycl ooy gebas &4 housfrolniptising adroimistetingl ot oaest 2eday 2@ d hivpan fnaieehpigucipot ency

for the inhibition of cycloox nase-2.as SUf e L he ability 10 of a
single ther étﬁgt&tef’tcmﬁé’é B%Bef uqrp.%l%g%ﬁﬁsﬁr%ﬁ{r%ﬁg\?igé{cggnp?glflﬁﬁ;ﬁfcompg%ngg

ost eoar t hri mnhehypai(Q’-cHidxb-G-fluatdanilind)phehylacet® doidlora;phamehcéiticaldy dtcehatdegr ee of
specificity for inhibiting cycl ooxygenase-2 in preference to

cycl ooxygend8Etheregt neasured by in vitro cel lul ar assays as described in WO
991 11605. One su@afetH¥P adpBél, ths invention is directed to a medicament package or

5-nmet hyl -2-(2' -chloro-6"-fluorqanilino)phenylacetic acid. =S

5- met hy| 202- EOmPesiics far geatipg asy%wgme%gﬁmﬁ‘% ‘?’gerélfica‘,‘d“i“t"s thetility and
met hods for chinposiidt dagipri§ingr € di scl osed in WO 99111605. Thus, the present

invention is directed to a conposition_ for treating a,  cycl ooxygenase-2
dependent di sordé®) or condeEios MBS FleatehaTmaratical sompgsitips

comprising 5-methyl-2-(2’-chloro-6’-fluoroanilino)phenylacetic

acid or a pharmaceutically acceptable salt thereof, wherein the one
25 or more immediate release compositions comprise an effective
amount of 5-methyl-2-(2’-chloro-6’-fluoroanilino)phenylacetic
acid to treat the disorder for about 24 hours; and
(b) printed instructions directing that the one or more immediate
release pharmaceutical compositions comprising 5-methyl-2-(2’-
30 chloro-6’-fluoroanilino)phenylacetic acid be administered orally

once a day.



rel ease pharmaceutical conpositions conprising 5-nethyl-2-(2'-chloro-6" 20
fl uoroanilino)phenylacetic acid or a pharnaceutically acceptable salt

t hereof , Wo2oe00r nore i mmedi ate rel ease conpositions CQ@TEsh /048N
effective anmount of 5-nethyl-2-(2" chlsoro-6'-fluoroanilino)phenylacetic
acid to treat the disorder for about 24 hours and printed instructions
directing that the one or nore i medi ate rel ease pharmaceuti cal

conposi t i onpreMIEd DEsORIPProNFIEIRvERTORh! Or 0- 6 - f | uor oani i no) phenyl aceti c
acid be 2s admi nistered orall y once Preferably) the i medi ate

a da
rel ease conposi tfABRYFIMGFRETHIPlicasRpY. P%Otgﬁfﬂubk‘iaﬁﬁlﬂsr fred td hesaip ol e or
polymeric c RRNSH I t he
* conposi ti onHAs di Sieﬁsé%?ugb{ﬁ%@a@%t@?%%é%n tﬁéngég’ﬁﬁe?cg? %"?oﬁﬁﬁ 18?‘(?3?]\8 hd i ng
5- et hyl - 2- (IR'preseit spesifieation angrmaterial incopptatadibly aeference, ampak;semspmfafaubnf or the
_relief of p c@)]tr%]ﬁﬁc’ger and 30 inflanmmation of a variety of conditions
i ncl udi ng r heuma fever, synptons associated with influenza or other
viral infecti onsTheqommnnwtidn is| divactbdioka @nqbonamkfopaiemxeatmeMbﬂJZI 20090

PCT/ EPCOL/ 10. 4~ 48 d . headache cl udi ng .m grai.ne heada

t oot hache, §’b|l AR S%gi] cghtf‘?gl,seﬁffbge coélposq %%F’Bﬁﬂ’,‘g g%%?ﬁ"?’ ?%“asea?t hritis,
i ncl udi ng o gihéitdrgt dokripbiugd diaticfcﬂﬂadr@t oid arthritis, degenerative joint

di seases, gout | osi it bur siti burns,, and injuries
fol | owi ng surgi c@?hlﬁﬁﬂgﬁg‘méﬂ ﬂ%@gﬁn@gw B@mﬂaﬁ%i agpmeasaecdiby dbe abﬂl‘ty

cycl ooxyigengpgsinalé (Hebapautici ddsd @ﬂth@é OfmpRdhd tggravlam{l@frfrdns SstScaktRftd pHik;y f or

i nhi biting COX-2 over |¥C| ooxygenase-1 (
5- et hyl - 2- (2" chibypsalflife 3 toct Fﬁ’Pi'q"lo)phenyI acetic acid is al so useful as

an alternative t S
(NSAID S) parti c@ {é‘ﬁ%\/\%ere ucﬁa@ﬁf@bggg g@&%xa)ﬁﬁagél nd Ig%%{eé] tlssfwjtjch as in
patients wi tYplqngpgatlgsegjl ssameasugd by i witrg celludag inssaysl asaptceibéd insSWOBY/1U68%r at | ve
Co e Vert ol Saie Y eSS S ABRb R 584
hypopr otisr oﬁhhemma(z‘-bmem@kﬂuormﬁmomhmnacmmm nguqﬂnp bhdnmsthodnfor itgli ng
those relating to reduced. or.. By pl atel et function); kidney disease
(e.g. inpai Fﬂghﬂs’éﬁéﬁ‘gi*fﬁﬁs‘?f“o\’f*(’f);%?ﬁé@g prior to surgery or taking

anti coagul ants; ang, ﬁmb(pﬁsselﬁmﬁtﬁﬁﬂ ibliectad thidldpoisitibudedratihhare. 1S The

i mredi ate rel ase ositions fqr, use in the kits and

met hods of CHe®*¥ f‘? ® "'P(?B‘aﬁ“éﬁl‘ﬁ?rﬁff i COMPTISIRE QRf WROTRIpmBUaten 4 form

sui tabl e f ofejis@pharoeutici c %Bmioﬁs c&ﬁptfsﬁa@'S%&hyltZ @ckB®ro-60zenges) aqueous
or oily suspensiaons, di SPEI‘SI owders or g{ranul es, enul sions, hard or
al

soft capdul dgoroapiling)phesylagsticapid,ar laé’ha“ﬂ%e“ﬁ??d raecptablesalt therrpbshs enegtis usef ul
in the pr aC'iﬁo?@m%cdtlfﬂ@rdlé%?/%ﬂéﬁtx@ﬂsecoﬁﬂflslﬁg ah effddtiFatheling bf Siide@iy1-ansh-ar e

"imedi ate rel ease" dosage forns. t he phar maceuti cal cConpositions
useful in tﬁblowr@cﬂqos@andmomhwlaw%@qldm twa\ﬁbe ﬁlé@rxiwé’pr abeut Fhbovseandki net i ¢
nor physi cal ,ﬁ?}ge E@ﬁ% osage
forms. Thus, P nﬁl}aa?]ar n‘ﬁ%@ﬁ?‘?‘%ﬁ tha%gglﬁ%gﬁ&ﬁi se umt??]@éa ra!(i:c??!écéﬁiof t he
i nventi on, |cbmp0s1tm8 ceimprising 5-wethyl- %I-I(Z;’rqlltoetgﬁaﬂ@rmilﬂiommﬂecetlamldﬂ)y
b ef or A0l WGl SaliPtlce §aaPOPRERY, Bhd 8o R BUMLOUSLBLacer of @
phar ITB.CEUtI ca 0Si t1 on use e practice o nve |on wi ||
result in anommmpnse sxfﬁmntthmMsolnﬁilemrapetymenocmﬂpmems icoimpaift extended

5- et hyl - -6'.f 1 ugroani | i.n0) phenyl acetic acid. Preferably, the
bl ood pl as n&%ﬁ‘ﬁﬁﬁ Rersrprics fo g %F%?‘ﬁ?ﬂ
2-(2'-chl oro-6' Ns unmﬁs@m ﬁmiwoppneeos agetus of eahbunds, inclu@ing!s- metl’m]xi A2 wi t hi n

two to SIXhUI’S ter ni,str.at,i on d wl f pidly due
Lo the el athREg Qs antie gRceh s S For e releg o pain, over and

+ 5- met hyl 302- Getlanfihdtioh Of 8 varidiplof coaditibas AR MHedaid fever Clythptoms\ Wk #0090
PCT/ EPOL/ 10~~8 5 Non-i nmedi at e reI ease drug fornul ati ons, which are not

within the %@p@ﬂwq oreother viral ipfectinps, poppense dug’@’obaﬁhﬂde'ﬁﬁ‘k P#Rc| ude, inter
alia, delayed rel ease and sustai ned rel ease fornul ati ons. Sustained rel ease
formul ati ons may be further subdivided into prolonged rel ease and
controlled rel ease formul ati ons. Del ayed rel ease systens are those




5 that use repetitive, intermttent dosing of a drug fromone or nore

i mredi ate-rel ease units incorporated into a single dosage form Exanples of
del ayed r@lge@smodoor mul ati ons i ncl ude repeat-action tabl et icgogpoqﬂgﬁgl es,
and enteric-coated tablets where tined release is achieved by a barrier
coating. Delayed rel ease formul ati ons do not produce or maintain uniform

bl ood pl asnma concentrations of drug, but rather produce intermttent 1 ~
peaks and tr i ; i f on@ai , ich are
ot desi r oy e bl PR pROEh g AR O RERR AL, solif s 0" 2l ase
drug for nmul amyositis, newralgies eyrewvitiy, drihitis linclidingsostdeatthritishnd sheugkioil atiritiase of a

drug over a ed. i I f. I £r.el e tion
" can mai nt ai r@eggﬁ%%ﬂgetjglr{?%% ugs’ gé“ﬁ%én% rgduls?)lg S]? %{%&ﬁﬁesnglﬂg%g bg?’%’smn@,%ﬁp LS?S
referred t o foikowangsuagsical and Benitdd priicediirésed r el ease” formulation. If it does
not maintain a cgnstant .copcentration of Ln.the bl oo | asmp, but
" maintains the co e‘fé’ﬁﬁ‘\f‘é’lf i'tﬁ)ﬁlg FYHRYEET -7 ﬂé#ézl)fwg?tgﬁ'e‘ff ’ivgy Erﬁlzodg&for a
| onger peri qele@fvity forenkibieing GOX-2lohe cpdbheyalaks1 YEOK- 19N Sinetgd2aes rel ease
formulation, it is referred to herein as a 'é{)rol onged rel ease" fornul ation.
Thus, cont r GhEOTRHS %@Q‘W?ﬂhﬁwl%ﬁ’%?@d Jfaisnsgtpl ag ap V%P?t\)’élt?/"‘&Uﬁ%‘{oéﬁlt, peak
bl ood pl asmgRGker i Gitl-inflamPidtor} dRzY INSMBS'S) PartRALAN #8Eke RESH 19SATSS fnhyTe,
typically twelve to twenty four hours; the conpositions of the present
i nvention ddegentra-ipdigatedisich as ipatienthwah pentis adcsrspgasritijosaigaaleniertit.at i ons are
based on,a di SL NS, 2. ql i .G em or
an ion- e1>?c h%%faaﬂ%g{lgﬁfﬁ (ﬁ%ér?mcﬂh? ?‘ g}s?gﬁkg%{s]?gﬁgié&%ﬁg? %aﬂgggﬂggf?gog%ﬁﬁ he drug
i s det er mi néieedipgi doggulationdisondersdificloding angimiasush aehypopotirabbisepis, yner. There
are two typ f . diffusi Vices: [ I V.0l evices, | ich a.core of
drug is sur ﬁ%ﬂﬁo e iab°§ %glegglfg‘ﬁr"eﬁli’f8§‘ﬁ%’ﬂ§§§%ae/‘?g Q’ng rrerié1 T4 t)?ra L{/cl\é@(é'g’,m p?lrr\g%i ch
di ssol ved orplaklatfencsion); Hidney diseast @Igr inpafredirenali fhmutioh)y tHolse prighe sirgam or ner t

polynmeric matrix. Typical nmgthods used. to .reservair-type devices
et Ude i citinginpCd R s he sy criple S ASALE BB o g of vl e
tablets pr parti heinmefateanabaptaymadeatidal €dngifositiond ReluRYin ekiwaneapsul ati on

forma systemwhere the drug is contained. in the coating filmas well as in
the core of MatodspEihginysatinneoniaining the ative inssedientymay honagoyn suitable for

PCT/ EPOL110-a14&, forRik &Ik Yas Wathds, @D chel Qonat &, adu@&%'dﬂ@ilfsﬁﬂéﬂsioﬁgg al one or in
conbi nation, are hardened gelatin, methyl or ethylcellul oses,

pol yhydr oxy réspersibleyrosiders o geanbles, smulsiene dierd ar el capsaless or syrhpscstelixies: and
waxes. Matri e%ﬁ%hﬁ@&ti@&l%oﬁmﬁ&i&ﬁk hycfﬁﬁﬁﬂ\etﬁ}’acm%ﬂgi VM oWate Yo Bl | X

material and then conpressihg the mxture’into tablets. Wien using wax

mat ri ces?0 dradmriisiragjemeandadre Vinuedjnte reledse]” dosage foams.whikat isathe phaimaceiisal

congeal ed, . . i . . i B ically
have a pr meqaPeidins Spor I s YERES e b0k ok Batneilhche PraRBoRifRud M °F
types of natphysicl shanaeatisties aflentepded peleart phavmadeutied] dbsagel orins.ehus @ i nsol ubl e

| astics, h hili I rs._apd. f ds. ..Pl i C. [i.Ces
Pncl ude net %@?r?xf%gédgg?lﬁ %Péﬁﬁ%}?ﬁgﬁﬁ ?Wetﬁ‘%]é%g&? g’? g’%b‘%f’&}% %51% S%CJ%%IF’ eﬁand
Eoldyet hyl enell.isirhbfggatlephflibdoftvcqui&lwd rsfeic‘jablyl wiithéin gm*mkeﬁddlnuhilellsﬂion, and

ydr oxypropyl.net.hyl.cel J ul.ose and sodi um.car ynet cel lul ose. Fatty
o pouncs. | VORI ot R ool e M A et At b B ot 5. Mot
di ssol uti on wijlResuB isi ip@athe i{he BRR pREY baiceMAgion bES-HetiyeR-(TneaRsL at ed 15
di ssol ution systens o trix dissolution steps. Encapsul at ed di ssol ution

eogheryle e

f or nul at i ond OEIN gl asid: Harfershlyc s plagg plasme Fencertration g Jmmetlyd: of
drug with vazr-(yziJamoiohds’cﬂmmﬁﬁoﬁhﬁﬂé&wwammgn%mm withiP¥wo to six

m croencapsul ati on. A common net hod _of nicroencapsul ation is coacervation,

whi ch i nvol Veurstafigr eraladminiptragion gndqy il thesnfall rapidly ue tertberelabively shortt Gitg &)

+ i Sper si g1. hbs bl R bty 05 LCRIORS e HibER BB e MM R uspended
particles, can’'be selected Troma wde variety atural and synthetic

pol ymers including shellacs, waxes, starches, cellul ose acetate phthal ate

{or butyrate) or polyvinylpyrrolidone. Once the coating naterial dissolves,

all of the drug inside the mcrocapsule is available imediately for

di ssolution and absorption, allowi ng drug release to be controlled by

adj usting the thickness and dissolution rate of the coat. If 25 three or

four coating thicknesses are used in the nucrocapsul es that conprise a

formul ation, drugs will be released at different, predetermned tines to

give a del ayed rel ease, pulsatile effect. If a spectrum of thicknesses is

enpl oyed, a nore constant bl ood concentration of the drug can be achi eved.

Encapsul ated particles can be conpressed into tablets or placed into

capsules. 30 Matrix dissolution sustained rel ease fornul ati ons are prepared

by preparing particles conprising drug and slowly sol ubl e pol yner




WO 02/ 20090 PCT/ EPOL/10-t. 18 prepared by congealing drug with a polymer or

wax and spray-congealing the particles or by cooling the drug-coating

m xture and @poeening it. Alternatively, an aqueous di spergi@fpiiRbHQd can
be used, where a drug-polymer mxturesis sprayed or placed in water and the
resulting particles are collected. The drug-polyner particles are then
conpressed into tablets. Fornulations that rely on osnotic gradi ents have
al so been used tRoi?-ﬁxﬁiﬁb&‘ﬁte%lé&s@'dH&%frﬂh&%@ vefichHrd ot vaﬂm &:@kécﬁpe oﬂheh

formul ati ons involve a nmenbrane, perneable to water but not

surrounds apeesens lrwpnt@nu}gusmernmnﬁcbpde intersalie, delwpiet reledse oush spstay ture V\at er
flows throu s 1o then

" punped out g%i aEg?o@g a{gﬁ%ﬁﬁﬁﬁ%@{ﬁ %latgdn?%% \ﬁg?ue{g{g? ufl}gmeﬁ/g?tle’rl al s that

can be used padorged mhapearrmmrelleldaralbasa rfernmﬂeelopm | Delayey keledse systeims are those

pol yur et an cel lul ase .gcet. eth C ose, and po chl ori de.

e e adte P esth B AT ngh L e aRRRe o Pl BRmEtB R ERER, uent i on

are int endedniinmcd?paiatetis:&o asilglulysdge fmerﬂadaﬁmﬂ]eaﬁﬁdﬂlaj'bdhg:léa@e fofyulandizod known

to the art fOE 15 the manu a[b,alcture of d| ate rel eaa &garrrac utlcal

conposi t i ondCUEELEPeRGIRHBR b%?é‘dﬁﬁlgﬁul?& G PReRnecald thivts Whgra timed celpast ¢ ed

fromthe gr@uRhiedashysa bitfleroatiiie dhedied selchde o Hulafidrd 10 mbiigrod@edE S, col oring
agents and preserving agents in order to praovide pharmaceuti cal I%{ el egant

and pal at abReiTs#iB paiferm Rlped plasm eonsengrgHention drugebul éathey gradyes Biermmitent n

adm xturg w %;a{]cs @9&1&5%; %}ﬂ@@b@ﬁ%ﬁ%‘ﬁxh EGchitraAion 8P4 &k ewmparerb@mtdm%gph are
suitable 20 nufacture of tablets. These excipients nmay b

exanpl e, i nevithindthe therapsytiosaege fasthe drugi um car bonat e, sodi um car bonat e,

| act ose, calciu (o} i

di sintegrating gé@%?ﬁgd]‘?}egseeimaiﬁgmgmé‘%? ?\E s@rdg%t%%@%at}&% F‘flg@?g’a SloB’i ndi ng
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(ee al 50 Flauro dy The fome ocour ‘;““"“‘3‘“-“"32"?‘2“* f? “S“y oo e AS0 8 i s
simlar on &g‘ythﬁ)seén@erdggle ?ga %("?iﬁﬁf’éﬁ%‘j ai%‘gflgfégrf'%b dﬂgé:f)mtbma?on and!the type

5-met hyl - 2- (aadse@zbﬂn@rowﬁ pafticulF 0i3stist hﬁ&}g@h@ﬂ%raﬂel"bm&@l phtiemaclmse diiBady

stateln | asma rapi d] Pl ots of V. cores are plotted versus
p %osage range of t\{etween about 200 andS a out mg per day, pré% rably %ctwccn about

200 and about 400 mg per day, most preferably about 400 mg per day is indicated.

For long term therapy, such as in the treatment of chronic diseases including
rheumatoid arthritis, osteoarthritis, Alzheimer disease, or prophylaxis of colon cancer, a
once daily dosage of between about 200 and about 1200 mg per day, preferably between
30  about 200 and about 800 mg per day or between about 200 and about 600 gm per day,
most preferably between about 200 and about 400 mg per day, is indicated. More



lo tinme post dose) on study day O (Figure 5) and day 28 (Figure 6). On
study day 0, in each dose group, except placebo, there is a reduction in
VAS scor ewgitkhodobnme whi ch reaches a maxi num at either 4 ompcq/EPdyieupost
dose. On day 28 all dose groups show smn increase in the change of VAS from
basel i ne, and nean values for all active dose groups are better than

pl acebo. Unlike the data of day 0, the VAS scores on day 28 are relatively

const ant  15pattidullarlye foR €16 trdafindnt HFosRQEKhrilRSLdoshiRf of efwREA 8bonEL0D ardliapeR t he
vari abi I|ty in VA (gal n neasurenents, a dose response is not readily

appar ent . H¥pe per dalds preferred, “@ﬁ'@és @ameyreamt Qfabauimataid plaritispheiweddic or es

_ throughout jiagy ATRRRH BBER10PRE b ?@Ei‘éyré wezmﬁmtmot)/%ﬁohﬁsul ts at
days 7, 14, and 28. 200 CITEP01/ 10~-48 17 Tabl e 4 Basel i neDay
7 ~Day 14 Dagnd@@ms mgchlﬁs @waghe(oxw@)om@tlw gwedling)and paincbefReEngpout 290 gnd

(24.0) 10 (21.6)*-21.2 (22.6)*-2G 3 (23.4)*200 my
" bi d67. 0 ?13.(f’gat%g{’%%ﬁw‘%@ﬁd'(zz.8)*-29.6 (26.8)*400 ny qd66. 9
(13.0)-26.0 (22. "Elbe*iavdnti@ﬂpﬂ:ev'(dgsin&)fmm agpe¢tavhighly doraprodsedtable? Hithg Bighl

(12790 7 {128 RgngSrep by Sooglho g e Tol by RABRERS, 7, o

poi nt; a) pﬁn@fdﬁzﬁ)lwlﬁ 6CE(anbmw pi‘hferﬁlﬂjbmﬁ) L&min@ﬂtmm mich wadthppeefeAbiyvs 200 ng

bid on d | ot t h VAS
{1 om basel | AS 428 EERS] 14 Dben FRBLLI LBt PEFASnES Teocku so

hysteregps hfé's”cﬁ;réfgﬂagl'g} IS8 rhtn. C¥inbfeSidn Rl Bf tka@w&el 1b>to LRI MewHS Rre@sed
phenonmenon may result fromthe action of th in an effect conpartnent.

By day 28 t Ifbrepass he geraprpssed taplgt. iBeaghis e8h§thaa&drwl@ﬁd%@c@éﬁﬂwrﬁbedper| od,
and thus thsfosvaagm@r&léa&aﬁraeena %ﬁ&c&ﬁmﬁhwnsh' p lo between plasma
concentration an fect. A'once daily dose of 400 ng of 5-nethyl -2
(2'-chloro-6'-f |nhﬁmmammbp@hmwpmpmesecamp@sltgqmﬂ@épﬂmedmwt@ns better pain

relief as 2 over the
br evi ous: 24 st ML 6t ot phonlebliifodrieony AR RRSSHEGIER OV CT )
hours gige ahlpmsﬁ-ﬂimre- dmo}phatyﬂanmmcimorrammxfm@etﬁzauﬂogeptwleyalt thdgeddbanpl e 3:
Hi ghly conpr e ss%ge lglg dru | oadi ng To devel op a high drug | oadi ng 400 ng
active agenfl 01 FHOn R ﬁyshear granul ation and spray granul ation
processes are evaluated in parallel. The drug substance is granulated with
a povi done solu .Povi done._concentrations of 4 .% (96% drug. | oading) 2o
and 8 % (92% dru%o oy/iRg 1§ g descrigtiopygva eexafr*@ﬁarﬂé{ﬁfa POSHONSPTNE and i 1 1 od
t hrough a 2¢hvemeda. (0. 84 mm) (see: Remi ngton: The Science and Practice of
Phar rracy Ni neteenth edition, Volunme Il, p. 1606). Portions of granules

t hat are&%retained on the 60 rresh (0.2S WD 02/20090 PCT/EPO1/10. 4-48 18

25

30



mm) and 80 nesh (0.175 m) are m xed and are conpressed on a carver press.
Round 11 mmflat face bevel ed edge tooling is used and conpression forces
rangi ng fwemaode® 10 KN (Kil onewt ons) are applied to genepifpd/fREPr €ssi on
profile. Increase in the tensile strefgth is evaluated by determning the
har dness of the conpacts upon crushing. Increasing the force from2 KN to
10 KN resulted in harder conpacts with tensile strengths ranging from78 N

(Newt ons) t ExhmpleN: Prephtioh bOFsrmidifigne’ f or med in duplicate. The tensile
strength of compacts granulated w Yo povi done is slightly higher than
conpacts granul ated with 4% povi done. Tﬁbﬁéver, there is no significant

di fference in hardne Vg . are made with

“either spray granul at '&¥®E™ 10 the high shear { E EB M&urt her
experiments are conducted by processing these HPlEhbat into feasible

formul ati ons and conmffaresi bility is evaluated. Three different drug |oading
" level s are eval uat ed.GfanuBtibpadi Nng using 85% 75% and 65% active are
studied. This is perfs g;? 4. ,_CHBH]@t_he hi gh sgba,a,r and spray granul ation
processes. The drug ﬁﬁ% {ﬁgg Lgnﬁ%g%uic%tfﬂ%w Wi th a povi done sol ution.
The granulation is theﬁgS arLedPan %E&d. e follow ng conponents are
added as runni ng po _ 4 the mlled granules: mcrocrystalline cellulose
(PH 102), croscar nnelMissenstdingeplless. Nagsi ul-8t earate. Blends are
conpressed on a Beta {®kss using appropriate tooling size and
conpressibility is stludioeghnohohytiiagd, NF t he hi gher.6sirug Load at 85%active is
eval uated. Conpressi QioRaRfdioSSsdd NEF € 20 gengrated denonstrate that the
hi gh shear granul ati (r)Fp [o]¢ results in harde£ tablets with increasing
appl i ed forces. Conp é’gg{oﬁ‘?lei‘?sg)rces greater than'l2 kilonewtons (KN) cause
| ami nati on of the 85%iaomdioxidsUSPs. I n conpar?son, |anunation is observed
at forces higher tharmvieKipufifidd #HreUSPray granup@sjpn batch. Both of the
formul ations with 85@?’%&&&3?@@%”' t in high friability values in
rops. .

excess of 2% after 200 7« riabjli is neasure of the brittl eness
of tablets, and is net‘éfécfﬁcéﬂtqyy‘c\ﬁ@1l‘ﬂ?ﬁ°n]§1:1(é%| et é?bef ore and after they have
been subjected to "dr'(?Bbi ng", and dividing the difference between tabl et
wei ght bef ore droppi ngrosaadnellves scalbine NErvei ght af3er dropping by the tabl et

wei ght before droppi ngitaafeh dibkige absp ng by 100. friability is nmeasured using

a friabilitor, which Mg Bsils ts?eta-}a?egl\ﬁ’ umthat, e gry revol ution, drops

t abl ets encl osed thek-el—%;—a—&—s%-ﬁrée—a-e—ei—e—H}eg’eez—iFy-p%ea-F—Fy, about 20
tablets are used for Geatigfriability test. Acceptable WD 02/ 20090

PCT/ EPOL/ 10-1-t8 19 fOpalby Whitey i s defined as | e280t#af 1 % Accordingly,
conpressibility is nopp yelb@ct ory at 85% drugppeasé ng. Drug | oading at
75% and 6S% active is eva ruﬁﬁt ed. The high shearogqt,,g;,h has better
conpressibility than %%ﬁ@ﬁ he spray granul ati on batcbk at the forces
applied. Tablets 5 159Padfy plagke upon crushi ng at 0-9804K*force for the high
shear process as conpWaed pudfiediti*ndSPon at 12 BN7§®¥E for the spray
granul ation batch thouygh friability values are still unacceptably high
afor 500 dr ops. s efedf dre Sbuanes B B GGt 1 e ARRESRRAER 1 onang
can yi el d t ad@pe cent) bn thabhsid ahOisyayoalie(f8wkiedion). The diffetsmce i wdigitliear
granul ation w.th 6S% drug |l oading is, sel ed fqr further formnulation
devel opne%t.ﬂﬂ??ﬂjgél‘ﬁe (’g‘f't%fgﬁ'c??gryt"&g‘lméf&%&ﬂ‘ﬁﬂ‘fe tions was based on a unit
wei ght of cores qf .615 ontai ning 400 ng of drug substance, which is
6S. 04% drug | oad,**\a;\&"‘ﬂmg%i/‘flﬁ’c‘}ﬁ@mﬁssg'gbi nder. The di si ntegrant

(croscarnel | ose sQdj S it eqyally .into intragranul ar and
ext ragranul ar por*gglérfgudﬁ%g(g%?‘ﬁﬁﬁgﬁd‘?%ﬁ“‘ﬂ)‘lﬁ'f‘?&?im Biof¥8yrates tablets
into granul es andrablee, abdvea@tsaitiha forRMlal foLAbdtehbfapsroginatuly 250,000 even finer
. particles, faciljtating di ssolution and rel ease. e filler,
mi crocr yst al Mmrdiatereleasedm-qasiqd tapats oI9-matE - P8l arly as is

magnesi ufy st Bayrédnfinoyyhefyladefic HSE N ARk the ABBIES Atdniunt afoamefipaisils&@wipn factors
. are studied at three different |levels and five responses eval uated. These
are shown in Table 5. Table 5 Fornul ation variabl es and responses.
Fact or sLevel sResponsesBi nder4% 6%
8% Conpr essi bility(Polyvinyl pyrrolidone, Povi done K30) D si nt egr ant
(croscarnel |l ose2% 4% 6% ection forcesodium Ac-Di-Sol)Lubricant
(MagnesiunD. S% 1% 1.S%riability (500 drops)Stearate) Disintegration tine
Di ssolution rate 20 The tablets are fornulated by first m xing the
pol yvi nyl pyrrolidone binder with water, foll owed by addition of the COX189
drug substance and croscarnel |l ose sodiumto the WO 02/ 20090
PCT/ EPO1/ 10~~8 20 povi done solution. This mxture is granulated in a G al
m xer. The resulting granulation is dried in a fluid bed dryer, and is

o oy S




Tabl e 6 Experinmental runs ExperinentBi nder (% Di sintegrant (9% Lubricant

(99 1461282137.521. 544. 5fi 0. 5582. 50. 5645. 51. 576418641 The fol |l owi ng process
condi ti ongoanLodespt simlar for all the eight experinents.pchihasg1648! ude:
Equi prent: 10L Gral mxer, GPCG 1 drygr, Frewitt null, 4 Q V-blender) Beta
Press 15 Water anount: 18.5% of the sum of drug substance, croscarnell ose
sodi um and povi done wei ght. Binder addition rate: 3 mnutes 30 seconds for

all the bat I se ut es Drying

t enper at ur ewg%éqj %@ﬁ%@?ﬁi’%&?@%‘fﬂ%“’ex‘%%ﬂg ‘quisﬁtglm fsture: Mesh

size: 0.5 t povlorehitGM)m dbxkleangansionl The drig @ubmi)me'l'%to%é rmemlcryaglhiﬂ X 6.7 mm
Ovaloid with RD debossed.. on onesdea 984 on the o i de Tabl et

" press: Beta HW& E\Rngtcf?sﬁarrg’e*l?sﬁ AfcIBgeG B?Ié?’x'ffr(g@s sc:?ill a’}ag-fg’bERPM

Tabl et s axenfifulEyte$aath dig vaxiuRUShd @ug ﬁﬁxtf[u@ iOeRRIALEInGRORIER SitbOfixer Of i | es.

The corrpre55|lgn and,ejection forces are nonjitored during cqQ re55| on usi ng

" an instraneft ahecwdéwe/mw dipyife, Fsperpipn. AheusPergiea ds RINrReA 42 Bfpf 3

di ssol uti onkgimih fifto BRIAS Mixturé! THe r@&URnE alifGre idMixtabh 8ddiiGhPyGscthpisdat a at
13-16 KN force for the el ght experinents. Table 7 Tabl et Eh si cal

char act er i zaftTcH thtuspension dspadded: pBie wht graaplatiquis dried in a fluid bed dryer, using

Di ssol ution I b@N i

R iabil %y %raggér?%%}?ﬁ g?g réz T A065T P lak RO RBY %'(Withd! pifiksifif

( N) mi nsaecs t#ig¢ 9§ 2.99-1445 $).9ThSORd: gadwlntid B pagedihtdnghésdredd vsiggsaididl 30- 10: 1873

5 530, 1d093 (oY A DGl sgErn, TREGenduhibs aregensaied 1 pAke®IoHY 017, 15422

:07-2:2874. @hhulafion513. 919 05265: 15-5: 5875. 690. 11. 0213. 617. 95| 64: 47-5: 3278.

o ool it on 5t ondht drieSer iR PhEE P iRods B rhes UE0E OURGHERNE i 1 hat

bi nder and db@émtmgd@rgtradmmmas &b eiikcldiviiththe e;ttfaeg}anm pHassinnitegrystkiliae ti ne,
di ssol uti on, hardness an ej Sgﬁtl on forcges., K Despite tg& diffe eg@q 15 level s
of binder aelltose; 5P jormpand titandum dioxide fa tyyia shall pixgior (Q poi nt

of 70% dsug réx%h@ﬁﬁ§ﬂ> fofin §9eﬁmtnast@ ﬁﬁxtuﬂeqtmg,ﬁaﬂﬁl steapd i3 phacl BurdiighRishi cant
effect on friability after 500 drops, no significant effect on

ej ection formssh handcsprem pndhie mmﬂtwlﬁtﬁhz a%quﬁnnatff mixise fin 2 {wip shedlopixes Bed0 as t hi s
response 1S, @ﬁlfgse efgrn'm% c%% H)&fi’lje 'f’lger talﬁé{@%‘?ﬁ&f W is fegée% léBltablé(B 2( 1090

PCT/ EPULJ10-. 1 deve ust ated abi
| ess t han 1a%1(11:trpedseamb¢\jp1wmh¢sd 4. 4 0. 6% after 500 drops is target ed for

optim zati on. %1 ¥l &b £ o
properties. Tabl Lei%g %olhé?{“g?éﬁ g) &?E{) pr op% fflfégg‘; eéigog]nses Ct(y)nst raints
Friabil ity Bebtimgensp@nsions Bhredalilets agbfilm coatcd with the coating suspension in a coating
pan using 60 °C to 75 °C inlet air temperature. Table 2 sets out the contents of a 200 mg
5-methyl-2-(2’-chloro-6’-fluoroanilino)phenylacetic acid film-coated tablet.



Har dness Disintegration tinme Dissolution (after 15 mnutes) Geater than 15
Kp Less than 9 mnutes 75 %drug released in 15 mnutes E ection force Less
t han | 000wl obabdog © Optimi zed factor |evels and predicted gasRNS6ESS

Optim zed factor levels Predicted responses Binder 6.55% Friability 0.5%

Di si ntegrant 4.26% Hardness 19.7 Kp Lubricant 0.42% Di sintegration tine 6
m nutes 36 seconds Dissolution after 15 mnutes 75% Ej ection force 634 N An

optimzed formul ation is manufacturedqgfew th 6.55% binder, 4.26%

di si nt egr anL_and_O_Az%J_uhLi_mm_m&s__\amm&_dﬂLt he properties set
out in Table 10 bellmgrediéhtTabl e 10 Thegstiatl andFmictidnct ed val ues of the
properties for optimzed fornul ati on at [’L4 KN conpression force Properties
" Qbserved Friability 0.72 % Hardnes@Mpdnglmel (17 4 - 19.4) EFection force
688 N Di si nt&%reatl on tIime (Mmnsaecs) 6.54 - 7.28 Orssofution after 15

m nutes 75.5 Y% The optim zed fornmulation is further stressed for friability
" by increasi NInfel}91-b YPLiESBls concenkpgt i on to Luyife% Hardness, dissol ution
and disintegration tinmes arc not affected by WO 02/20090 PCT/EPQL/ 10.1-t8
23 i ncr easi nprorerailingiphenyptetiesfident rati on. HoWesf®¥Xe friability is higher at
14 KN corrpre&g%ggbstfaggece. I ncreasing the conpression force to 16 IQV results
in acceptable Triability (0.47% . The optim zed fornmulation is as set out
in Tabl e 11, Mwhrddiystalfise seliblos(Paboutsias per cerkingge 5 w w) ngl dose, and kg/
50, 000 t abl et gatch. Based on data from devel opnent bat ches, m nor changes
i n excipi ent!®dncentrations will not affect the overall product attributes.
Table 11 Optlir 1.zed formul ati on conp étion % .

w W ngr edi en ‘75803ng| bat chGranul atTon65. 04&595{89 Dr ug

subst ance400pRiAe 002. 15Cr oscar nel 1 gse sodi ungindd

(Ac-Di - Sol ) 13. 220. 6616. 60Povi done K30, USP40.592.02918. 12Purified water,
USP* (s (s Bl enTitangiizddipidecr ocrystal | i r@e Cel | ul oBedor NF (Avi cel

PH 44.906. 066102) 2. 15Cr oscar nel | ose sodi um NF

( Ac- Di - Sol ) 16ropcagmelinse sgbwBgnesi um % ear at e, ENfegeget abl e3. 070. 128sour ce)
Fi Il m Coating84, 46 (padry, G obal Witge 00F1829615. 20280. 29663714. 03 Opadry)
G obal Red 0 P%@%?§%M0.0492751.Q1§'0padr y,‘?@@b‘g}g Bl ack

O00F177130. 27180. 005303Purified Water, USP*sljif@D218Fi| m Coated Tabl et

Wi ght 633. 00 " Does not appear in final product. Percentage of water added
used for graBxtragrapnlappbast t o on the dry weight of drug substance and
croscarnel |l ose sodium The. batch is_granul ated _as descri bed above for

devel opnent Matreqrasallngeeliglose, (HH; i is dri ed™¥ residual noisture (% LOD)
of 1.79% Thgyghormul ation process is the same as for the devel opnent

bat ches as descri bed above, except for the additional step of coating 1s
with Opadry Cresearmeldsenedipmn. The ctati ng powdisintegfa@padry) are m xed with
purified water to nake a 1S % w w coati ng suspension. The tablets are film
coated with Tinumdxsis/ 20090 PCT1ERD1/ 111~a8%99% coating suspension in a
coating pan ing. 60C to 75C inlet ajr tenper Based on friability
data, a tar gg{%g?%lru(%é&gafrg% KN ( 16 ai 20 KN ra%bggcgl?ts used to conpress the
remai nder of Cg,ltyewg;?kch, resul ting igggacceptable friability (less than 0.5%
and the disintegration tines of less than 5 rains. The ejection force is
appr oxi mat el gof@sg N t hroughout the conpression run. This denonstrates that
the blend is lubricated adequately. No piclcing/sticking is observed on the
punch surf acOpadsy white L00F182900t es. Thi4676a snmafoler size tablet with high

drug loading (65% is achieved using i gh shear granul ati on process,

using 17 X 69%3‘1%{%'6“)3&7 &]051:{953“ ng toS'S%‘E t abl g?lgrwi th accept abl e hardness

and friabili sty cs. 10 | ditio he tablet formul ati ons may
oIRHALIGY oo, 10 ' Rodd 1 ool

contain S-me 0-6'
Opadry black (00F17713) 0.1344 Color

Water, purified * Q.S. Coating solvent




fl uoroanilino)benzyl al cohol and/or

S-nmethyl -2-(2'-chloro-6"'-fluoroanilino)benzoic acid in an anount between
about 0. OWwoaeko@p by wei ght, nore specifically between abopgt/Bpok/iadd 1 %
Thus, in a further enbodi ment the present invention is directed to a
pharmaceutical conposition conprising an effective anmount of

S-nmethyl -2-(2'-chloro-6"1S fl uoroanilino)phenyl acetic acid and between 0.01
and 2% by wei ght of pov8RERy! - 2- (2 %k&reﬁczﬁ -t yon&@gH | 1 no) benzyl al cohol .
20 25 30 WD 02/200 PCT/ EP(11/10-t~8 2S C a' ns: A conposition for
treating a cycl ooxygenase- 2 dependeamoutitdmghlier or condition conpri sing:

~5-nmet hyl - HWFWW or a
phar maceut i CIPH/WS'&?Ept abl e salt tHfeof, which conposi tion is an i nedi ate

rel ease phargaceut conposi tTom for treatnent of —sar a di sorder or
_condition for reé%odﬁill 'ﬂf’grptfﬁ "M% The conposition as clained in claim1

whi ch conprises about 60%to 90% e.g. 10 60%to 70% by vvel ght of

5-met hyl -2-(2' -chl oro-6"-fluoroanilino)phenyl acetic acid

phar maceut i cal | yeRddEonathp &ableh formuiptipriomay eontafer H@M@é@r?*ﬁw% claimed in
claim1 or @]u%%xﬁh&)b&ﬁbrﬂal&ﬁﬁp&ﬁl&'metﬁﬂ[ﬁl@ %ﬁﬁr@@%ﬁor@ﬁﬂﬁrﬁ)‘oeﬁ%x&ﬁ&d of
5-nmet hyl -2- (2" -chl oro-6"-fl uoroanilino)phenyl acetic acid 15 or

phar macedt i ¢min ymens baswags abogtl.p1 anved% ?Wﬂ& t, pse gnseifion]thebyeeagbeutfilned in
any preced! s F il o o ARGE AndiRmdl do AEMILRIRH 1 Wlecidfio’y | The

conposi tion as claingd in any prece I'ng c osi tion does not
conprise s ufpharmaeqmcala:mposiMQmprmng ran pﬂbglrve lanloummgnﬁ@hrbﬂ@ Rochlogoal’+

ext ended relgase rIStIC Q). 10 e..c sition as
ol s med i n' A arEUBaRY Rer A e he R g AR 2l et o5 5830 S bou
1200 ng of 5hlﬁﬁi ﬂ’yﬂluoi‘e:(namogtﬂ‘eln@yl&}oﬁholfl uoroani l i no) phenyl acetic acid or
pharmaceutically acceptable salt thereof. 7. The conposition as clained in
any precltgdl ng claim corrprl sing between about 50 to about 400 ng of said
5-net hyl - 2- (Ea’:a]g_fpllﬂpr&ti i
phar maceuti cal Ty accept

humans

| ~~B 26

A four week multicenter randomized double-blind double-dummy placebo-
controlled parallel group trial (the study) of four dosing regimens of 5-methyl-2-(2’-

15  chloro-6’-fluoroanilino)phenylacetic acid in patients with knee or hip primary
osteoarthritis is performed, using diclofenac as a comparator. Patients are male and
female, from 18 to 75 years of age, have a clinical and radiological diagnosis of knee or
hip osteoarthritis as defined by the American College of Rheumatology criteria, and have
a pain intensity of at Jeast 40 mm (Visual Analog Scale) in the affected joint prior to

20  screening for inclusion in the study. 584 patients are randomized to receive either 50,
100, or 200 mg 5-methyl-2-(2’-chloro-6’-fluoroanilino)phenylacetic acid or 75 mg
diclofenac administered orally twice a day, or 400 mg 5-methyl-2-(2’-chloro-6’-
fluoroanilino)phenylacetic acid administered orally once a day, or placebo. Drug and
placebo are administered in capsules. The comparator, diclofenac, is an extended release

25  tablet that is over-encapsulated to match the placebo. The treatment duration is for 28
days.

Pharmacokinetics are performed on 52 of the patients who receive 5-methyl-2-

(2’-chloro-6’~fluoroanilino)phenylacetic acid. Blood samples are taken at 0, 0.5, 1, 2, 3,



8. The conposition as claimed in any preceding claim conprising about 400

ng of said 5-nethyl-2-(2'-chloro-6'-fluoroanilino)phenylacetic acid or a

phar maceutvicc@ldopooaccept abl e salt thereof. 9. The conposi tigygsighagned in

any preceding claimwhich is a tabl etys510. The conposition as clainmed in

any preceding claimconprising mcrocrystalline cellulose, |actose

nmonohydrate, croscarnellose sodium povidone, titanium dioxide) and

magnesi um S&%@L&gs%o@lo@v?r:gaﬁﬂﬁm??é&%k&'n%%ﬁ% -¢aligedyi n any preceding

claimconprising a

5- et hyl - 2- ﬂ@romhlﬁrwmaylatmlg@cldal?iasrnm)wpﬂmmmwéﬁﬂncthadﬂdw -shlota-6't03. 4 ngy of
m crocr yst ng of

" povi done) ?&i]@%h%ﬂ%?ﬁﬁl{: gﬁ?ulé}rﬁ é?agr%e yglf' %bﬂ\?é %%gwﬁgg q%?'égfcar nmel | ose

sodi um andqda'ﬁtxmbomofwn@nbfc,,qmgrdets,;xlkti@(cea)rm deteririined Thed ayolngndsl;ti“on as

5 et hyl 22 E B ASE 6 bl o SRR PR N BT FL i SPGB HaIsaF 0. 01 o6
and 2% by wgdtertind@fon2taies. hsrhe Brithary e@ﬂ'ua@y Parfimetd 1§ @GR bAiR @XREBAND o6
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on day 28 (Figures 1 and 2 and Table 3). The Cpax of the 400 mg group was similar to
that of the 200 mg twice daily group at steady state (Table 3).
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the 400 mg once daily group is similar to the trough in the 50 mg twice daily group (see
also Figure 4). The tmax Occurs, typically, at 2 to 3 hours. AUC. is similar on day 0 and
day 28 (Table 3) suggesting that S-methyl-2-(2’-chloro-6’-fluoroanilino)phenylacetic
acid reaches steady state in plasma rapidly. Plots of VAS pain scores are plotted versus
time post dose, on study day 0 (Figure 5) and day 28 (Figure 6). On study day 0, in each
dose group, except placebo, there is a reduction in VAS score with time which reaches a
maximum at either 4 or 6 hours post dose. On day 28 all dose groups show an increase in
the change of VAS from baseline, and mean values for all active dose groups are better
than placebo. Unlike the data of day 0, the VAS scores on day 28 are relatively constant
with respect to time post dose. Not surprisingly, given the variability in VAS pain
measurements, a dose response is not readily apparent. However, the 400 mg once daily
dose gave the best mean scores throughout the measurement period. Table 4 summarizes
the VAS results at days 7, 14, and 28.
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placebo 67.9 (12.7) | -9.7 (17.6) -13.7 (22.1) -17.7 (24.5)
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* p<0.05 vs placebo at time point; a, p<0.05 vs 50 mg bid; b, p<0.05 vs 100 mg bid; c,
p<0.05 vs 200 mg bid

On day 0, a plot of mean plasma concentration versus mean change in VAS from
baseline using a once daily 400 mg dose results in an anti-clockwise hysteresis loop
(Figure 7). Without being bound by theory, such a phenomenon may result from the
action of the drug in an effect compartment. By day 28 the VAS score is relatively
constant over the sampling period, and thus there appears to be no direct relationship
between plasma concentration and effect. A once daily dose of 400 mg of 5-methyl-2-
(2’-chloro-6’-fluoroanilino)phenylacetic acid gives the same or better pain relief as 200
mg twice daily. Plotting the VAS pain measurement over the previous 24 hours (primary
end point) on day 28 versus exposure over 24 hours give a positive correlation with 1 of
0.12 (Figure 8).

Example 3: Highly compressed 400 mg drug loading

To develop a high drug loading 400 mg active agent composition, high shear granulation
and spray granulation processes are evaluated in parallel. The drug substance is
granulated with a povidone solution. Povidone concentrations of 4 % (96% drug loading)
and 8 % (92% drug loading) are used. The granulations are dried and milled through a 20
mcsh (0.84 mm) (see: Remington: The Science and Practice of Pharmacy, Nineteenth

edition, Volume II, p. 1606). Portions of granules that are retained on the 60 mesh (0.25
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109%&' () - Fr~7evalnated (Prugdoading using 85%, 75%, and 65% active are studied. 1s is performed
for both the high shear and spray granulation processes. The drug substance is granulated
15  with a povidone solution. The granulation is then dried and milled. The following
components are added as running powders to the milled granules: microcrystalline
cellulose (PH 102), croscarmellose sodium, and magnesium stearate. Blends are

compressed on a Beta press using appropriate tooling size and compressibility is studied.

Initially the higher drug load at 85% active is evaluated. Compression profiles that are

20  generated demonstrate that the high shear granulation process results in harder tablets
with increasing applied forces. Compression forces greater than 12 kilonewtons (KN)
cause lamination of the 85% active tablets. In comparison, lamination is observed at
forces higher than 9 KN for the spray granulation batch. Both of the formulations with
85% drug loading result in high friability values in excess of 2% after 200 drops.

25  Friability is a measure of the brittleness of tablets, and is measured by weighing tablets
before and after they have been subjected to “dropping”, and dividing the difference
between tablet weight before dropping and the tablet weight after dropping by the tablet
weight before dropping and multiplying by 100. Friability is measured using a friabilitor,
which is a rotating drum that, every revolution, drops tablets enclosed therein a distance

30 of 6 inches. Typically, about 20 tablets are used for each friability test. Acceptable
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Drug loading at 75% and 65% active is evaluated. The high shear batch has better

compressibility than batch the spray granulation batch at the forces applied. Tablets

5 laminate upon crushing at 16 KN force for the high shear process as compared to

lamination at 12 KN force for the spray granulation batch. Although friability values are

still unacceptably high after 500 drops, data from these experiments suggest that 65%

drug loading can yield tablets with satisfactory compression properties. High shear

granulation with 65% drug loading is selected for further formulation development.

10 Evaluation of 400 mg tablet formulations was based on a unit weight of cores of 615 mg
containing 400 mg of drug substance, which is 65.04% drug load, with povidone as a
binder. The disintegrant (croscarmellose sodium) is split equally into intragranular and
extragranular portions. The extragranular portion disintegrates tablets into granules and
the intragranular portion reduces granules to even finer particles, facilitating dissolution

15  and release. The filler, microcrystalline cellulose (PH 102) is added extragranularly as is
magnesium stearate, which is used as a lubricant. Three formulation factors are studied

at three different levels and five responses evaluated. These are shown in Table 5.

Table 5 Formulation variables and responses.

Factors Levels Responses
Binder 4%, 6%, 8% Compressibility

(Polyvinylpyrrolidone,

Povidone K30)
Disintegrant (croscarmellose 2%, 4%, 6% Ejection force
sodium, Ac-Di-Sol)

Lubricant (Magnesium 0.5%, 1%, 1.5% Friability (500 drops)

Stearate)

Disintegration time
Dissolution rate

20  The tablets are formulated by first mixing the polyvinylpyrrolidone binder with water,
followed by addition of the COX189 drug substance and croscarmellose sodium to the
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0.6%) after 500 drops is targeted for optimization. Table 8 lisis the constraints on
acceptable tablet properties.

Table 8 Constraints on tablet properties
Responses Constraints
Friability Between 0.1 % and 0.6 %
Hardness Greater than 15 Kp
Disintegration time Less than 9 minutes
Dissolution (after 15 minutes) 75 % drug released in 15 minutes
Ejection force Less than 1000 N
5 Table9 Optimized factor levels and predicted responses
Optimized factor levels Predicted responses
Binder 6.55% Friability 0.5%
Disintegrant 4.26% Hardness 19.7 Kp
Lubricant 0.42% Disintegration time 6 minutes 36 seconds

Dissolution after 15 minutes 75%
Ejection force 634 N

An optimized formulation is manufactured at with 6.55% binder, 4.26% disintegrant, and

0.42% lubricant levels, which yielded the properties set out in Table 10 below.

Table 10 Observed and predicted values of the properties for optimized
10 formulation at 14 KN compression force

Properties Observed

Friability 0.72 %
Hardness 183 Kp(17.4-194)

Ejection force 688 N

Disintegration time (mins:secs) 6:54 - 7:28
Dissolution after 15 minutes 75.5 %

The optimized formulation is further stressed for friability by increasing the Jubricant

concentration to 0.75%. Hardness, dissolution and disintegration times arc not affected by
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friability (0.47%).

The optimized formulation is as set out in Table 11, with information about as percentage
5 w/w, mg/dose, and kg/ 50,000 tablet batch, Based on data from development batches,

minor changes in excipient concentrations will not affect the overall product attributes.

Table 11 Optimized formulation composition
% wiw Ingredient Mg/dose Kg/batch
Granulation
65.04  COX189 Drug substance 400.00 20.00
2.15 Croscarmellose sodium, NF (Ac-Di-Sol) 13.22 0.661
6.60 Povidone K30, USP 40.59 2.029
18.12 Purified water, USP* Qs Qs
Blending
23.56 Microcrystalline Cellulose, NF (Avicel PH 144.90 6.066
102)
2.15 Croscarmellose sodium, NF (Ac-Di-Sol) 13.22 0.553
0.50 Magnesium Stearate, NF (vegetable 3.07 0.128
source)
Film Coating
84.46 Opadry, Global White 00F18296 15.2028 0.296637
14.03 Opadry, Global Red 00F15613 2.5254 0.049275
1.51 Opadry, Global Black 00F17713 0.2718 0.005303
Purified Water, USP* Qs 1.990218
Film Coated Tablet Weight 633.00

*Does not appear in final product. Percentage of water added used for granulation based
10  onthe dry weight of drug substance and croscarmellose sodium.

The batch is granulated as described above for development batches. The granulation is
dried to residual moisture (% L.OD) of 1.79%. The formulation process is the same as for
the development batches as described above, except for the additional step of coating

15  with Opadry in a coating pan. The coating powders (Opadry) are mixed with purified

water to make a 15 % w/w coating suspension. The tablets are film coated with the
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15 fluoroanilino)phenylacetic acid and between 0.01 and 2% by weight of 5-methyl-2-(2’-

chloro-6’-fluoroanilino)benzyl alcohol.
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comprising:

5-methyl-2-(2’-chloro-6’-fluoroanilino)phenylacetic acid or a pharmaceutically

5 acceptable salt thereof, which composition is an immediate release
pharmaceutical composition for treatment of said disorder or condition for about
24 hours.

2. The composition as claimed in claim 1 which comprises about 60% to 90%, e.g.
10 60% to 70% by weight of 5-methyl-2-(2’-chloro-6’-fluoroanilino)phenylacetic

acid or pharmaceutically acceptable salt thereof.

3. The composition as claimed in claim 1 or 2 wherein said composition comprises

about 65% by weight of 5-methyl-2-(2’-chloro-6’-fluoroanilino)phenylacetic acid

15 or pharmaceutically acceptable salt thereof.
4. The composition as claimed in any preceding claim for once a day oral
administration.
20 5. The composition as claimed in any preceding claim, which composition does not

comprise sufficient water-insoluble or polymeric components to impart extended

release characteristics to said composition.

6. The composition as claimed in any preceding claim comprising between about 50
25 and about 1200 mg of 5-methyl-2-(2’-chloro-6’-fluoroanilino)phenylacetic acid

or pharmaceutically acceptable salt thereof.

7. The composition as claimed in any preceding claim, comprising between about 50
to about 400 mg of said 5-methyl-2-(2’-chloro-6’-fluoroanilino)phenylacetic acid

30 or pharmaceutically acceptable salt thereof.
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10.  The composition as claimed in any preceding claim comprising microcrystalline

cellulose, lactose monohydrate, croscarmellose sodium, povidone, titanium
dioxide, and magnesium stearate.
10
11.  The composition as claimed in any preceding claim comprising about 200 mg of
5-methyl-2-(2'-chloro-6’-fluoroanilino)phenylacetic acid, about 103.4 mg of
microcrystalline cellulose, about 46.6 mg of lactose, about 16 mg of povidone,
about 16 mg of titanium dioxide, about 16 mg of croscarmellose sodium, and

15 about 2 mg of magnesium stearate.

12.  The composition as claimed in any preceding claim comprising an effective
amount of 5-methyl-2-(2’-chloro-6’-fluoroanilino)phenylacetic acid and between
0.01% and 2% by weight of 5-methyl-2-(2’-chloro-6’-fluoroanilino)benzyl
20 alcohol.

13. A method of treating a cyclooxygenase-2 dependent disorder or condition
comprising: administering a composition as claimed in any preceding claim to a
human.

25
14. A medicament package comprising:
a) a composition as claimed in any one of claims 1 to 13 and
b) printed instructions directing that one or more pharmaceutical compositions as
claimed in any preceding claim comprising 5-methyl-2~(2’-chloro-6’-
30 fluoroanilino)phenylacetic acid or a pharmaceutically acceptable salt thereof be

administered orally once a day.



